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ABSTRACT 

The fol lowing a b s t r a c t s  of con t r ibu t ions  t o  t h e  r epor t  cover t h e  major 
a c t i v i t i e s  of t h e  Divis ion .  They include a b s t r a c t e d  information on 
Applied I so topes  Development, F i s s i o n  Products Development Laboratory, 
Advanced I so topes  Development, I so tope  Separat ions,  and Target Prepara t ion .  

APPLIED ISOTOPES DE'VELOPNFJVT 

Q u a n t i t i e s  of separa ted  r ad io i so topes  and r a d i o a c t i v e  sources c o n s i s t i n g  
of l i q u i d s  and gases  a s  w e l l  as s o l i d  sources  were shipped. 

FISSION PRODUCTS DFVTELOPMENT LABORATORY 

Strontium-90 w a s  separa ted  f o r  use i n  a Weather Bureau the rmoe lec t r i c  
source .  The s t ront ium w a s  converted t o  SrTi03, p e l l e t i z e d ,  s i n t e r e d ,  and 
sea led  i n  a capsule by welding. 

Cesium-137 ch lo r ide  powder (36,395 c u r i e s )  w a s  prepared and t h e  customary 
cesium alum procedure f o r  p u r i f i c a t i o n  used.  

ADVANCED ISOTOPES DEVELOPMENT 

Process Development, Technetium, Radioact ive Source Development, F i s s ion  
Product Chemistry, Engineering Development, and 'Thermal Diffusion w i l l  be 
d iscussed  b r i e f l y  i n  t h e  fol lowing a b s t r a c t s .  

Process Development 

9 -- ofhe m e r g y  output  of s ~ ~ ~ - Y ~ ~  
i n  t h e  form of powder and p e l l e t s  w a s  measwed t o  be 6.3 x watts pe r  
c u r i e  i n  a  c a l i b r a t e d  thermal  conduc t iv i ty  ca lo r ime te r .  

S o l u b i l i t y  Considerat ions i n  Strontium-90 P r e c i p i t a t i o n s .  -- The FPDL 
procedure was changed from t h e  p r e c i p i t a t i o n  of SrC204 t o  t h e  p r e c i p i t a t i o n  
of SrC03 i n  order  t o  reduce s o l u b i l i t y  l o s s e s .  Data from f u l l  s c a l e  (1.0- 
1 . 4  k c )  s r S 0 ~ 0 3  p r e c i p i t a t i o n s  i n  3 M - NT-14NC3 show t h e  s o l u b i l i t y  of t h e  
SrC03 i s  1 x m / l  ( 0 . 6  c j l ) .  

Enrichment by Elec t romigra t ion  

Enrichment of Rubidium-87, -- The sepa ra t ion  tube  w a s  operated success- 
f u l l y  220 hours  and an enrichment f a c t o r  of 1.067 a t  t h e  end of t h e  exper i -  
ment w a s  ob ta ined .  

Separat ion of Promethium and Americium 

Americium-241 and promethium-147 were separa ted  by c a t i o n  exchange system 
using Dowex-50 r e s i n  and 1 . 0  M NH4SCTJ. A s epa ra t ion  f a c t o r  of 13.9 w a s  - 
obta ined ,  



Prepara t ion  of Carr ie r -Free  Thorim- 234 

234 By use of clear, v e s s e l s  i n  which Th was allowed t o  grow from uranium 
parent  f o r  t h r e e  months, t h e  amount of i n a c t i v e  thorium i n  has  been 
reduced t o  - 3.4 pg pe r  mc. 

Solvent Ex t rac t ion  

The d i s t r i b u t i o n  c o e f f i c i e n t s  of i r o n  between aqueous so lu t ions  conta in ing  
s u l f a t e  and a D ~ E ~ A - F ~ P - A ~ S ~ O  phase were determined. 

I n  t h e  e x t r a c t i o n  of mixed H2S04 and HN03 with 0.5 M Alamine 336 using four  
successive contac t ings ,  t h e  HN03 was near ly  removed-before an apprec iable  
amount of H2S04 was e x t r a c t e d .  

Tce d i s t r i b u t i o c  c o e f f i c i e n t s  of va r ious  c a t i o n s  i n  Alamine 336 i n  contac t  
wi th  d i f f e r e n t  compositiorrs of aqueous phases were determined. 

Technetium 

Separat ion of Technetium 

A new e x t r a c t i o n  u n i t  was put  i n t o  opera t ion  t o  recover technetium from 
1 0  N HR03 so lu t ions  by use of 1 0  N KiaOH f o r  n e u t r a l i z a t i o n  and 1 . 0  - N NaOH 
and-lutidine f o r  e x t r a c t i o n  of t h e  technetium. 

Rnalvsis  of Technetium Metal 

By p r e c i p i t a t i o n  of tetraphenylarsoniim per techneta te ,  p u r i t i e s  of techne- 
t i u m  metal  ranging from 98.0 t o  100% were determined. 

nadioact ive  Source Developmest 

The phys ica l  p r o p e r t i e s  of r ad ioac t ive  sources prepared by adsorbing radio-  
a c t i v e  ca t ions  on Decal.so can be modified by adding small q u a n t i t i e s  of 
f lux ing  agents  t o  reduce t h e  sur face  t ens ion .  

F i s s ion  Product Chemistry 

Separat ion of Cesium and Rubidium 

To recover ru lb id im from ~ s ~ ~ ~ ,  a column containing a t t apu lgus  c l a y  was 
ilsed. Af ter  e lu t io r ,  wi th  0.05 - M F64N03, a  sharp sepa ra t ion  was observed. 

Engineering Development 

F i s s ion  Products Development Laboratory Equipment Modificat ions 

The followi3g equipment i n  t h e  F i s s ion  Products Development Laboratory was 
modified: hot  of f -gas  scrubbers,  c loscd loop process  x a t e r  system, c e l l  
v e n t i l a t i o n  f i l t e r  cask, cask t r a n s f e r  s t a t i o n  - Cel l  1, STT - gondola uxit, 
Ce l l  27 - srS0 handling c e l l ,  Also an  i n v e s t i g a t i o n  was made t o  determine 



t h e  time required t o  rupture t he  present and modified versions of the  
STT when subjected t o  an instantaneous increase i n  surface temperature. 

Slurry F i l t e r  Casks 

An u l t rasonic  inspection indicated t h a t  bonding of t he  lead t o  the  s ta in -  
l e s s  s t e e l  was not achieved on the  second cask; however, on the  b a s i s  of a 
heat t r an s f e r  t e s t  showing a temperature d i f ference of 57' across  the  cask 
wall ,  it was accepted. 

Weather Bureau Source 

Eleven s in te red  p e l l e t s  of srS0~io3 (762.5 g )  were encapsulated by welding 
i n  a Hastelloy C container and were inse r ted  i n  a thermoelectr ic converter .  
Thermal output due t o  srS0 was 110.1 wat ts .  

Technetium- 99 Equipment I n s t a l l a t  ion 

New equipment f o r  the  neu t ra l i za t ion ,  ext ract ion,  and steam d i s t i l l a t i o n  
f o r  t he  production of TC" has been i n s t a l l e d  i n  Bldg. 3026-C. 

Cask Drop Tests  

Several scale  model casks have been b u i l t  t o  perform drop t e s t s  which w i l l  
a id  i n  determining design cha rac t e r i s t i c s  f o r  fu tu re  c a r r i e r s  and check 
s t r u c t u r a l  ca lcu la t ions  on casks already b u i l t .  

Isotope Area Cel l  Vent i la t ion F i l t e r  P i t  

S i t e  preparation has been s t a r t ed  f o r  the  concrete s t ruc tu re  of the  f i l t e r  
p i t  with the  i n s t a l l a t i o n  of a c e l l  ven t i l a t i on  duct by-pass around the  
construction a rea .  

Iodine-131 F i l t e r  P i t  

A gas-sampling apparatus of the  same type used on the  3039 stack was in-  
s t a l l e d  i n  c e l l  ven t i l a t i on  f i l t e r  p i t  t o  measure iodine a c t i v i t y  
before and a f t e r  the  f i l t e r  bank. 

Containment - Bldg. 3027 

Construction of containment f a c i l i t i e s  f o r  Bldg. 3027 has begun. 

Displays - Technetium-99, Cesium-137, Neodymium 

Displays a r e  being prepared t o  show separation and pu r i f i c a t i on  and/or 
source fabr ica t ion  of ~ s ~ ~ ~ ,  Nd, and TC". 

Cobalt-60 I r r a d i a t o r  f o r  Solid S t a t e s  

The design and drawings f o r  a shielded i r r a d i a t o r  t o  accomodate 1500 cu r i e s  
of co60 a r e  complete. 



Building 3026-C Modificat ions 

Design i s  50% complete on a p lan  f o r  convert ing t h e  two c e l l  banks i n t o  
one c e l l  bank with f i v e  manipulator c e l l s .  

Radioisotope Development Laboratory 

I n s t a l l a t i o r ,  of t h e  following items i s  complete: c e l l  block sub-floor; 
c e l l  f l o o r  pans; a i r  condit ioning ductwork, f ans  and compressor; i n t e r i o r  
p a r t i t i o ~ s ;  hot  d r a i n  and vacuum system piping;  and t h e  monorail h o i s t .  

Iodine-125 Loop 

The production of 1lZ5 by i r r a d i a t i n g  xe12" i n  a continuous process i s  
being inves t iga ted .  

Dose Rate Calculatioris 

A simple method of ca lcu la t ing  t h e  dose r a t e  from a c y l i n d r i c a l  gamma 
source was developed which t akes  i n t o  account se l f -absorpt ion  and source 
build-up, a s  we l l  a s  t h e  con t r ibu t ions  made from al.1 p o i n t s  of t h e  source. 

Thermal Diffusion 

Column Operation 

A t o t a l  of 450 mg of Ar36 (60-65%) was obtained.  

Development 

Krypton-86 enriched t o  55% i s  now being obtained.  Development work i s  con- 
t inuing on and cl" enreichment . 

%is sec t ion  w i l l  d i scuss  ca lu t ron opera t iocs ,  charge prepara t ion ,  chemical 
refinement, s p e c i a l  separa t ions ,  and i so tope  rece iver  s t u d i e s .  

Calutron Operations 

The i so topes  of calcium, potassium, zirconium, magnesium, t i n ,  samarium, 
n icke l ,  and tungsten were separa ted .  Data a r e  t abu la ted  g iv ing element, 
s e r i e s ,  process e f f i c i ency  and weight equivalent  t o  monitored ion  c u r r e n t s .  

Charge Preparat ion 

Quant i t ies  of Mg metal  ( compacted), N i C 1 2  ( fused) ,  K C 1 2  (enr iched) ,  SmC12 
(compacted), TI!214 ( l i q u i d ) ,  Ca metal,  SrrC14 ( l i q u i d ) ,  WC16 (compacted), 
Z r C l c s  GdC'l3, and LTs have been procured f o r  t h e  separa t ion  of t h e  i so topes  
of calcium, magnesium, n icke l ,  samarilm, t i p ,  t i tan ium,  tungsten,  zirconium, 
and gadolinium. Also some unresolved charge mate r i a l s  a r e  being recovered. 



Chemical Refinement 

Chemical recovery and refinement were completed on new inventory l o t s  
of ~ ~ 1 0 6 ~ 1 0 8 ~ 1 1 1 , 1 1 3 ~ 1 1 4 , 1 1 6  C13, ~ ~ 6 9 ,  ~ ~ 5 4 ~ 5 7 ~ 5 8 ,  N~ 

7 ? ~ 1 ~ ~ ~ ,  Y ~ ~ ~ , ~ ~ ~ , ~ ~ ~ , ~ ~ ~ ,  and zrS6. Of t h e  466 i so tope  c o l l e c t o r  pockets  re-  
ceived, t h e  c o l l e c t e d  m a t e r i a l  from 188 wzs processed.  

Specia l  Separa t ions  

A t o t a l  of 300 grams of N ~ ~ " ~  ( d e t e c t o r  f o i l s )  was f a b r i c a t e d  and shipped. 
One thousand grams of uranium (dep le t ed )  was converted t o  UF4. 

Isotope Receiver S tudies  

The s p u t t e r i n g  program has been continued i n  t h e  cu r ren t  calcium separa- 
t i o n  f o r  t h e  purpose of determining t h e  s p u t t e r i n g  r a t i o  of carbon atoms 
per  inc iden t  ca40 ion .  Data (es t imated  weight, percent  r e t e n t i o n ,  weights 
l o s t ,  and s p u t t e r i n g  r a t i o )  obtained by bombarding f i v e  d i f f e r e n t  g raph i t e  
blocks with calcium a r e  given.  

Process Improvement 

Prepara t ions  necessary f o r  t h e  i n i t i a l  t e s t i n g  of t h e  double-focusing 
i so tope  separa tor  a r e  nearing completion. The c a l c u l a t i o n  t o  f i n d  t h e  
b e s t  contour f o r  t h e  pole t i p s  has been f i n i s h e d  and a c t u a l  f a b r i c a t i o n  
i s  i n  progress .  

