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RADIOISOTOPE PROGRAI: (8000) PROGRESS REPQRT 
FOR DEC%f':EER 1972 

A .  F, Kupp 

REACGOR-PRODUCED ISOTOPES - 08-01-01 

Silicon-32 I.T. A .  ~ut%erb 

Sili~on-32 ('bF50 year)  exh ib i t s  many desirable ptly.s{cal 
decay characteris t ics  tha-t make it an interest imy m~d 
a t t r a c t i v e  mdionuclide f o r  a var-iety of USES: ( 2 )  the 
only long-lived radionuclfde of si l icon for use in agricu2- 
tuye,  teo lo  sol id-s tate  physics, e t c . ,  (21 as a parent 
for  u 32Si-4$+ yenp rator sgstem d i ich  would ofj-ep a 
con6 ta?.i,-t; s U i p p % ; j  9 f p3iosphorus-32 fo r  medical and e&er~tif?:c 
applicutiov, and 13) as a long-lived Cerenkov counting 
s6andard fo r  pkosphorus-32 deteminat ions  a Reactor 
p o d u c t i o n  of silicoa-3Z, which wi 2 1! be investigated 
i n i t i a l l y ,  can occur v i a  three corrpZeteli d i f f e r e n t  
reackioiz paths: ( 2 )  3 0 s i ( r l , y ~ 3 1 S i ( r ? , y i 3 ~ S i ,  (2)  

sil icon-32 can aZso be prepared in large quunt i t ies  v i a  
the -spallation react ion using high-energy (.>loo /&Vl 
pro-torzs and wiZZ be investdgated i n  collaborative 
e f f o r t s  wi th  other AEC Zaboratories as h f g h  currents of 
-t;hese high energy p r o t m s  become avai %ab le  e 

IP In, y 1 32 P (?a, pd 32si, cmd ( 3 )  34Sln, y 1 3 5s In, a I 32s;. 

The long-cooled A l p 0 4  sample r e p o r t e d  on ear l ie r ,  
a t e d  i n  t h e  €-FIR f o r  f o u r  c y c l e s  ( t h e  ea r l i e r  r e f e r e n c e  t o  three-cyc le  
i r r a d i a t i o n  of t h i s  t a r g e t  was i n c o r r e c t ) ,  was opened and t h e  t a r g e t  
r:,aterial was q u a n t i t a t i v e l y  d i s s o l v e d  in 10% ITaQH (which should o f f e r  
a stable riecl i u m  f o r  c a r r i e r - f r e e  3 z S i 0 3 2 -  ion). 
ray  spectr im of t h i s  s o l u t i o n ,  o b t a i n e d  by u s i n p  a &&i) d e t e c t o r  con- 
n e c t e d  t o  a 4096-channel p u l s e  h e i p h t  a n a l y z e r ,  showed cof.alt-613, 
anticony-124, and an t i i~ony-125 as t h e  n a j o r  ganma-enftt iny radiocontami- 
n a n t s  p r e s e n t .  
rad iocontaminants  
of t h e  b a s i c  d i s s o l v e r  s o l u t i o n  could  not  be used t o  de te rmine  the 
phosphorus-32 i n  s e c u l a r  e q u i l i b r i u m  w i t h  t h e  s i l i con-32 ,  In o r d e r  to 
determfne t h e  s i l i c o n - 3 2  produced i n  t h e  t a r g e t ,  known a l ic ruots  of t h e  
b a s i c  d i s s o l v e r  s o l u t i o n  were processed  v i a  t h e  s t r o n g  cat ion-exchange,  
weakly b k s i c  anion-exchange chromatographic  
A double  t r a c e r  t e c h n i q u e  u s i n g  s h o r t - l i v e d  g'Si032- (2 .62  fir) w a s  used 

I A .  F. Rupp, Radioisotope PPograrn (8000) Progress Report f o r  September 1 9 7 2 ,  

' 2 .  C. Brown, AriaZ. Chern, 43, E326 ( 1 9 7 1 ) .  

t h a t  had heen i r r a d i -  

A h i g h - r e s o l u t i o n  gamma- 

nile t o  the p r e s m c e  of aFpreciable amount!; of t h e s e  
d i r ec t  Cerenkov r a d i a t i o n  count inga  of an alfqimt. 