TARGET PREPARATION 

Development of Decelerator  

Calutron experiments have been continued using t h e  dece le ra to r  s ince  prac- 
t i c a l  use of t h i s  equipment would be t h e  d i r e c t  depos i t ion  of separa ted  
i so topes  on s p e c i f i c  t a r g e t  backings f o r  use i n  p a r t i c l e  a c c e l e r a t o r s .  
Construct ion of a r o t a t i o n a l  device has been i n  p rogress  i n  order  t o  pro- 
duce requi red  uniformity of dep2s i ted  m a t e r i a l  over t h e  sur face  of t h e  
backing. 

Fabr i ca t ion  

The fol lowing l i s t  c o n s i s t s  of t h e  methods of f a b r i c a t i o n  and number of 
elements and compounds u-sed by each method. 

Evaporated 1 (62 t a r g e t s )  
Rolled 17 
Elec t rodepos i ted  ( f o i l s  on backed 

t a r g e t s )  1 0  
Cast i n  s t a i n l e s s  s t e e l  holders  7 

ISOTOPE SALES A.ND DISTRIBUTIOK 

Radioisotope s a l e s  and shipments a r e  l i s t e d  f o r  t h i s  qua r t e r  and calendar 
year  t o  d a t e .  S table  i so topes  s a l e s  and loans (AEC, domestic, and fo re ign)  
a r e  l i s t e d .  
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Routine Processing 

Carbon- 14 

A l a rge - sca le  run r e s u l t e d  i n  a  y i e l d  of 18 c u r i e s  of c14. The f a c t o r  
l i m i t i n g  t h e  capaci ty  of t h i s  opera t ion  i s  t h e  s o l u b i l i t y  of t h e  BeSO4-4H20 
during t h e  d i s s o l u t i o n  of t h e  Be3N2 i n  H2S04. With t h e  c u r r e n t l y  a v a i l -  
ab le  i r r a d i a t e d  Be3N2, it i s  now poss ib le  t o  produce 20 c u r i e s  of carbon 
i n  one ba tch .  

The scrubber sec t ion  contained i n  a  hood i n  Building 3033 was dismantled 
f o r  r e i n s t a l l a t i o n  i n  t h e  new C 1 4  hood i n  Building 3033 h e x .  Bet ter  
containment f o r  t h e  opera t ion  w i l l  r e s u l t ,  s ince  t h e  equipment w i l l  be con- 
f i n e d  t o  a  small  room used only f o r  C1" production.  

Seventy-two sources of ~s~~~ conta in ing  a t o t a l  of 5 974 c u r i e s  were fab- 
r i c a t e d ,  and 19 sources t o t a l i n g  5,179 c u r i e s  of cslA7 were shipped. 

Cobalt- 60 

Ten shipments containing a t o t a l  of 80,600 c u r i e s  of Co6" were prepared.  
i r r a d i a t o r  belonging t o  t h e  & l i d  S t a t e s  Division was reloaded with 

11,000 c u r i e s  of Co60 i n  1 2  welded capsules .  

The f a b r i c a t i o n  of co60 sources f o r  t h r e e  BNL food i r r a d i a t o r s  i s  i n  prog- 
r e s s .  Each i r r a d i a t o r  w i l l  c o n s i s t  of approximately 160 doubly encapsulated,  
weld- sea led  tubes  which conta in  30,000 c u r i e s  of co60, 

A t o t a l  of 790 c u r i e s  of was produced. 

Iridium- 192 

A t o t a l  of 1,185 c u r i e s  of 1rlS2 was contained i n  t h e  46 sources t h a t  were 
assayed, decontaminated, and prepared f o r  shipment. Twenty-six cans con- 
t a i n i n g  decayed i r id ium sources and t h r e e  cans conta in ing  i n a c t i v e  iridurn 
sources were prepared f o r  i r r a d i a t i o n .  

The ORR-irradiated i r id ium sources do not  meet t h e  0.005-microcurie smear 
to lerance  because of t h e  znC5 produced i n  t h e  2 s  aluminum capsule j acke t s  
by t h e  neutron a c t i v a t i o n  i.n t h e  aluminum a l l o y .  The problem became appar- 
e n t  a f t e r  t h e  i r r a d i a t i o n  of i r id ium was moved from t h e  LITR t o  t h e  higher  
f l u x  of t h e  ORR. The t r a n s f e r r a b l e  znE5 a c t i v i t y  e x i s t s  a s  zn6% on t h e  
sur face  of t h e  capsule .  



Secause of l e a k s  i n  t h e  krypton system, a few shipments of fi85 were below 
ca ta log  spec i f i ca . t i o2s .  One of t h e  major causes of t h e  l e a k s  i n  t h e  system 
w a s  metal dus t  t h a t  fouled  t h e  va lves .  Repair of t h e  l e a k s  i s  i n  progress .  
The p ip ing  w i l l  be r ev i sed  so t h a t  t h e  packaging opera t ion  w i l l  r e q u i r e  
only a s m a l l  port ior i  of t h e  present  system. A new carbon t r a p  w i l l  be i n -  
s t a l l e d  and a chemical clean-up w i l l  be made on t h e  gas  t o  be packaged by 
pass ing  gas over heated calcium. 

Phosphorus- 32 

A t o t a l  of 135 c u r i e s  of P~~ w a s  produced. 

Radioisotope Packaging and Shipping 

Type of Containers  
Loaded Number Percent 

Returnable 332 9.00 
Noc-returnable 3,239 87.88 
Customer 

Total  

A t o t a l  of 394 re tu rnab le  and customer con ta ine r s  were rece ived  and pre-  
pared f o r  use.  

Units  Prepared f o r  I r r a d i a t i o n  and Processed 

Two hundred eighty-two u n i t s  were prepared f o r  i r r a d i a t i o n  i n  t h e  ORR, LITR, 
and OGR. 

One hundred t h i r t y - t h r e e  1xit.s were ope-neci and t h e  con ten t s  were repackaged 
f o r  shipment. 

Miscellaneous Operat ions 

Forty-nine i r r a d i a t i o n  ems were opened and t h e  con ten t s  were repackaged 
f o r  shipment. 

D 231 Four lArn2"l and t h r e e  a samples were weighed, packaged, and prepared i n  
t h e  a lpha  haridlizg f a c i l i t y .  

Four samples of TC'" were weighed, packaged, and prepared f o r  shipment. 

Non-Routine Process ing  

Carbon- 14  

Four ba tches  of S ~ C ' " C ~  xere  blended us ing  a modified Waring b lender .  This  
product has  beer, analyzed by k 2 a l y t i c a l  Chemistry Divis ion  and c14 found 
of u n i f o m  i s o t o p i c  r a t i o .  



Thirty-two &3N2 s lugs  were dejacketed by us ing  RF hea t ing .  The time re-  
qui red  t o  de jacket  s lugs  by t h i s  method i s  - 30% of t h a t  requi red  when a 
res is tance- type  e l e c t r i c  furnace i s  used.  

A ten-cur ie  source was prepared by d i l u t i n g  t h e  a c t i v e  m a t e r i a l  with i n e r t  
Ce02 f o r  t h e  productiog of a 1 cm x 1 cm p e l l e t ,  which was sea led  i n  a 
welded s t a i n l e s s  s t e e l  capsule .  

b r i c h e d  Calcium-46 Recovery 

Enriched ~a~~ was recovered f o r  use as a t a r g e t  m a t e r i a l  from t h r e e  old 
product so lu t ions  of ~ a ~ ~ .  

Cobalt- 60 I r r a d i a t o r  

A co60 source conta in ing  25,000 c u r i e s  was arranged i n  a manipulator c e l l  
on two occasions f o r  use i n  r a d i a t i o n  damage s t u d i e s  on " f a s t  b u r s t  de- 
t e c t o r s .  " 

Cobalt-60 Recannina 

Two hundred s i x t y  s t a i n l e s s  s t e e l  cans conta in ing  25 c u r i e s  of co60 i n  
each can were opened and t h e  m a t e r i a l  w a s  recanned i n  aluminum. 

A ten-millicuu-ie s p e c i a l  product of wzs prepared i n  0 .1  cc of 0.001 - N 
NaOH f o r  use i n  a medical p r o j e c t  . 
Sul f i t e -F ree  Iodine-131 

Seven products  corrtaining a t o t a l  of 70 m i l l i c u r i e s  of  1131 were made. 

Elemental Iodine- 131 

Two products  conta in ing  elemental  iodine  tagged with 100 m i l l i c u r i e s  of 
1131 were prepared.  

Iron-55 Sources 

Eight sources conta in ing  a t o t a l  of 11.6 m i l l i c u r i e s  of ~ e "  were made. 

Strontium-90 Sources 

Forty-seven sources,  each conta in ing  200 microcur ies  of srS0, were f a b r i -  
ca ted  t o  be used i n  checking t h e  ORML personnel  pocket r a d i a t i o n  d e t e c t o r  
devices .  Dry s r S O ~  w a s  sea led  i n  a s t a i n l e s s  s t e e l  capsule by welding. 
The r a d i a t i o n  reading through t h e  0.008-inch t h i c k  window was 2 r /h r  a t  
t h r e e  inches .  The sources were placed i n  por t ab le  s h i e l d s  which reduced 



t h e  r a d i a t i o n  reading t o  2 mr/hr on t h e  sur face  of t h e  con ta ine r .  

A proton bombarded sr8" t a r g e t  w a s  processed f o r  Y " ~ ,  which w a s  used t o  
prepare a doubly ercapsula ted  s t a i n l e s s  s t e e l  source.  

Foreign S c i e n t i s t  s- in-Training 

-b a r e a  i n  Building 3031 i s  now being used f o r  t r a i n g  fo re ign  s c i e n t i s t s .  

Indiv idual  t r a i n i n g  i n  r a d i a t i o n  s a f e t y  and radio iso tope  production i s  
given t o  each s c i e o t i s t - i n - t r a i n i n g  according t o  h i s  i n t e r e s t s  and needs. 
He prepares  radio iso tope  products  having low l e v e l  o r  t racer - . sca le  a c t i v i t y  
using ORML procedures.  Frequently production methods a r e  changed because 
of s p e c i a l  condi t ions  exis t . ing  i n  t h e  s c i e n t i s t ' s  c~wn country.  Small s c a l e  
production runs  were made by t h e  t r a i n e e s  t o  produce t h e  fol lowing product 
so lu t ions :  

Arsenic-76 from germanium 

Cadmium-109 ( c a r r i e r - f r e e  ) from s i l v e r  

Calcium-45 from CaC03 

Cobalt-58 from n i c k e l  

Cold-199 from p l a t i n m  

Iodine-131 from Te02 

Iron-55-59 from i r o n  

Mercury-203 from mercury 

Phosphsrus-32 from s u l f u r  

FIS;LiIOX PRODVCTS DWELOTMENT LABORATORY 

Strontium- 90 

Redox feed m a t e r i a l  x&s processed f o r  p a r t  of t h e  srS0 requi red  f o r  t h e  
Weather Bureau tt:c?rmo>lectric source.  'The remainder of t h e  srS0 was r e -  
ceived from Ranforc;. on Apr i l  13, 1961, i n  conta iner  HAPO-1A on 1)ecalso. 
Tnis  m a t e r i a l  w a s  co r~re r t ed  t o  SrTi03 powder, which was p e l l e t i z e d ,  s in -  
t e red ,  and combined wi th  t h e  p e l l e t s  from t h e  Redox m a t e r i a l  i n  a welded 
czpsule .  The capsule w a s  t hen  sea led  i n  t h e  Martin Company thermoelec t r ic  
converter  by a welded c losu re .  The fol lowing t a b l e  conta ins  t h e  d a t a  
concerning t h e  srS0 loaded i n t o  t h e  source capsule:  



Type of srgO Tota l  h b e r  T o t a l  Heat Gener- 
Feed Weight ( cu r i e s /  ~ r "  O of a t i o n  of srS0 

Mater ia l  (grams) gram) ( c u r i e s )  P e l l e t s  (watts) 

Arc0 

Batch 1 250.30 15  - 9  3,980 3 25.03 
Batch 2 149.05 16.4 2 b44 2 15-35  

HEW - 363.16 30.4 11,401 - 6 69 -73 

To ta l s  762.51 1.7,825 11 110.11* 

*sra9 a c t i v i t y  - 9.9 wat ts ;  t o t a l  source wattage - 120.01 

Four Shielded Transfer  Tanks (STT'S)  conta in ing  cslS7 on Decalso were 
rece ived from Hacford with t h e  srgO shipmect and were e l u t e d  k i t h  2 M 
( N H ~ ) ~ s o ~ .  The ~s~~~ proress i cg  w a s  conducted concurrent ly with t h e - ~ r  9 0 

opera t ions .  A s  high as 20% process  l o s s  of w a s  e x o u n t e r e d  i n  
c r y s t a l l i z e r  ope ra t ions  involving a d d i t i o n  of - 4 1 ( ~ 0 3 ) ~  t o  t h e  (NH4)2S04 
e l u a t e  f o r  t h e  formation of ammonium alum. These l o s s e s  were found t o  
be due t o  t h e  higher-than-normal ammonium ion  concentrat ion,  which hin- 
dered t h e  formation of cesium alum. The l o s s e s  were reduced t o  normal 
by b o i l i n g  o f f  t h e  ammonia from t h e  neutral ized.  c r y s t a l l i z e r  f eed .  

A t o t a l  of 36,345 c u r i e s  of ~ s ~ ~ ~ ~ 1  po~.der  was produce?. 

The FPDL inventory on J-me 30, 1961, w a s  as fui iows:  

Strontium- 90 Invextory 

S t a t u s  

Poxder 
C e l l  11 
C e l l  9 

Estimated 
Curieo Bemark s 

22,500 lieady f o ~  p e l l e t i z a t i o n  
800 Rekycle HEN 

- 3,500 A1-(2 0 

26,800 

Estimated 
Locat i o n  Curies Eiernarks 

C e l l  1 4  15,500 Reserved powd-er 
C-38 31,000 Rb rmova.1 completed 
C-17 12,500 C r y s t a l l i z e d  
W-19 and W-20 8,000 Fe2d 
S- 122 5,500 Recycle m a t e r i a l  



ADVmCm ISOTOPES DESTLOPMENT 

Process Development 

Strontium- 90 

Thermal k e r g y  Output of Strontium-90. -- The energy output  of s ~ ~ ~ - Y ~ ~  
i n  t h e  form of  powder a:ld p e l l e t s  w a s  measured i n  a calor imeter  which con- 
sists of a copper cup mounted on a v e r t i c a l  copper s h a f t ,  both i n s u l a t e d  
by an inve r t ed  g l a s s  vacuum f l a s k .  The hea t  from a r ad ioac t ive  sample 
placed i n  t h e  cup i s  conducted by t h e  s h a f t  t o  a m t e r  cooled base.  A t  
thermal equilibrium, t h e  temperature d i f f e rence  betbreen t h e  t o p  and t h e  
bottom of the  s h a f t  i s  p ropor t iona l  t o  t h e  hea t  output of t h e  sample, t he  
d i f f e r e c c e  being measured with a four- junct ion  thermopile.  

The ca lor imeter  was c a l i b r a t e d  by means of  an  e l ec - t z i ca l  h e a t e r .  The change 
i n  t h e  ca lor imeter  c o l s t a n t  with energy illput i s  shown i n  Table 1, with 
t h e  changes being caused by v a r i a t i o n s  with temperature of t h e  thermopile 
s e n s i t i v i t y  and t h e  thermal  cocduct iv i ty  of copper. 

The measured energy outputs  of recent  samples of srS0~io3 processed i n  
FPDL a r e  iven i n ~ a b d e 2 .  The measured energy (g ross  pow&) w a s  co r rec ted  
f o r  a Sr8' heat  con t r ibu t ion  by ca lculakion  t o  determine t h e  SrSO-Y 9 0 

heat  va lues  . 
Table 1. - Cal ib ra t ion  of Thermal Conductivity Zalorimeter 

Thermopile Watts per  
Watts M i l l i v o l t s  Mi.ll i .volt  

41  . 555 13.880 2.994 
20.292 6.695 3 .031 
12.602 4.128 3 .052 

5.410 1.755 3.082 

Table 2.  - Power Outputs of  SrS0 T i t ana te  Samples 

Gross Power Power Produced By 
Corrected t o  5/12/61 ~ ~ ~ 0 -  y90 

Sample ( ~ a t t s , " ~ )  ( w a t t  s / ~  ) 

Powder 
Batch 1- S r l l -  P 0.204 0.178 

Powder 
h t c h  - S r l . l - P  0.228 

Weighted mean of  
1- S r l l - P  a ~ ?  2- S r l l - P  0.217 

Blend of 1 a,9d 2 0.21.9 0 .192 



The cor rec t ion  f o r  t h e  sr8' heat  contr ibut ion i s  believed t o  be the  pr in-  
c i p a l  uncer ta in ty  i n  the  da ta .  The a c t i v i t y  r a t i o  of sr8' t o  srs0 wh.ich 
was used i n  t h e  ca lcu la t ion  was a mean value of the  average of f i v e  rou- 
t i n e  analyses (0.27),  the  average of two s p e c i a l  analyses (0 .28) ,  and a 
value given by Hanford {0.27), with each given equal  weight i n  t h e  calcu- 
l a t i o n  of t h i s  mean. Average be ta  deca energies  of 1 .10 mev and 0.57 mev 
per d i s i n t e g r a t i o n  f o r  S ~ ' ~ - Y ' ~  and Sr8' respect ively  were used i n  t h e  
ca lcu la t ion .  

The power per cur ie  of srS0 was ca lcula ted  t o  be 6.3 x wat ts  per  cur ie ,  
the  measured values of 30.4 c u r i e s  per  gram and 0.1917 watts per gram being 
used. The average energy per d i s i n t e g r a t i o n  based on these  da ta  i s  1.06 mev 
a s  compared t o  t h e  ca lcula ted  value of 1 .10.  Tie d i f ference  i s  l e s s  than 
t h e  uncer ta in ty  i n  t h e  radiochemical analyses used t o  ob ta in  t h e  s p e c i f i c  
a c t i v i t y  used i n  t h i s  ca lcu la t ion .  

So lub i l i ty  Considerations i n  srSO P r e c i p i t a t i o n s .  -- Strontium- 90 
f o r  FPDL operat ions shipped from Hanford i s  adsorbed on beds of Decalso 
(an inorganic ca t ion exchanger).  A 4 M NH4N03 so lu t ion  i s  used t o  e l u t e  
the  a c t i v i t y  f o r  subsequent chemical opera t ions .  Currently, t h e  srS0 i s  
converted t o  ~ r ' O ~ i 0 ~  by p r e c i p i t a t i n g  SrC204 or  SrC03 from t h e  4 M 
NH4N03 so lu t ion  t o  which Ti02 has been added a s  a s l u r r y .  The mixed-salt 
p r e c i p i t a t e  i s  then ca lc ined a t  ll00OC t o  form the  t i t a n a t e .  

One-l i ter  sca le  experiments were run t o  determine t h e  s o l u b i l i t y  l o s s  of 
SrC204 a s  a funct ion of NH4N03 concentrat ion.  The r e s u l t s  a r e  given i n  
Table 3. 

Table 3. - Strontium Oxalate S o l u b i l i t y  
a s  a Function ?dd4NO3 concentrat,ion 

~r~~ t r a c e r  Sr = 1 . 0  g/l Oxal . Clnc . = 0.02 - M 
p H = 5 t o 6  Temp.=20°C 

Conc. of W+l103 Sr S o l u b i l i t y  
(mole s / l i t e r  ) (moles / l i te r  ) 

The e f f e c t  of oxalate concentrat ion and temperature on strontium oxalate 
s o l u b i l i t y  i n  1 . 0  - M T\SllaN03 i s  shown i n  Table 4 .  



Table 4. - . E f f e c t  of Oxalate Concentration 

LX4XO3 = 1 . 0  M - Sr = 1 . 0  g/l pIi = 5  t o  6 

Oxalat e Sr S o l u b i l i t y  
(moles / l i te r  ) (moles / l i te r  ) 

Temp. = 50°C 0.02 6.4 x 
0.05 3.3 10-4 

0.iO 2.4 x  

Temp. = 3 0 ' ~  0.02 5 . 2  x  
0.05 2.,5 
0.10 2.1 

Temp. = 21°C 0.02 5 . 1  x  
0.05 2 . 1  
0.10 2.0 

The s o l u b i l i t y  l o s s  of s trontium oxala te  was inves t iga ted  as a  funct ion  
of ammonium a c e t a t e  concentra t ions .  The r e s u l t s  a r e  presented i n  Table 5 .  

Table 5 .  - Sr Oxalate S o l u b i l i t y  as a Function 
of Ammonium Acetate Concentration 

Sr = 1 g / l  Excess oxala te  = 0.02 - M 
pH = 5  t o  6 Temp. = 20°C 

S o l u b i l i t y  
(moles / l i t e r  ) 

The increased s o l u b i l i t y  of strontium with increas ing concentrat ion of t h e  
n e u t r a l  s a l t  i s  evideat ,  but  a comparison with Table 3 shows t h a t  t h e  l o s s  
i n  a c e t a t e  s o l u t i o ~ s  i s  l e s s  thsn  i n  s i t r a t e  so lu t ions  a t  comparable con- 
c e n t r a t i o x i  of n e u t r a l  sal t .  

me d a t a  from sr9" precipitations a t  FPDL ar? i n  s u b s t a n t i a l  agreement with 
tne  labora tory  d a t a  given above. Strontium oxala te  p r e c i p i t a t i o n s  from - j M EI4NO3 s o l u t i o n s  containing 0.04 moles / l i t e r  of excess oxala te  ion  
a t  p% 6 have shown t h e  s o l u b i l i t y  of SrC204 t o  be - 2  x moles / l i t e r  
a t  jo°C. This s o l u b i l i t y  i s  e q u i v a l e ~ t  t o  - 12 c u r i e s  of sr9' per  l i t e r  
of  t h e  f i l t r a t e  which makes i t  necessa-y to reprocess t h e  so lu t ion  and 
recover t h e  a c t i v i t y .  

Inac t ive  chemical exzerimert s showed t h e t  SrCC3 p r e c i p i t a t i o n s  i n  a Ti02 



s l u r r y  r e s u l t e d  i n  SrTig3 prepara t ions  which verz equivalent  t o  t h e  prod- 
u c t s  obtained from SrC204 p r e c i p i t a t i o n s .  Therefore t h e  FPDL pracedure 
was changed t o  SrC03 t o  recixce t h e  excessive s o l u b i l i t y  l o s s e s ,  Data 
from f u l l  s ca le  (1.0-1.4 kc )  S ~ ~ " ' J O ~  p ree ip i t a t io_ r s  i n  3 _M NU4N03 show 
t h e  s o l u b i l i t y  of t h e  Sr303 i s  1 x loo" moles/l:ter (0.6 c u r i e b l i t e r )  . 
Isotope Enrichment by Electromigr'ation 

Enrichment of Rxbidil~m-87. -- The Rbh7 i so tope  mrichmer:t experiment 
described i n  t h e  l a s t  q u a r t e r l y  r e p o r t  was completed. 

This  experiment, undertaken t o  t e s t  t h e  enrichment appara tus  before at tempt-  
ing  t o  use it f o r  ~s~~~ enrichment, was performed rin a hood wi th  a l a r g e  
a i r  flow t o  s imulate t h e  tu rbu len t  c o n d i t i o ~ s  i n  a hot  c e l l .  Small tem- 
pe ra tu re  v a r i a t i o n s  i n  t h e  cooling a i r  caused major v a r i a t i o z s  i n  t h e  tube 
opera t ion .  Hence t h e  e f f i c l e c c y  of t h e  opc ra t ioz  of t h e  separa t ion  tube 
might not  be a s  high a s  It brould be undw more i d e a l  condi t ions .  

The separa t ion  tube operated s ~ c c e s s f u l l y  f o r  210 ?.ox?; a t  vhic9 time t h e  
experiment was d i scon t in i~ed .  Table 6 shows t h e  i s o t o p i c  composition of t h e  
s t a r t i n g  so lu t ion  a s  we l l  a s  t h a t  of eaeh e l ec t rode  a r e a  a t  102 hours and 
a t  220 hours.  The enrichment f a c t o r  (a) was 1.063 a t  t h e  end of 102 hours 
and 1.067 a t  t h e  end of 220 hours.  Since t h i s  CX i s  f o r  t h e  e n t i r e  tube 
with ~b~~ enriched a t  t h e  a2ode and ~b~~ enriched a t  t h o  cathode, t h e  3 
f o r  e i t h e r  ~b~~ o r  RbS7 e n r i c k i i e ~ t  i s  3bbout 1 , 0 3 .  

Table 6.  - ~b~~ and I3bs7 Enrickner_t Ekpe~irn?r~> 

- Cathode Anode 

Time ~ b ' ~ 7 6  b S  Rba7% 

O h r s .  7Z.10 27-90 72.10 27 90 
1 0 2 h r s .  72.71 27.29 71-49 28.51 
220 h r s .  7?.93 27.0-( 71 -64 28.36 

A t  t h e  end of 102 hours the re  was a s h i f t  i n  t h e  rubidium concentrat ior ,  
toward t h e  cathode, r e s u l t i r ~ g  ia a smaller  rubidium hold-up a t  t h e  anode 
a r e a .  This caused t h e  anode sample t o  appear s l i g h t l y  h igher  i n  l3bY7 a t  
t h i s  time than  a t  t h e  end of 220 hours ,  Ecvever, t h e  o v e r a l l  CX was b e t t e r  
a t  220 hours .  The ~ ( b " ~  bras enriched from 27.90 t o  28.51 i n  t h i s  exper i -  
ment . 
'The e f f e c t i v e  l eng th  of the  enrichnicnt tu5e was 70-80 em., 11 an ex -p~r i -  
ment by Ramarazi i n  which ~b~~ was enriched i n  a 100-cm tube,  t h e  a ' s  of 
the  tube were 1 .071 a t  40°C and 1.085 f o r  85';. mis  compares favorably 
with 1.067 a t  65 "C f o r  t h e  s h o r t e r  tube used i n  t k i s  experimert .  The 
average cu r ren t  f o r  t h i s  experime2t UTLS 175 m a  compared with 110 ma f o r  
Ramarazi 's experiment. 