1 rocedure  developed earlier,  

ORt",f--?TI-4002 p .  2. 
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t o  deteriiiine chemical  y i e l d s  o f  t h e  saparatjon p r o c e s s ,  and tlle s i l j r o n - 3 2  
w a s  c a l c u l a t e d  from t h c  in-prowth of $msphorus-32 i n t o  the  f r e s h l y  
s e p a r a t e d  s i l i c a t e  f r a c t i o n  e 
vere fol lowed by Cerenkov r a d i a t i o n  coun t ing  of SI f g h t l  y b a s i c  aqueous 
samples but s m a l l  amounts of c o b a l t  -EO wern d ~ t c c t e d  w h i  c'i rc:;uI t e d  i n  
a 10t~- l e v e l  I 

vas < 1 C L  of t h e  phosohoruq-32 ~ ? c i i " R r  i i i L j 5 - - i u j - .  ac t  ; v i t t i .  

Thc s i l i c o n -  31 and pliosphorus-32 a c t i v i t i e s  

long- I  iiio~' Cercnk0\7 racJi--t!oi, lzc '<nrvund a c t i v i t y  which 

The d a t a  ind i . ca t e  a t o t a l  si l icoi?-32 c o n t e n t  i n  t h i s  f o u r - c y c l e  1;PIT: 
i r r a d i a t e d  A l P O t ,  t a r g e t  of  approx i rmte ly  0.97 i ~ C i  
l a r g e s t  amount of c a r r i e r - f r e e  s i l i c o n - 3 2  produced by Tian t o  d a t e ,  Based 
on t h i s  p r e l i m i n a r y  y i e l d ,  t h e  s i l i con -32  c o n t e n t  of the o t h e r  A l P 0 4  tar-  
g e t  t h a t  had been prepared  a t  t h e  same t i r e  as t h i s  fou r -cyc le  t a r g e t ,  
bu t  which has been i r r a d i a t e d  f o r  a t o t a l  o f  13  c y c l e s  (41,016 Ill'd ove r  
approximate ly  15 months), should be approxi i ra te ly  5 p C i .  Th i s  l a r g e r  
amount w i l l .  be  used f o r  the  i n v e s t i g a t i o n  of t h e  p h y s i c a l  d.ecay p r o p e r t i e s  
of t h i s  poor ly  c h a r a c t e r i z e d  r a d l o n u c l i d e .  

which i s  probably  the 

The d a t a  from t h i s  fou r -cyc le  t a r g e t  have a l s o  y i e l d e d  a p r e l i m i n a r y  es t i -  
mate f o r  t h e  r a t i o  o f  t h e  h a l f - l j f c  of s i l i c o n - 3 2  ( i n  y e a r s )  t o  t h e  ( n , p >  
c r o s s  s e c t i o n  f o r  t h e  32P(a  , p ) 3 2 S i  r e a c t i o n  ( i n  b a r n s )  of approximate ly  
530. If one then uses t h c  e m p i r i c a l  approach of Xoy and I:awtron3 t o  
estlmat c t h e  32P(n ,p )  3 2 S i  c r o s s  sect  i-on as approximate ly  455 mb, then  
a h a l f - l i  rc va lue  of approximate ly  250 y e a r s  i s  ob ta ined  f o r  sFl icon-32 ~ 

i n  Food agreement w i t h  t h e  work of Ilontla and Fu tu re  work will 
emphasize (1) con t inued  chemical  p rocess  development t o  e l i m i n a t e  a l l  
cobal t -60  and antinony-124,125 contaminat ion  of thc f i n a l  p roduct  and 
(2) d i r e c t  measurement of the h a l f - l i f e  of s i l i c o n - 3 2  by mass spectrome- 
t r y  and coun t inp ,  i.e., 3 y  s p e c i f i c  a c t i v i t v .  

Phosphorus-33 (To A .  RutZer) 

l'he purpose of t-his projeck i s  t o  deveZop methods of 
preparing hundred-miZZicurie quant i t ies  of carrier- 
f r e z  phosphorus-33 containing s 5% phosphorus-32. 
The tuo methods f o r  producing phosphorus-33 being 
evaZuated are based on the i rradia t ion  of hiy3LZy 
enriched targets  of sulfur-33 1.92 a t .  %! or 
chZorine-36 (approximateZy 6 3  a t .  %) i n  a f a s 6  
zeutraiz - fZuz. Phosphorus-33 ( 2 5 . 2  days; 0 .  2 4 8 - M ~ V  

b has both a Zonger haZf-Zife and a Zower 
energy - beta than phosphorus-32 (14.3 days,  I .  709-MeV 

uhich makes it advantageous fo r  autorudiography, 
Zonger eco ZogicaZ and agricuZturaZ experiments than 
with phosphorus-32, sy.lzthes?:s of tagged comp Zex 
orgaflophosphorus compounds., and double labeling 
e q e r i m e n t s .  