Future work wi th  ~b~~ ~;';?ric1merit w i l l  i l ~ v o l v e  t h e  use of rubidium a c e t a t e  
i n  d i l u t e  a c e t i c  a c i d  r a t h e r  thag  rubidium hydroxide i n  ~ m t e r .  T k i s  i s  



t o  determiae t h e  e f f e c t  of a l a r g e r  and l e s s  mobile anion on t h e  enr ich-  
nent  f a c t  o r .  

Specia l  Sources 

Cahium-109 Elec t ropla ted  So:xcc. -- Cadmium-109 was e l e c t r o p l a t e d  
onto platinum and encapsulated i n  an  alumin-m source holder  wi th  a 1 5 - m i l  
window. 

A t  t h e  face  of t h e  source, t h e  output was 4.65 x 106 g m  counts  per  
second. The 22-kev s i l v e r  X ray  represented  approximately one- th i rd  of 
t h e  t o t a l  output ,  t h e  balance of t h e  gamma a c t i v i t y  being t h e  87-kev decay 
of Ag 109m. 

Pr+omethim-147 Sources. -- Ego pressed c y l i x d r i c a l  so lnces ,  3 mm x 1 mrn, 
each conta ia ing  about 8 c u r i e s  of ~m~~~ were made and encapsulated i n  alumi- 
num holders  having 1 5 - m i l  aluminum wind~ws.  The output  a t  t h e  f ace  of t h e  
source w a s  app=.oxi.matel,y 1 . 0  x 10' phgtons pe r  second of t h e  cha rac te r i s -  
t i c  38-40 kev promethium X r a y .  

Yttrium-91 Electrodeposi ted Source. -- Approximately 0.6 m i l l i c u r i e  
of c a r r i e r - f r e e  YYL w a , ~  e l e c t r o d e p o ~ i t e d  onto platinum from c i t r a t e  solu-  
t i o n  t o  produce a S e t a  soyrce, a f t e r  which s e v e r a l  l a y e r s  of n i c k e l  were 
e lec t rodepos i ted ,  thereby reducing smears t o  30 d/ni. The r a d i a t i o n  1-1/2 
inches from t h e  f ace  - i s  5 r /h r  and from t h e  back - a s  - 20 mr/hr. 

Separat ion of Promethim h~elericilm~ 

Recent t r a c e r  experiments demonstrate t h a t  a cation-exchange system using 
Dowex 50 r e s i n  and 1 . 0  - M XH4SCX s c l u t i o n  can be used f o r  t h e  separa t ion  of 
Am241 an3 A szpa r s t ion  f s - t o r  of 13.9 was obtained with an  e l u t i o n  

7-  

time of 21 hours.  rlowever, a b c t t e r  process i s  th;. yew use of anion ex- 
change with 5 - 0  - M IE4SChI. 

I r e ~ r i o u s l y  prepared pr.od:~cts of 91""~ conta ize6  inhc t ive  thorium which 
reduced the  s p e c i f i c  a c t i v i t y .  521e amount of inac t ive  thorium in_Th 234 

product.=, has h e r ,  reluc*zcZ by tke  use of c l ean  v e s s e l s  i g  whLch Th2"' w a s  
a l l o w d  t o  grow from t3e  llranium parent  f o r  t h r e e  morths. The r e s u l t  of 
these  t r a n s f e r s  i s  t h a t  t h e  product rlow cor:tair,ts - 3,4 micrograms of 

, ,  234 i ~ a e t i v e  thorium pcr  m i l l i c u r i e  of -L -  

Solvent Extrzet, i o r ~  

Experiments oc t h e  r3moval of t?:e g ross  i o r i c  c o n s t i t u e n t s  of f i s s i o n  prod- 
uc t  waste so lu t ions  by so lvezt  ex t rac t ior ,  sfere continued . These experiment s 
a r e  d i r s c t e d  t o - n r d  t h e  clevelopn~ent of a cliemizal flowsheet t o  separa te  
t h e  f i s s i o n  products  i ~ t o  cliemically r e l a t e d  groupn. Experiments were con- 
cerned ~ 5 t h  t h e  removal of i ron ,  aPninum, and ?NOS without apprec iable  
e x t r a c t i o n  of t h e  f i s s i o n  produet ,  



Extrac t ion  of I ron .  --  The d i s t r i b u t i o n  c o e f f i c i e n t s  of i r o n  between 
aqueous so lu t ions  containing s u l f a t e  and TBP i n  t h e  organic phase were 
found t o  be much lower than  those  repor ted  f o r  D2EHPA and a HNC3 system. 
The r e s u l t s  of seve ra l  experiments using a D2EHPA-TPP- Amsco phase a r e  
shown i n  Table 7. The batch-extract ior ,  removal of i r o n  from. a, syn the t i c  
Purex waste so lu t ion  i s  shown i n  Table 8. The aqueous phase contained 
0.5 M Fe, 1 M  s u l f a t e  ion,  and 4 - M HN03, a f t e r  one hour c o n t a c t i ~ g  of 
t h e  chases .  

Table 7. - The Kd of I ron  Petween D2EHPA-TBP-Amsco 
and Mixed Acid Aqueous Phases* 

&P. D2EHPA TBP SO4-- H+ Fe 
No. O/A - (M ) (M ) - (3) g / l  Kd 
1 1/15 0.5 0.5 - 1 - 5 1 2.8 
2 1/15 0.5 - - - 5 1 11.0 
3 1/15 0.5 0.5 - - 5 1 8.7 
4 1/15 0.5 - - 1 - 5 1 - 5 9.0  
5 1/1 0.5 0.5 - 1 1 3.3 
6 111 0 5 - - 1 - 5 1 43.0 

*Phases contacted t o  equil ibr ium, Fe concent ra t ion  i s  given 
before  phases were contac ted .  

Table 8. - Batch Extrac t ion  of Fe wi th  D2EHPA-Amsco 

Exp . D2EHPA Fe ( g / l )  Kd 
No. O/A (M) S t a r t i n g  Fe 

1 I/ 2 1.66 26.0 5 -1 
2 112 1 .66  7.4 87.2 

Back Extract iol ;  of I ron .  --  Since TBP i n  t h e  presel;w of s u l f a t e  i n t e r -  
f e r e d  with t h e  e x t r a c t i o n  of i r o n ,  a  means of solvent  recovery w a s  sought 
which d i d  not r equ i re  TBP i n  t h e  organic phase.  The most e f f e c t i v e  method 
found was t o  back e x t r a c t  i ror ,  v i t h  d i l u t e  phosphoric a c i d  wi th  equ i l ib -  
rium condi t ions  reached i n  about f i v e  minutes. The r e s u l t s  a r e  shown i n  
Table 9 .  

Table 9. Kd of I ron  Between D2MPA and H3?04 So lu t iocs  

Fe ( g / l )  R ~ E ) ~ ~  i n  
b p s  D2ElEPA i n  Aqueous B a s e  
No. (M ) Organic Phase ($1 Kd 

1 1 . 0  40 8.5 0.77 
2 1.0 4 o 17. o 0.37 
3 1 .0  40 25.5 0.14 
4 1.0 40 54.0 0.05 
5 1 . 0  40 Czo5 0.02 

Acid Ex t rac t ion .  --  The e x t r a c t i o n  of ni t rr lc  ac id  by Alamine 336 was 



found t o  fo l low t h e  r e l a t i o n s h i p  of ~ e r t o c c i ' ' )  with an  average value of 
k = 0.19 where: 

K ~ A  = k (M - of m i n e  n i t r a t e )  

where 

KdA = t h e  d i s t r i b u t i o n  c o e f f i c i e n t  of t h e  s to ichiometr ic  
excess of n i t r i c  a c i d .  

I n  t h e  e x t r a c t i o n  of  mixed su lphur ic  and n i t r i c  ac id ,  t h e  n i t r i c  a c i d  was 
near ly  removed b e f o ~ e  ar, apprec iable  amount of su lphur ic  a c i d  was e x t r a c t e d .  
The r e s u l t s  of fou r  successive contac t ings  of an aqueous phase wi th  equal  
volumes of 0.5 M - Alamine 336 a r e  shown i n  Table 10 .  

Table 10 .  - The Extrac t ion  of HN03-H2S04 
with 0.5 - M Alamine 336 

S t a r t  i ng  aqueous 1 .00  I.. 00 
After  1st contac t ing  0.43 1.. 00 
Af te r  2nd con tac t ing  0.00 0.93 
Af ter  3rd contac t ing  0.00 0.52 

Extractiorr of Cations by Alamine 336. --  To determine t h e  ex ten t  of 
f i s s i o n  product e x t r a c t i o r ~  t h a t  would occur during e x t r a c t i o n  of a c i d  from - 
waste so lu t ion ,  a s e r i e s  of  t e s t s  w?re made wi th  4 _N mixed a c i d  and 1 PJ 
H2SO4 aqueous phases. To simulate f i s s i o n  product waste s o l u t i o n s  from 
which i r o n  had been removed, 1 _M NaPJ03 and 0 . 1  M A1 ( ~ 0 ~ ) ~  were added t o  
t h e  aqueous phases.  The organic: phase was 50% 7 1 . 9  M) Alamine 336 i n  
d i e t h y l  benzene. Resldts  a r e  shorn i n  Table 11. 

Table; 11. .- Kd of  Some F i s s ion  Products aet,ween 
Aj-mine 336 anti Aa-ueous Acid Pkases 

Kd from 1 M E2S04* 
2 - M ~l\lr~:j 
5.6900 
0.0810 
0.0180 
0.0037 
0.0033 
0.0026 
0.0006 
0.0004 

Kd from 
1 - N H2S04* 

11.4000 
0.1900 
0.0097 
0.0057 
0.0080 
0.13100 
0.0064 
0.0044 

"Star t ing  aqueous phase composition, O/A = 1 

1. U. B e r t o c ~ , i ,  Some Observations on t h e  Ext rac t ion  of N i t r i c  Acid, 
Uranium, and '31utxLium by Tr i -  i sonyl-amice , AERE-R- 2933 (May 1959) . 



Technetiug 

Separation of Technetium 

A new ex t rac t ion  mit consist ing of three  45 - l i t e r  countercurrect batch 
ex t rac tors  was put i n to  operation t o  recover Tc from 10  M HMO3 solutions 
which a r e  received from Paducah. The feed i s  neutra l ized with 10  M NaOi, 
and the  insoluble mater ia l  i s  allowed t o  s e t t l e  f o r  a t  l e a s t  16  hours. 
Four drums (100 l i t t e r s  per drum) of Paducah concel t ra te  gave 10 l i t e r s  
( s e t t l e d  volume) of p r ec ip i t a t e .  Five drums of c o x e n t r a t e  can be proc- 
essed before reworking the  p r ec ip i t a t e  by ex t rac t ing  t he  technetium with 
1 .0  N NaOH. Tne supernatant solut ion i s  contacted with lutidil le vhich ex- 
t r a c t s  99% of the  technetium. The feed can be processed a t  the  r a t e  of 
170 l i t e r s  of 1.0 - N NaC!Ii - 4 - M I\JaNS3 solut ion per four-hour period i n  the  
new equipment . 
Technetium i s  concentrated i3 the  f l n a l  evaporator t o  150 t o  200 g/l of 
technetium. The highly colored solutio_r which contains some black organic 
matter can be f i l t e r e d  read i ly .  The f i l t e r e d  solut ion i s  being stored 
u n t i l  a glove box i s  completed fo r  the NH4Tc04 c rys t a l l i z a t i on  operations. 

A more dense technetium metal product was obtained by extending the  re-  
duction time t o  16  hours a t  7 6 0 ' ~  i n  a H2 atmosphere. 

Analysis of Technetim Metal 

Routine analyses of recezt  t e chne t im  metal products have indicated a 
90-95% pur i ty  I n  comparison wit,h technetium standards. However, ac t iva-  
t ion ,  spectrometric, a2d oxygen analyses did  not reveal  a-qy impurit ies.  
It was decided t o  analyze tht? metal by makicg a tet,rapher.ylarsonium precipi-  
t a t i on ,  a gravimetric analysis  xhich does ngt depend on a technetium 
standard. Technetium metal was d.issolved by b o i l k g  f o r  two hours i n  0.1 
t o  0.2 N NaOH which contained az? equal. vo.l.une of 5% sod i~m hypochlorite. 
powdered technetium metal went i l t o  s o l l ~ t i o n  smoothly but the  fused metal 
would not dissolve read i ly .  Zetrapherylarsonium pertec?=~ne~a.t,2 vas precipi-  
t a ted ,  dr ied and weighed. Solubi l i ty  losses  were d-eterminel by using 
six-hour T C S ~  t r a ce r  and were fourid t o  be l e s s  t h i l  1%. Eypochlorite did 
not i n t e r f e r e  i n  t he  coccentrat ions used here, s ince excess hypochlorite 
could be destroyed by E202. The ana ly t ica l  res72lts  from several  sampl?s 
of technetium metal a r e  shown i n  Table 12.  

Table 12.  - Anall~ses of Several Batches of Tc Metal 
by Prec ip i ta t ion  of Te t rapher~ la~soni iun  Pertechrletate 

Sample from 
Hun Us.. $ Tc 

24 98.0 
25 98.7 
26 100.0 
27 98.5 



me rou t ine  analyses a re  consister l t ly - 5% lower than t h e  r e s u l t s  shown 
i n  Table 1 2 ,  %ne a 2 a l y t i c a l  labora tory  i s  preparing a new standard from 
3 .0  grams of K?c04 which i s  being p u r i f i e d .  

Radioactive Souree Ikvelopment 

The physica l  p roper t i e s  of radioact ive  sources prepared by adsorbing radio-  
a c t i v e  c a t i o ~ s  on Decalso (an alumino s i l i c a t e  catLon exchanger) can be 
modified by adding small q-danti t ies  of f luxing agents  t o  reduce t h e  surface  
t ens ion .  It was found t h a t  oxidessuch a s  A s z G s ,  W03, M03, V2C5, and P205 
w i l l  lower t h e  surface t ens ion  of t h e  standard CaO-Decalso melt so t h a t  it 
spreads evenly i n  a t h i n  l a y e r ,  and t h a t  a s  l i t t l e  a s  2% M03 was s u f f i c i e n t  
t o  lower t h e  surface tol?sion. It was necessary t o  add - 10% by weight of 
the  o ther  oxides t o  cause t h e  g l a s s  t o  spread evenILy, but  a t  these  concen- 
t r a t i o n s  t h e  g l a s s  was not  a s  r e s i s t a n t  t o  chemical leaching.  The g l a s s  
cu r ren t ly  being s tudied  i s  composed of 10% CaO, 2$ M03 and 88% Decalso. 

The v o l a t i l i t y  of ~ 7 3 " ~ ~  s:"", a-~d ~e~~~ from % C ~ ~ S O  which mel ts  a t  tem- 
p e r a t l n e s  up t o  1400~C was d e t e r m i ~ e d  t o  be between 0 .1  and 0.25% i n  a 
24-hour period f o r  cesium, and l e s s  than 0.1% i n  a 4-hour period f o r  s t ron-  
t i u m  and ~ e ~ ~ ~ .  The v o l a t i l i t y  was determined by scrubbing a stream of 
3J2 which passed through the  furnace and checking t h e  a c t i v i t y  of t h e  scrub- 
be r  so lu t ion .  

Source Evaluat io l  

Work has  been conceltraattd on thir: and f5 sources t o  develop a t h i n - f i l m  
g l a s s  l aye r  which w i l l  t ransmit  a high percentage of t h e  p a r t i c l e s .  The 
par t ic le-emiss ion e f f i c i ency  of F'm147 f5 (0.22 Mev), a (5 .8  Mev), 
and u'~' a (4.7 Mev) a s  a f z c t i o n  of t h e  th ickness  of t h e  g l a s s  f i l m  i s  
shown i n  Figure 1. The a sources gave e s s e c t i a l l y  mono-energetic a p a r t i -  
c l e s  a t  g l a s s  t h i c h e s s e s  of 0.05 - 0.6  mg/cm2 w i t h  p a r t i c l e  emission 
e f f i c i e n c i e s  i n  t h e  range 90 - 99%. 

Ten m i l l i e u r i e s  of E R " ~ ~  adsorbed on 100 mg of Decalso (- 100-200 
mesh), then  mixed with 10% CaO and a water s l u r r y  hand-painted on 1/4" 
&rl saddles .  !&ese sadules xere f i r e d  t o  1400~C f o r  two hours.  The Ber l  
saddles were placed i:: 0 .1  M E2SCd a.nd leached f o r  24 hours, 48 hours, and 
one week. Approximat:?ly 7 x lo-"$ of t h e  hla7 was leached from t h e  g l a s s  
a f t e r  one week, vhick,, i s  equivalect  t o  7 mc/100 c u r i e s  promethium leached.  

F i s s ion  Product Chemistry 

S e ~ a r a t i o n  of Cesi-um and Rubidium 

Cesium acd rubi6ium isotopes  occur i n  f i s s i o n  products i n  t h e  weight r a t i o  
C s  8 o f - - = -  The f i s s i o n  rubidium c o n s i s t s  of t h e  two iso topes  ~b~~ and Rb 1 " 

F!b87 which i s  a l s o  t h e  case with t h e  n a t u r a l  element. However, i n  f i s s i o n  
3f rubidium t h e  p e r c e l t  ab-mdance of t h e  i so topes  i s  reversed from t h a t  
of xiat-xal r-dbidim, mrrkich makss it a des i rab le  product t o  recover f o r  
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fu r ther  enrichment i n  calut rons .  

Methods f o r  t k~e  recovery of rubidium from ~s~~~ f r ac t i ons  i n  EDL and de- 
contami~atlori fyom t r ace s  of ~ a d i o a c t i - ~ i t y  ip r inc ipa l ly  ~ s ~ ~ ~ )  are  being 
invest igated.  Or,e method involves t he  use of a t t apu lg l~s  c lay which has 
c a t i o r  exchaxge pr2per t i es .  A cohm;? 25 cm long avid 1 cm i n  diameter of 
LVM-30 attapulgus clay with a 0.18 ~ e ~ / g  capacity was converted t o  t he  
iW4 form. Equai velghts of cesium ar;d rubidium were adsorbed on t he  column 
t o  load 5% of the  capacity of the  c l w .  Cesium-137 and ~b~~ t r a c e r s  were 
used t o  follow the  e lu t i on .  D1e column was e lu ted  wlth 0.05 M NZ4N03 a t  
70°C a t  a flow r a t e  of 0.5 column vol/hr. The sharp separation of rubid- 
i u m  and cesium i s  shot i n  Figwe 2 .  The rl~bidiunl was completely removed 
i n  seve? colum:~ volnes without ctsium contmlination and a f t e r  t h i r t e e n  
c o l m  volumes t he  cnsii~m w a s  removed. Small amomts of ~ l ( 0 H ) ~ x e r e  ob- 
served i n  the  sol~at . ioc and t he  sane physlcal  de te r io ra t ion  of t he  clay w a s  
coted a f t e r  prolonged -Jse a t  70°C. 

kg inee r ing  Developmert 

Fiss ion P r o d u t  Development iaboratory Equipment Modifications 

Bot Off-Gas Scr-ubbers. -- The coolers ori the  hot off-gas scrubbers 
a r e  operating s a t i s f s z t o r i l y  and have eliminated most of t he  f i l t e r  plugging 
t h a t  was caused by -$e-L; f i l t e r s .  The quanti ty of 1j.quid condensed from the  
off-gas stream var ies  x i t h  t ke  plallt  ~ p e r a t ~ i a n ,  hut 1.iquid build-up r a t e s  
a s  high a s  50 gallal?s per  day have been observed i n  the  f i r s t  scrubber. 
!he bu i ld  up i n  the  secold scr;lbber has beex neg l ig ib le .  

Closed Loop Prc,:c;;s Wai;er ,Cystan. -- T i t l e  I1 design has blen completed 
and r e r r~ ina  a s  described i z l  t he  prevl2ils qmzt=:rly report, except t h a t  t he  
s i ze  of the  new r .k i l l e r  unit has .bc.=:-: reil;j!:ed. from 75-t33 capa;.ity t o  
60- ton .  

Cell  Venti1atl.cn F i l t e r  Cask. --  3-elinin-y clesign i s  i n  progress f o r  -- 
a shielded cask w l 2 i ~ 2 i  w i l l  e f f e c t  safe removal of ctontaminated f i l t e r s  
from the  Fission -Dr.dduct s Development kSora to ry  and the  Isotopes Area 
f i l t e r  p i t s .  The c r f - t e r i a  x q u i r e  ths-t, eech hank of f i l t e r s  be enclosed 
ics ide  the  cask i r ~  netr,l  ~ o r . ~ t a i n e r s  i.r t h i ch  these  f i l t e r s  w i l l  remain 
and be deposited i-1 the  7juniel ground. 

C R S ? ~  Transfer Sta t lon - Ce11 1. -- Assembly and i r s t a l l a t i o n  of t he  
f l u . i 3  tra-rsfer devic;. i s  complzte_-i+.k pipixg mo5ificatioss having been 
mede t o  a l l o v  t,k_t: s l ~ r ~ - r y i : ~ g  of ~ r . ~ ~ ~ 3 ~  f ~ o m  the  HAI'O-?L cask a l d  t o  a i r -  
czool t he  cask 

-- 
Shielded Y?azsf,-.? '2sr:k :-.a;;a~5.s 3 e m r t  .- -- A revised hazar,ds a r e l y s i s  

i ~ d i c a t e s  the3 t>e  ST-goxdola r i t  C O ~ ~ O ~ S  t.o t he  proposed CFR, Part  72 
( ~ e v  .5-16-61) cozl::e~r.::ing shipment of radioact ive  nizterials  with few ex- 
c3ptions r e q x i r L ~ g  or;.ly n;%r_or rnod i f i c a t i~n~ :~ .  s%-es:: mcdifi:a,t.ions t ~ c l n d e  
r~m.:vi::g the  poslt:i.~:icg pix:-; fram the  STT s ~ d . l s ,  replaciyg asbestos gaskets 
- ~ i t , h  Teflor G-ri:igz, s ~ i d  instt:?lirlg f i r  sh ie lds .  Modificatior:~ t o  t he  





go2dsl.a cars  include placing three  inches of s t e e l  uzder t he  a rea  i n  which 
t h ~  zas t  s i ts  and i n s t a l l i n g  rubber buffers  under each cask. 

S T  Heat Transfer Calculations.  -- The object  of t h i s  inves t iga t ioz  
was t o  determi~le the  time required t o  rupture the  p r e s e ~ t  and modified 
versions of the  STT when subjected t o  an i n s t a n t a ~ e o u s  increase i n  surface 
t,emperature. m e  t r ans f e r  of heat i ~ t o  the  core of' t h e  STT would increase 
the  vapo? pressure of t he  va te r  which it contains and reduce the  s t r - ~ c t u r a l  
s t rength  of t he  s t e e l  port ions of the  cask. It i s  estimated t h a t  a t  500°F 
the  vapor pressure of the  water would be suf f ic ien t  t o  cause t he  inner tank 
t o  rupture with time calculated a s  function of the  ex te r io r  surface tempera- 
t u r e .  

The ST! ca r  be represer,+,ed as e i t h e r  a hollow sghere or  2 z y l i ~ d e r  whose 
s-xface  arza  i s  the  same as the  ac tua l  cask. I f  a cylinder i s  used t o  rep- 
r e s m t  the ST?, ar, malog  computer mast be used t o  simulate t he  model; i f  
tne  sphere model i s  used, t he  problem can be solved ana l j t , i c a l l y .  Three 
assumptions xere made f o r  s impl ic i ty  and conservatism, as follows: 

1. The laminated STT wall can be replaced by a homogeneous w a l l  
of i den t i ca l  dimensions and average physical and thermal 
p roper t i es  . 

2. The l i qu id  i n  the  core i s  per fec t ly  mixed a t  a l l  times and 
o f f e r s  no heat trensfez- res is tance v i a  f i lm bo i l ing .  

3 .  A l l  heat absorbed by the  water en t e r s  i n t o  r a i s i ng  i t s  tem- 
perature.  No allowar-ce was made fo r  heat absorbed i n  vapor- 
iz ing a por t ion of the  

Three shielded t r ans f e r  tank desig:s %;z:e considered an? t he  res7alts of 
calc71lations over a range of external  temperatures from 750'-2500'F a r e  
p lo t t sd  in Figure 3. Case I, which used t he  sphere model, represents  
the  STT without a heat shie ld .  Cases I1 a ~ i d  111, which used t he  cylinder 
model, represe;:t t he  addit2.02 of a thermal sh ie ld  around, the  STT. The 
Case I1 sh ie ld  was composed of s t e e l  and ar, air gap, while Case I11 was 
s t e e l ,  air ,  and mineral wool insu la t ion .  The r a t e  of heat t r a n s f e r  i n  a l l  
cases was estimated t o  be approxinately 2 x l o 6  Btu per hour. 