%ax 

3J. C .  goy and .T. J .  Kawton, 'I'abZe of Estimated Cross Sections f o r  ( n , p d ,  
(n, a ) ,  and (n, 2n) Reactions i n  a Fission Reut-wn Spectrum CRC-1003  
(December 1960> .  
'11. Londa and D .  L a L ,  ifucz. Phpis. sL, 363  ( 1 9 6 4 ) .  
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An 0.80-g K23 ’SOL+ t a r g e t  (>goy:) t ~ a ~  processed  I and t h e  phosphorus-33 
was combined w i t h  material from p rev ious  t a r g e t s  which had had h igh  
phosphorus-32 con ten r  and had been al lowed t o  decay,  The tar-  
g e t  was recovered  wi th  a y i e l d  of 922,  r e e n c a p s u l a t e d ,  and r e i n s e r t e d  
i n  t h e  r e a c t o r .  

A 0.42-g K 3 % l  t a r g e t ,  from which t h e  ch lor ine-36  had been  recovered  by 
t h e  AgCl procedure ,  was processed .  
t i m e  of processing, al though t h e  y i e l d  vas only ha l f  what was expec ted  
by t h e  i r r a d i a t i o n  of  a 0.42-g t a r g e t .  
and passed through a hydrogen form cat ion-exchange column t o  conve r t  to 
E 3 6 C l .  
I n  t h e  HCl s o l u t i o n  
KQM a 

The phosphorus-32 c o n t e n t  w a s  <5% a t  

The t a r g e t  w a s  d i s s o l v e d  i n  water 

I r o n  c a r r i e r  was edded by d i s s o l v i n g  f r e s h l y  p r e c i p i t a t e d  Fe(OM) 3 
and t h e n  r e p r e c i p i t a t i n g  t h e  Fe(OH)3 w i t h  cesim-free 

?otassiurn-43 (2’.  A .  IZutlerJ 

. 

The objec t ives  of  t h i s  pi2ojec-L are t o  prepare 
potassiwn-43 by the 43Ca ( r ~ , p ) ~ ~ K  reacbiorz. using 
i so topica l  Zy enriched “CaO targe ts  m d  t o  es tab- 
Zisjl cooperative programs o i t h  medica% izns t i t u t i o n s  
t o  evaluate it. Podassium-43 i s  po ten t ia l  ly use- 
f u l  f o r  metabolic and CZinical studies of blood 
f low,  r e j ec t ion  G$ transplanted organs, and kidneg 
funct ion.  
gamma-ruys are 0 ,373  and 0 , 6 4 7  MeV* 

TILO h a l f - l i f e  of potassium43 is 22.5 Jir; 

Two ba tches  of gotassium-43 were processed  i n  November and t h r e e  more 
were processed  i n  December. Over 200 m C i  has been d e l i v e r e d  this fiscal 
yea r .  

Platinum-195m (T. A .  Bu-tler) 

The objsc t iues  of  this work are t o  develop methods 
for preparing platinum isotopes su i tab le  f o r  who Ze- 
body scanning i n  bio Zogica 2 am? medica% experiments, 
t;o chaiwcterize the products, and t o  e s tab l i sh  
cooperative prograns w i th  medical research groups 
in teres ted  lin eva2uatin.g their usefu Zness. 

Recent medical research has shown tha t  some platinum 
compourds ac t  as chemica% -therapeutic agents towards 
cer ta in  kinds of tumors. Platinum radioisotopes are 
needed for inves t iga t ion  of the therapeutic mechanism 
invo Zved. PZatinum- 235~~1 ( 4  a 0 d )  has gama emiss iow 
of 99 keV (11%) and 129 keV (2.%%S t ha t  make ii: 
su i tab le  for whole-body scanning. 

Two shipments  of platinum-195m w e r e  made, one t o  Ii ichigan S t a t e  
U n i v e r s i t y  and one t o  U n i v e r s i t y  of Southern C a l i f o r n i a -  
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Test samples of >34Z e n r i c h e d  platinum-194 'Grere i r r a d i a t e d  f o r  1 0  days 
i n  t h e  IIFIK. Ilhereas t h e  p r e s e n t  51% e n r i c h e d  platinum-194 h a s  t e n  t i m e s  
more platinum-197 a c t i v i t y  t h a n  platinum-195m a t  d i s c h a r g e ,  t h e  new 
p r e p a r a t i o n  h a s  less platinum-197 t h a n  platinum-195m a t  d i s c h a r g e ,  t h u s  
o b v i a t i n g  t h e  need f o r  a decay p e r i o d .  The tes t  samples taken  p r i o r  t o  
c-hemical p u r i f i c a t i o n  showed t h e  presence  of cerium, lanthanum, and 
scandium i m p u r i t i e s  i n  t h e  p la t inum t a r g e t  by t h e i r  induced ac t iv i t i e s ,  
TWQ grams of t h e  s t a b l e  t a r g e t  has been chemica l ly  p u r i f i e d  and wi1.l be 
made a v a i l a b l e  f o r  medical  a p p l i c a t i o n s  i n  time €or  t r ia ls  w i t h  human 
s u b j e c t s  t h a t  are schedu1.e.d a t  t h e  U n i v e r s i t y  of Southern C a l i f o r n i a .  