Cell  27 - Strontium-90 Handling C ? l l .  -- me CPFF por t ion of t h e  Cell  
27 proJect  i s  complete. OHNL w i l l  complete t he  remaining work which in- 
clad-e s tk i r l s t a l l a t i o ~  of the  door sea l ,  manipul2tor, booting adapter, 
vie-~ir.g wf rdow, wall  s izfacizg,  c e l l  vex t i l a t i on  d i ~ c t  and dampers, and 
equipment and i n s t rume~ ta t i on  . 
S l . u r r ~  F i l t e r  Casks 
V 

After the lead shielding f o r  t he  secoxd cask (HAIp9.-1I3) was poured, an 
~l . t~ra.so-i ' -  i r spec t lon  indicated t h a t  bondizlg of the  lead t o  t he  s t a i n l e s s  
ste12i x a a  not a,-hieve?. Tne 3anf'ord inspe.3,i3n grozp recamended accept- 
a w e  on the  b m i s  of a heat t r ans f e r  t e s t  i r ?  a 5 KT,; heat i ~ p u t  





r e s u l t e d  i n  a temperature d i f f e rence  of 57'F ac ross  t h e  cask w a l l .  A l -  
though t h i s  temperature d i f f e rence  i s  about twice t h e  des ign  allowance, 
it i s  wi th in  t h e  cask overload s a f e t y  f a c t o r  f o r  hea t  d i s s i p a t i o n .  

Weather Bureau Source 

Eleven s i n t e r e d  p e l l e t s  of s r S 0 ~ i 0 3  having a t o t a l  weight of 762.5 grams 
were encapsulated i n  a S a s t e l l o y  C con ta ine r  which was i n s e r t e d  i n  a t h e r -  
moelec t r ic  conver t e r .  The thermal  output  of t h e  p e l l e t s  due t o  srS0 was 
110 .1  watts, wnich i s  converted t o  approximately 5 watts of e l e c t r i c a l  
power by t h e  thermoelec t r ic  elements .  Shipment of t h e  completed u n i t  t o  
t h e  Martin Company was made on May 22, 1961. 

%e capsule closure was made by remote welding i n  a helium atmosphere at  
30 p s i g  p res su re .  Approximately 0.2% of t h e  i n e r t  gas  atmosphere was 
f i s s i o n  product  gas  conta in ing  K r a 5 .  Af t e r  welding, t h e  capsule  w a s  p laced  
i n  a water-cooled evacuated chamber f o r  f i v e  hours .  The p res su re  w a s  then  
r a i s e d  t o  atmospheric pressure  and two gas samples were checked f o r  I b a 5  
a c t i v i t y ,  i n d i c a t i n g  a l e a k  r a t e  of l e s s  than  1 .3  ~ c / ~ r .  

Tne capsule conta in ing  t h e  SrTi03 p e l l e t s  w a s  p laced  then  i n  t h e  5-watt 
converter  assembly and a c losu re  made by remote welding. A fia5 l e a k  t e s t  
i nd ica t ed  a l e a k  r a t e  i n t o  t.he conver te r  of l e s s  than  1 . 3  ~ c / ~ r .  

Technetium-99 Equipment I n s t a l l a t i o n  

New equipment f o r  t h e  n e u t r a l i z a t i o n ,  e x t r a c t i o n ,  and steam d i s t i l l a t i o n  
f o r  t h e  product ion of TC" has  been i n s t a l l e d  i n  Bl-dg. 3026-C. Tes t s  a r e  
being run  on i o n  exchange c o l m ~ s  t o  determine t h e  e f f i c i e n c y  and opera- 
t i n g  c h a r a c t e r i s t i c s  of t h e s e  c o l m ~ s  during t h e  recoveTy of technetium 
from waste s t reams of t h e  pa - i f i ca t ion  process .  

Cask Drop Tes t s  

I n  cooperat ion wi th  t h e  Chemical Techno1oe;y Division s e v e r a l  scale-model 
casks have been b u i l t  t o  perform drop t e s t s .  me purpose of t h e s e  t e s t s  
i s  t o  determine des ign  c h a r a c t e r i s t i c s  f o r  f u t u r e  c a r r i e r s  and t o  check 
s t r u c t u r a l  c a l c u l a t i o n s  on casks a l r eady  b u i l t .  The casks w i l l  be i n s t r u -  
mented t o  determine a r e a s  of maximum s t r a i n ,  a c c e l e r a t i o n s  experienced i n  
suaden s tops ,  t ime of f r e e  f a l l ,  and he igh t  of f r e e  f a l l .  

The drop t e s t s  w i l l  be  performed on t h e s e  casks which vary i n  weight from 
2700 pounds t o  11,000 pounds wi th  l e a d  th i cknesses  from 1 . 5  inches  t o  
6 inches .  Included i n  t h e s e  i s  a s c a l e  model of an STT. 

I so tope  Area C e l l  Ven t i l a t ion  F i l t e r  lit 

S i t e  p repa ra t ion  hzs  been s t a r t e d  f o r  t h e  concre te  s t r u c t u r e  of t h e  f i l t e r  
p i t  with t h e  i n s t a l l a t i o n  of a c e l l  v e n t i l a t i o n  duct  by-pass around t h e  
cons t ruc t ion  a r e a .  me scheduled completion d a t e  i s  September 1961. 



Iodine-131 F i l t e r  P i t  

A gas sampling apparatus of t h e  same type used on t h e  3039 s t ack  was in -  
s t a l l e d  i n  t h e  I ~ " ~  c e l l  v e n t i l a t i o n  f i l t e r  p i t  t o  measure iodine  a c t i v i t y  
before and a f t e r  t h e  f i l t e r  bank. Each sample loop con ta igs  a mi l l ipo re  
f i l t e r  and a charcoal  t r a p  i n  s e r i e s .  Decontamination f a c t o r s  i n  t h e  order  
of 1 . 5  were observed, and t h e  a i r  flow i n  t h e  f i l t e r  p i t  was determined t o  
be 924 cubic f e e t  per  minute. Af ter  t h e  f i l t e r  p i t  was opened and a v i s u a l  
inspect ion  made of t h e  charcoal  f i l t e r ,  LO damage or  d e t e r i o r a t i o n  t o  t h e  
f i l t e r  was observed. 

Containment - Building 3027 

Construction of containment f a c i l i t i e s  f o r  Building 3027 has begun. The 
expected completion da te  i s  Ju ly  28, 1961. 

Displays - Technetium-99, 12esium-137, and Neodymiuni 

Two graphic d i s p l a y s ,  each 36" x 48" x 4") a r e  being prepared showing t h e  
separa t ion  and p u r i f i c a t i o n  of TC" and neodymium. 

Two d i s p l a y s  mounted i n  attache'  cases  w i l l  show t h e  separa t ion ,  p u r i f i c a -  
t i o n ,  and source f a b r i c a t i o n  of ~ s ~ ~ ~ .  

Cobalt-60 I r r a d i a t o r  f o r  Sol id  S t a t e s  3 i v i s i o n  

The design and drawings a r e  complete f o r  a sh ie lded  i r r a d i a t o r  t h a t  w i l l  
accommodate 1500 c u r i e s  of CO"'. The Iso topes  Division w i l l  f u r n i s h  t h e  
co60 source on a loan b a s i s  i n  a cooperat ive p r o j e c t  t o  determine t h e  
fundamental e f f e c t s  of r a d i a t i m  on sh ie ld ixg  g l a s s .  

Building 3026-C Modificatioris 

Design i s  50% complete 01, a p l a2  f o r  convertifig t h e  two c e l l  ba lks  i n t o  one 
c e l l  bank with f i v e  manipulator c e l l s .  A cos t  e s t i r ~ a t e  w i l l  be obtained a s  
soon a s  t h e  prel iminary design is complete. 

Radioi s o t o ~ e  s nevelo~ment, Lab ora torv  

The c e l l  block sub-f loor  has been p ~ u r e d  and t h r e e  of t h e  e e l 1  f l o o r  pans 
have been grouted. i n t o  p lace .  Since f l o o r  pans a s  received from t h e  fab-  
r i c a t o r  were d i s t o r t e d  by weldiag so t h a t  they  d id  not  d r a i n  properly,  it 
was necessary t o  weld two a d d i t i o n a l  screeds  t o  t h e  bottom of each pan t o  
provide t h e  proper s lope ,  Zke f l o o r  pan p e n e t ~ a t i o n s  have been welded i n  
p lace .  The s ide  plaT,es f o r  t h r e e  of t h e  l i n e r s  have been t a c k  welded i n t o  
p o s i t i o n  bu t  f i n a l  welding i s  being delayed pending a dec is ion  on t h e  
welding method t o  be used on those p a r t s  of t h e  l i n e r s  which do not joir.  
according t o  s p e c i f i c a t i o n s .  

I n s t a l l a t i o n  of t h e  fol lowing items has been completed: a i r  condi t ioning  
ductwork, f a n s  and compressor; i n t e r i o r  p a r t i t f o n s ;  hot  drair .  and vacuum 
system piping;  and t h e  monorail h o i s t .  



The production of by i r r a d i a t i n g  ~e~~~ i n  a continuous process i s  being 
inves t igated .  The ~e~~~ can be i r r a d i a t e d  i n  a r eac to r  beam-hole of t h e  
LI'IP and then passed i n t o  a hold-up vesse l ,  where it can be condensed and 
t h e  deposited.  A prototype i c - p i l e  loop and a hold-up vesse l  have 
been designed and fabr ica ted  f o r  out -of-pi le  t e s t s .  

Dose Rate Calculat ions 

A simple method of ca lcu la t ing  t h e  dose r a t e  from a c y l i n d r i c a l  gamma 
source was developed which t akes  i n t o  account se l f -absorpt ion and source 
build-up, a s  wel l  a s  the  contr ibut ions  made from a l l  po in t s  of t h e  source. 
The f l u x  a t  t h e  center  of the  base of t h e  r i g h t  cyl inder  i s  calcula ted  and 
i s  then t r e a t e d  a s  emitted from a point  source The ca lcula ted  r e s u l t  i s  
t h e  dose r a t e  a t  one meter from t h e  assumed point  source. I n  order t o  make 
t h e  method genera l ly  appl icable ,  no cor rec t ions  were made f o r  s c a t t e r i n g  o r  
coll imation of the  beam i n  various designs of shie ld ing heads. 

The r e s u l t s  of t h i s  inves t iga t ion  ind ica te  t h a t  the  build-up f a c t o r  i s  
important and contr ibutes  a s  much a s  33% of t h e  observed dose r a t e .  

Customers who have obtained both ~s~~~ and cosO sources have been requested 
t o  fu rn i sh  measurements of t h e  dose r a t e s  from these  sources f o r  comparison 
with t h e  ca lcula ted  r e s u l t s .  

Thermal Diffusion 

Column Operation 

A t o t a l  of 450 mg of Ar35 i n  60-65% enrichmext range was obtained.  Modi- 
f i c a t i o n s  were made t o  argon columns and small co111mns vere added t o  t h e  
system which i s  now operat ing.  

Development 

Krypton-86 Enr ichme~t .  -- The K r 8 6  operat ion was continued and enrich- 
ment i s  cow - 55%. 

Neon-21 Enrichment. -- A t  t h e  maximum NeZ1 concentrat ion of 1%, 
cv 3900 mg of neon has been withdraw-. This i s  about one-half t h e  amount 
required f o r  recycl ing the  operat ion t o  obta in  higher enhancement of Ne21. 

The d i f f e r e n t i a l  equation expressing t h e  v a r i a t i o n  of Ne21 concentrat  ion 
a s  a f m ~ c t i o n  of column length  has been w r i t t e n  a s  

where 



CE1 i s  concent ra t ion  of neon-21 
z i s  column l eng th  
a i s  production r a t e  
H and K a r e  cons tants  of the  column 
Tj21, t 2 2 ,  and 7LZo a r e  i n t e r n a l  i so tope  t r a n s p o r t s  and 

depend upon a and Czl 

This equation can be solved completely on an analog computer. A study of 
var ious  methods of connecting a p l a n t  should l ead  t o  smaller  and more e f f i -  
c i e n t  systems. Also t h i s  equat ion i s  d i r e c t l y  app l i cab le  t o  such middle 
i so tope  problems a s  ~ r " ~ ,  ~ 1 ~ ~ ,  and by extension should include ~r~~ and 
more complicated systems of i so topes .  

Carbon-13 Enrichment. -- A system f o r  t h e  recovery of c~~ a s  BaCO3 i s  
requi red .  The C1"H4 w i l l  be scrubbed with ~ a ( 0 E ) ~  t o  remove C02 containing 
low-level  c13. ?'he c ~ ~ H ~  i s  then  burned i n  a hot  sand- f i l l ed  tube with 
excess O2 t o  form GO2. The BaC03 i s  removed from t h i s  C02 by scrubbing 
through ~ a ( 0 H ) ~  and i s  d r i e d  f o r  s to rage .  

The design of a p l a n t  t o  produce one-half gram per  day of c13 enriched t o  
90% has  been completed. 

Enlarged F a c i l i t y  

The enlarged f a c i l i t i e s  f o r  thermal d i f f u s i o n  opera t ions  should be r e l eased  
by t h e  cons t ruc t ion  company soon. However, s e v e r a l  weeks of a d d i t i o n a l  
work w i l l  be needed t o  i n s t a l l  l o c a l  piping and c o r r e c t  e r r o r s  i n  t h e  o r i g i -  
n a l  r ev i s ion .  

IS3TOPE SEPARATIONS 

Calatron Operations 

Calutron time was a l l o c a t e d  t o  t h e  sepa ra t ion  of t h e  i so topes  of calcium, 
potassium, zirconium, magnesium, t i n ,  samarium, n icke l ,  and tungs ten .  The 
sepa ra t ions  of t i n ,  samarium, n icke l ,  and tungs ten  a r e  s t i l l  i n  progress .  

Isotope separa t ions  consumed 96.6% of t h e  t o t a l  a v a i l a b l e  ca lu t ron  hours.  
The remaining 3.4% consis ted  of development and miscellaneous uses .  I n  
Table 13 d a t a  a r e  t abu la t ed  f o r  production sepa ra t ions .  The va lues  shown 
i n  t h i s  t a b u l a t i o n  a r e  t h e  summation of t h e  e n t i r e  separa t ion  s e r i e s  t o  
d a t e .  



Table 13. - Summary of I so tope  Separat ion - Production Data 

Process Weight equivalent  
Eff ic iency t o  monitored i o n  

Elemect Se r i e s  ($ )  c u r r e n t s  ( g )  

Mg 

Sn* 

( continued ) 



Table 13 - continued 

Process 
Eff ic iency 

Element Se r i e s  ($) 

sm* KO 9 *39 

*Series  incomplete 

Weight e y uival.ent 
t o  monitored ion  

c u r r e n t s  (g) 

A s  a r e s u l t  of mixing IIi6l and ~ i ~ ~ ,  second pass  s e p a r a t i o ~ s  a r e  i n  pro&- 
r e s s .  Q p i c a l  mass analyses  which a r e  t h e  h ighes t  a t t a i n e d  f o r  these  
i so topes  i n  any separa t ion  a r e  as follows: 

Nickle- 61  
Isotope Atom $ 

Nickle- 64 
Iso tope  Atom $ 

Stable  I so topes  Separat ion Schedule f o r  Next Quarter 

Building 9731 Building 9204- 3 
WUC X B X  - - Track 1 Track 2 Track 3 

J u l y  Lu N i  W Gd Sn 
August Lu Ti W C3. Sn 
September Lu T i  Ta Ca H f 

Spec ia l  Services  

Specia l  s e rv ice  p r o j e c t s  conducted by t h e  refinement group a r e  divided 
i n t o  f o u r  genera l  groups: 

1. Chemical conversion of an  inventory form t o  a p a r t i c u l a r  compound 



requested by the  customer 

2 Conversion of an inventory form t o  t h e  element 

3. Conversion of an inventory form t o  t h e  element followed by prepara- 
t i o n  of t h e  metal i n  a speci f ied  form 

4.  Ehcapsulation of inventory forms 

Table 14 summarizes these spec ia l  se rv ices  by groups. 

Element 
and 

I sotope 

B- 11 
C1- 37 
K- 41 
Li- 6 

Li- 6 

Li- 6 

Table 14 

Quanti ty ( g )  
of element 

Lot Number des i red  

Group 1 

SS l ( b )  3.5 t o t a l  
( 2  samples) 

SS 2 ( c e )  3 - 0  
KL 1 2 5 5 ( ~ )  3 -0 
RS 48(e) 0.050 
ss 5 ( a )  14.50 

ss 5 ( h )  602.5 t o t a l  
( 7  samples) 

ss 5 ( h )  292.132 t o t a l  
(10 samples) 

SS 5 ( h )  5 .O 

Type of Conversion 

Elemezt a 1  boron , + H39O3 

Elemental boron + H3B03 
NaCl 3RbC1 
K C 1  +KC104 
Li metal 4 LiF, oxygen content 
< 0.05% 

Li metal +Li2C03 

Li metal  -4 LiF 

Li metal  -+LiCl, packaged i n  
5 1-gram l o t s  a s  anhydrous 
chlor ide  

Li metal -+LiO'.'-E20 
LiOH.H20 -+LiCl, packaged i n  

10  1-gram l o t s  as anhydrous 
chlor ide  

LiOH-H20 -+LiCl, chlor ide  sealed 
i n  quar tz  f o r  i r r a d i a t i o n  

N i  ( C4H7X202) 2 + N i  SO4 
Rb C i  3 Rb 2 C r  207 
RbCl 3Rb2Cx207 
~ r ( N 0 ~ ) ~  -3 SrO 

Cd-112 KG 1230(a)  0.150 t o t a l  CdO +Cd 
( 2  samples) 

Cd-113 KG 1231(b ) 0.300 CdO -3 Cd 
Cd-114 KG l 2 3 2 ( a )  0,100 CdO + Cd 
~ d - 1 1 6  KG 1233(a)  0.100 CdO +Cd 
CT- 50 JR l l 7 l ( a )  0.175 t o t a l  Cr203 - + C r  

(2 samples) 
C r -  5 2 GR 837(a) 60.637 Cr203 3 C r  
Cr-52 GZ 869(a) 13.845 C!r2G3 3 C r  

(corrtinued) 



Table 14 

Element 
and 

Isotope 

cr-53 

Cr-54 
Fe- 54 
Fe-56 
Fe- 57 

Ge-70 
In- 115 
MO- 92 
Mo- 94 
MO- 96 

Mo- 98 

Mo-100 
Mo-100 
R- 208 
pb- 208 
~ b - 2 0 8  
sn-116 
sn-117 
Sn- 118 

Sn- 118 
sn-119 
Sn-120 
Sc- 124 
Zn- 64 
ZT- 64 
Zn- 66 
ZE- 66 

Sn- 112 

Sn- 11 6 

Lot Number 

IP  1035(a) 

HF 895W 
HF 895(d) 
RS 124(a)  
JU 1185(a) 
J-U 1185 ( a )  
RS 184 (b )  
IJ 1003(a) 
RS 186(b) 

Quantity (g) 
of element 
des i red 

0.060 t o t a l  
( 2  samples) 

0.025 
0.025 

19 675 
0.100 t o t a l  
(2 samples) 

0.050 
0.200 
0.750 t o t a l  
0.040 
0.780 t o t a l  

( 2  samples) 
0.800 t o t a l  

(2 samples) 
0.040 
0.600 
0.050 
0.582 
0.200 
0.260 
0.040 
0.500 t o t a l  

( 2  samples) 
1.9.912 

2 -57 
49 996 

0.050 
14,712 

0,100 
0.050 
0.750 

Group 3 

Moo3 -3Mo 
Moo3 +Mo 
Pbo -3Pb 
P b ( ~ 0 3 ) ~  +RIC)~)~ 
PbC03 + P b O  
Sn02 + Sn 
Sn02 + Sn 
SnO2 -+ Sn 

Sna2 3 31 

3302 -3 sn 
Sna2 + Sn 
Sn02 + S:I 
ZnO -+ Zn 
ZnO -3 Zn 
ZnO 4 Zn 
ZnO -+ Zn 

J U  1185(a) 139.551 Melted Pb; cas t  i n  cylinder 
1-1/8" x 3/4" 

It7 999(a) 0.005 Sn02 +Sn; sealed i n  quartz 
ampoule f o r  i r r a d i a t i o n  

IJ 1002(a) 0.010 Sn02 + Sn; sealed i n  quartz 
ampoule f o r  i r r a d i a t i o ~  

FS 715(a) 0,010 S E O ~  -3 SE; sealed i n  quartz 
ampoule f o r  i r r a d i a t i o n  

I: 1004(fp) 1 . 0  Sn02 -3Sn; prepared i n  s ingle  
bead and sealed i n  quartz 
ampoule 

(continued) 



Table 14  - continned 

Elemelt. Quant i ty  (g )  
and of elemezt 

I so tope  Lot N-mber des i r ed  Type of Conversion 

8n-122 IJ 1007(a)  0.010 Sn02 + Sn; sea le2  i n  quar tz  
ampoule f o r  i r r a d i a t i o n  

4 1 3 1 0 0 8 ( a )  0.010 Sn02 + Sn; sea led  i n  quar tz  
ampoule f o r  i r r a d i a t i o n  

Zr-96 KK 1253(a)  0.982 Zr02 +Zr;  Zr deposi ted on 7 - m i l  
tungste:n f i lament  

Group 4 

Hg-196 Jl3 1108(a)  0.002 Encapsulate Hg(N03)~  i n  Pyrex 
Xg-199 DR487(a) 0.0059 Encapsulate Hg(N03)2 i n  Pyrex 
Hg- 204 JG l l l h  ( c  ) 0.010 Encapsula%e H ~ ( N ! I ~ ) Z  f n  Pyrex 

Charge Prepara t ion  

The fol lowing chemical forms have been procred from commercial vendors o r  
synthesized i n  t h e  l abora to ry  f o r  t h e  separa t ion  of  t h e  i so topes  of  calcium, 
magnesium, n ickel ,  samarium, tic, t i t a l i u m ,  tungsten,  zirconium, and gado- 
linium: 

Mg metal  (compact,ed) 
N i C 1 2  ( fused)  
N i C 1 2  (enr iched)  
& I C ~ . ~  (compacted) 
TiC14 ( l i q u i d )  
C a  metal 
SnCld ( l i q u i d )  
WC16 (compacted) 
ZrClq 
GdCL3 
we 

I n  add i t ion ,  some 1,200 g of anhydraus lu t e t ium chlor ide  and 1,800 g of 
arLnydroqds gadolinium ch lo r ide  have been prepared f r o n  t h e i r  r e spec t ive  
oxides ir a n t i c i p a t i o n  of  forthcomixg i so tope  seps ra t ions .  

Chemical recovery o f  t h e  umesolved chage m a t e r i a l s  used i n  r ecen t  i so tope  
separa t ions  of dysprosium, samarium, osmium, arid enriched potassium i s  i n  
progress .  Approximately seven kilograms of ytter 'bium oxide has  been r e -  
covered and r e f i n e d  i n  a s imi la r  charge recoTiery program. This quan t i ty  
ac:our~ts f o r  95% of t h e  charge m a t e r i a l  used i.2 the i:ollnztion. Mine hun- 
&ed t h i r t y  grams, repr;2senting 94% of t h e  t o t a l  e-mopium charge ma te r i a l ,  
LTZS a l s o  recovere,ri acd p u r i f i e d  , 



Chemical Refinement 

Chemical recovery and refinement was completed on new inventory l o t s  of 
~~106,108,111,113,114,116 ~ ~ 6 9 ,  ~ ~ 5 4 7 5 7 ~ 5 8  ~ ~ 6 1 ~ 6 4  

7 , 
171,'74,176, and zrS6. Refinement was a l s o  completed on 
ment" samples of Pb 204~207 and cur ren t  r e t u r n s  of ~ r ~ ~ ,  ~ e ~ ~ ,  ~ i ~ ~ ~ ~ a n d  
w18". The l o t s  mentioned above, with t h e  exception of N i 6 1  and N i  , were 
prepared and placed i n  inventory fol lowing spectrochemical and mass ana-lyses. 

A t o t a l  of 466 iso tope  c o l l e c t o r  pockets was received f o r  recovery of sepa- 
r a t e d  i so topes  or f o r  s t u d i e s  connected with opera t ion  con t ro l  and ca lu t ron  
development p r o j e c t s .  Of t h i s  t o t a l ,  t h e  co l l ec ted  m a t e r i a l  from 188 
pockets was processed i 2  order  t o  ob ta in  a s u f f i c i e n t l y  pure sample f o r  
mass a n a l y s i s .  Mater ia l  from most of t h e  remaining pockets has been re -  
moved and i s  i n  var ious  s t ages  of chemical ref inement.  

Specia l  Separat ions 

A t o t a l  of 300 N~~~~ de tec to r  f o i l s  was f a b r i c a t e d  and shipped. One 
thousand t e n  grams of depleted uranium were converted t o  UF4 and reduced 
t o  metal .  A t o t a l  of 50.6 grams of h ighly  depleted uranium was converted 
t o  UF4 and reduced t o  metal f o r  shipment. 

Decontamination work was completed i n  prepara t ion  of t h e  a r e a  f o r  t h e  new 
plutonium containment f a c i l i t y .  

The fol lowing shipments were made during t h e  q a a r t e r :  

Uranium 21 
P 1 - ~ t  onium 
ITp237 

Isotop? Receiver Studies  

The spu t t e r ing  program has been continued i n  t h e  cu r ren t  calcium separa- 
t i o n  f o r  t h e  pur ose of determining t h e  spu t t e r ing  r a t i o  of carbon atoms 4g per inc ident  Ca i o n .  Calcium-40 was c o l l e c t e d  on a weighed t r i a n g u l a r  
block of graphi te  f o r  a period of time s u f f i c i e n t  t o  deposi t  seve ra l  
grams of t h e  separated i so tope .  Table 1 5  g ives  t h e  d a t a  obtained by bom- 
barding f i v e  d i f f e r e n t  graphi te  blocks with calcium, each i n  a d i f f e r e n t  
ca40 c o l l e c t o r  pocket .  The est imated weight i s  t h e  amount of calcium c a l -  
cu la ted  t o  have s t ruck  t h e  t a r g e t  surface a s  determined from t h e  in teg ra ted  
current  readings .  The percentage r e t e n t i o n  i n d i c a t e s  t h e  s t ruck  su r face .  
The spu t t e r ing  r a t i o  of carbon t o  calcium given here  was obtained by weighing 
t h e  graphi te  pad before and a f t e r  use, followed by a chemical determina- 
t i o n  of  t h e  calcium remaining x i t h  t h e  pad.  



Table 15 .  - Sputtering Data - 35 Kev Ca' Ions on C 

Est . Wt.. ( g )  
of @a4' 

Collected 
( ~ o n i t o r e d  ) 

96.5012 
95 -9728 

128.4675 
103.6717 

95 5076 

w t  . of c (g )  
l o s t  from 

S t r ik ing  Pad 

96.129 
97.150 

129.081 
99 949 

102.850 

W t .  of Ca(g) 
Retained on 
S t r ik ing  Pad 

0.053 
0.047 
0.057 
0.062 
0.080 

Sputtering 
Retenti,on Rat io  

($1 C atoms/Ca atoms 

Process Improvement 

Preparat ions necessary f o r  t h e  i n i t i a l  t e s t i n g  of t:he double-focusing i so -  
tope separator  a r e  nearing completion. The ca lcu la t ion  t o  f i n d  the  b e s t  
contour f o r  t h e  pole t i p s  has been f in i shed  and a c t u a l  f a b r i c a t i o n  of these  

r e s s .  p a r t s  i s  now i n  prog- 

In  order t o  accomplish t h i s  computation, a program which would evaluate  t h e  
p o t e n t i a l  d i s t r i b u t i o n  produced by an approximate shim contour was prepared 
f o r  the  IBM 7090 computer. Since t h e  i r o n  used w i l l  have a r e l a t i v e  per- 
meabil i ty of 1000 t o  5000 a t  opera t ional  f l u x  l e v e l s ,  t h e  surfaces  of the  
shims were considered t o  be magnetic equ ipo ten t i a l s .  The computer calcu- 
l a t e d  t h e  magnetic i n t e n s i t y  d i s t r i b u t i o n  produced by t h i s  approximate 
surface and compared it with the  des i red  theore t i ca l  i n t e n s i t y  d i s t r i b u t i o n .  
*%is ca lcu la t ion  a l s o  r e s u l t e d  i n  pole p ieces  which w i l l  produce t h e  maxi- 
mum volume of usable f i e l d  with the  r e s t r i c t i o n s  imposed on them by t h e  
physica l  d i m e n s i 3 ~ ~ ~  of a b e t a  ca lu t ron  tas~k. 

Ekzause of the  255' f o c a l  a l g l e  of t h i s  magnetic system, a r,cw source w a s  
constructed by modificat ion of t h e  e x i s t i n g  ca lu t ron  source. It was neces- 
sa ry  t o  re loca te  the  high-voltage bushings and t o  redesign t h e  ion iza t ion  
chamber and ion accelerating system. The ion  beam w i l l  now leave t h e  source 
a t  an angle of 32-1/2" downxard with respect  t o  t h e  hor izon ta l .  (See 
Figure 4 )  sourc? has bee12 t e s t e d  i n  a ca lu t ron  with a magnesium charge 
arid was found t o  operate s a t i s f a r t o r - i l y  with respect  t o  ion  output ,  high 
voltage discharge, and e l e c t r o c  d r a i n .  

A nvrT receiver  has a l s o  been b u i l t  f o r  t h i s  separa tor  by modifying t h e  
ad jus t ing  mechasism and other components of a regu la r  ca lu t ron  r e c e i v e r .  
This includes the  design and f a b r i c a t i o n  of r ece ive r  pockets and face  p l a t e s ,  
properly shaped f o r  t h e  image curTrat,ure c h a r a c t e r i s t i c  of t h i s  system. 

Ar? el .ec t rocic  da ta  hazdling system has been acquired agd i s  pow being t e s t e d .  
This ins t rument ;a t io~  - w i l l  be used t o  measure the vol tages  developed by a 
.... 
r 'z l l  genera tcr  i ~ 1  t he  magnetlie f i e l d  of the new separa tor .  The d i g i t , a l  
dzita system w i l l  record dat.a concemirg  t h e  magnetic f i e l d  on punched paper 
tape,  t h u s  providicg aqcess t o  a computer. !This information w i l l  provide 





a means of accurately measuring t k e  magnetic f i e l d  generated, comparing it 
with t h e  f i n a l  f i e l d  shape desired,  and determining t h e  changes t o  t h e  pole 
t i p s  t h a t  v i l L  be necessary t o  produce t h e  cor rec t  f i e l d .  

Constructiori Progress 

Bids f o r  the  subcontract construction work covering t h e  i n s t a l l a t i o n  of t h e  
Radioactive Col ta iment  Improvements job, Building 9204-3, were opened by 
ITCXC: Farchasing Division on May 23, 1961. The low b i d  ms $393,890, o r  
approximately $153,000 more than the  est imate of UCXC a s  authorized by 
Modification 4 of Direct ive Y-22-222. h t h e  b a s i s  of t h i s  overage, a l l  
f i v e  b ids  were re jec ted .  

Tae s ~ o p e  of t h i s  job i s  present ly  being revised azd necessary rev i s ions  
made t o  drawings and s p e c i f i c a t i o ~ s  i n  order t h a t  work can be accomplished 
wi th in  GPP subproject l i m i t a t i o n s .  Wher, t h i s  phase i s  completed, t h e  job 
will be re-adver t i sed .  

The present  schedule of job phases i s  out l ined below: 

Description 

Drawing and spec i f i ca t ions  submitted 
f o r  re-adver t i s ing 

Bids completed 
LSSC construction s t a r t - u p  
Becef ic ia l  occilpancy of area  
Job completion 

8- 1- 61 
9- 1- 61 
9- 11- 61 

Mid-Jan. 1962 
Mid- Feb . 1962 

3evelopm?nt of Decelerator 

Calutron experiments using the  decelera tor  have been continued. P r a c t i c a l  
use of t h i s  equipment would be t h e  d i r e c t  deposi t ion  of separated isotopes  
on s p e c i f i c  t a r g e t  backings f o r  use i n  p a r t i c l e  a c c e l e r a t o r s .  I n  t h i s  
appl ica t ion,  it i s  necessary t o  move or r o t a t e  t h e  t a r g e t  i n  t h e  ion  beam 
t o  produce t h e  required  m i f o n r ~ i t y  of deposited mate r i a l  over t h e  surface 
of t h e  backing. I n  an attempt t o  accomplish t h i s  uniformity and des i red  
thickness,  two me~har~ica.1 devices, which u t i l i z e  r o t a t i o n a l  and o s c i l l a t o r y  
m o t i o ~ s  respect ively ,  have b e ~ n  constructed.  a r e  powered by a syn- 
cbrorious motor geared t o  provide 33 rpm , 

Tke r o t a t i o n a l  device i s  a d i s c  which i s  used a s  a mounting f o r  t h e  t a r g e t  
Isackixg m a t e ~ i a l .  %is d i sc  i s  o f f s e t  from the  center  of t h e  rece ive r  so 
t h a t  a s e r i e s  of t a r g e t s  mounted on it may be r o t a t e d  through the  center  of 
t h e  impinging, low energy, ion beam. With such motion, deposited mate r i a l  
i s  expzcted t o  be uniform within 10% over a t a r g e t  diameter of 2.5 cm. 

E x p m i m e ~ t a l  rims with th . i s  device have beer! made t o  work out mechanical 
d i f f i c - l l t i e s  arid pprmit exmina t ion  of t h e  r e s u l t i n g  t a r g e t s .  The fol lowing 



t a b l e  shows the  r e s u l t s  of these  runs using ~ i ~ ~ .  

Backing Time of 
Target Mater ia l  S ize  of Target Deposition Density 

~ i - 5 8  Ta 314" d i a .  3 h r .  .2 mg/cm2 

N i - 5 8  Ta 1-112" d i a .  8 h r .  .3 mg/cm2 

(uniformity determinations have not y e t  been made. ) 

The o s c i l l a t o r y  device moves harmonically through t h e  beam with a per iod  
of - 0.5 see .  Backing mate r i a l  i s  a t tached t o  t h e  moving p l a t e  and provides 
a t a r g e t  f o r  t h e  d i r e c t  deposi t ion  of a given i so tope  from t h e  ion  beam. 
The t r a v e l  i n  one d i r e c t i o n  i s  2", so t h e  o v e r a l l  s i z e  of t h e  t a r g e t  i n  
t h i s  d i r e c t i o n  i s  p resen t ly  l imi ted  t o  t h i s  va lue .  

Fabr ica t ion  

Two high vacuum evaporators  were i n s t a l l e d  making a t o t a l  of s i x  evapora- 
t o r s  ranging from b e l l  j a r  s i z e s  of 1 2  inches t o  24 inches producing 
pressures  of l e s s  than 5 x t o r r .  Sixty-two 4-inch diameter t a r g e t s  
of UF4 on 5 - m i l  magnesium backing were produced by evaporat ion.  

A power dr iven four  high r o l l  m i l l  was i n s t a l l e d  and t a r g e t s  r o l l e d  included 
Li,  Mg, A l ,  Ca, Fe, Co, N i ,  Cu, Z r ,  Zn, Pd, Ag, Cd, Sn, Pt, Pb, and T i .  

Thin self-supported f o i l s  of Co, N i ,  Cu, Zn, Cd, and backed t a r g e t s  of C r ,  
Zn, N i ,  Co, and Cd were prepared by e lec t rodepos i t ion .  

Targets  of Na, K, Rb, P, Se, Te, CBr4 have been c a s t  i n  s t a i n l e s s  s t e e l  
t a r g e t s  holders .  Also, a 30-ton hydraulic  p r e s s  was acquired and has  been 
used considerably i n  t h e  prepara t ion  of t a r g e t s .  

Orders have been rou t ine ly  f i l l e d  f o r  t r i t ium-zirconium and t r i t ium- t i t an ium 
t a r g e t s .  

ISOTOPES SALES AND DISTRIBUTION 

Radioisotopes 

Table 1 6 .  - Radioisotope Sa les  

This Quar ter  CY t o  Date 

Processed Mater ia l  19,703 C 28,971 C 

Service i r r a d i a t i o n s  205 393 
Targets  7 9 96 
Cesium sources 5,395 c 7,677 c 
Cobalt sources 81,344 c 161,199 c 
Ir idium 1,185 c 3,161 c 
Strontium 17,523 C 17,577 12 



Table 17. - Radioisotope Shipments 

2nd Qtr . 
'JY- 61 

Processed Mater ia l  3,430 
I r r a d i a t i o n  Units  A.% 

Total  3,626 

Domestic 1,857 
Foreign 21 0 
AEC L~zi% 

Total  3,626 

1st Qtr . 
CY- 61 

3,099 
2.2 
3,390 

1,924 
184 

1,282 

3,390 

2nd Qtr. Since 
CY- 60 August 1946 

3,036 126,012 
268 25,886 

3,304 151,898 

1,759 
178 

1,367 
3,304 

Stable Isotopes 

Table 18, - Stable Isotope Snipments 

AEC Domestic Foreign Tot a 1  
2nd Qt r . 2nd Qtr . 2nd Qtr. 2nd Qt r . 

1961 1960 1961 1960 1961 1960 1961 1960 
SUES 

EM Shipments* 101 86 156 120 114 119 371- 325 
Lithium - 6 24 1 2  - 6 - -  16 - 6 - - 24 46 - 

Tot a 1  107 92 180 132 130 125 417 349 

Specia l  Orders** 28 1 3  4 7 2 5 26 3 101 41 
3ranium 0 0 4 4 

LCANS 

EM Shipments* 19  1 3  1 2  10  2 0 3 3 2 3 

Special  Orders 6 9 1 5 0 0 7 1 4  
AEC Domestic Foreign Tota l  - 

Total  loans  under c e w  pol icy  285 112 38 43 5 
Tota l  r e t u r n s  of new loans  11-7 89 27 233 

*Electromagnetically separated isotopes .  
**Included i n  t o t a l  shipments. 

There are  2 u n f i l l e d  orders  of Dy. 
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MISCELLANEOUS 

Table 19. - Activat ion Analyses - SS Accounting 

This  Last CY Tot a 1  
Qtr. Qtr. t o  da te  Last CY 

Activat ion Analyses completed 176 3 2 208 292 

SS and Special  Mater ia l :  
Receipts ,  number of l o t s  136 118 254 5 06 
Shipments, number of l o t s  78 88 166 353 
Mater ia l  reques ts  i ssued 3 1 63 94 197 
Reports i ssued 35 41  7 6 172 
I n t e r n a l  a u d i t s  and surveys 1 5  19 34 5 5 

Table 20. - Cobalt Inventory 

Grade Storage Inventory 

./g Curies 
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