A C C E L E R A T O R - P R O D U C E D  ISOTOPES - 08-01-02 

Cyclo t ron  Products  P i l o t  Product ion  
(P roduc t ion  and Inventory  Accounts)  f L .  0. Love1 

December 1972 ORIJL 86-Inch Cycl-otron r u n s  f o r  ORUL and non-ORNL programs 
a r e  given i n  Table  1. 

Table  1. Cyclo t ron  I r r a d i a t i o n s  and Runs € o r  December 1 9 7 2  

No. of T i m e  T o t a l  Product  
Runs ( h r  :min) Charges 

Cobalt-5 6 
Gallium-67 
Lead -2 0 3 

ORNL P r x r a m s  -.-- 

I 
3 
1 

6 :00 
15  :45 

2 : 4 5  

24 : 30 

$ 703 
1,517 

293 

$ 2,513 

Non-ORNL Programs 

Cobalt-57 2 102 : 30 $15 7 6 4  
.-- 

FISSION PRODUCTS - 08-01 -03 

Cesium-137 P i l o t  Product ion  
(P roduc t ion  and Inven to ry  Accounts)  (I?. W. Seha-i:ch) 

1 .  Process  S t a t u s  

A cesium c a r b o n a t e  p r e p a r a t i o n  c y c l e  which w a s  s t a r t e d  in liovember w a s  
completed,  making a t o t a l  of  approximately 130,000 C i  of i n t e r m e d i a t e  
material a v a i l a b l e  f o r  convers ion  t o  ' C s C 1  p roduct .  Tile 7 C s C l  p rocess-  
i n g  c y c l e  was s t a r t e d ;  however, a suspec ted  water l e a k  i n  a n  underground 
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c e l l  v e n t i l a t i o n  d u c t  d u r i n g  heavy r a i n s  r e s u l t e d  i n  a ShutdoTm of a l l  
o p e r a t i o n s .  
s e c u r e d ,  and a l l  t h e  remaining c a r b o n a t e  was .s tored* 

Three b a t c h e s  of 1 3 7 C s C 1  i n  v a r i o u s  s t a g e s  of complet ion were 

The remaining cesium-137 f e e d  s o l u t i o n  w a s  b rought  i n t o  t h e  c r y s t a l l i z e r  
system, and a p r e l i m i n a r y  water r i n s e  of a l l  cesium-137 s t o r a g e  t a n k s  
w a s  made i n  p r e p a r a t i o n  f o r  t h e  f i n a l  FPDL c leanup.  
cesium-137 p r o c e s s  s t a t u s  i s  shown below: 

The c u r r e n t  

_I I t e m  Cesium-137 (Ci)  

In-process  material 420,000 

Sources  i n  f a b r i c a t i o n  22,800 
Completed s o u r c e s  a w a i t i n g  shipment 182,500 

3 7 C s C 1  p r o d u c t s  301,100 

2, Operati mal  Summary 

I t e m  
I__ 

Dec. 1972 CY 1972 - FY 1973 
LIQ . C i  1Jo 9 C i  ZJO . C f  

_I __ - 
KAPO shipments  r e c e i v e d  0 0 0 0 0 0 
Product  b a t c h e s  prepared  0 0 31 314,000 30 307,OOQ 
Sources  

F a b r i c a t e d  20 25,400 49 81,000 26 25,700 
Shipped 20 25,400 49 31,000 26 25,700 

S p e c i a l  form c a n s  
F a b r i c a t e d  0 0 20 114,400 1 0  500 
Shipped 1 500 9 2,400 4 1,500 

3 ,  Current Orders 

C u r r e n t  o r d e r s  f o r  cesium-137 as s o u r c e s  or b u l k  powder are listed below: 

Customer 
Amount Ls t i m a  t ed 

( C i )  S h i p p i n g  Date 

B r  o okhaven TJa t i o n a l  Lab o r  a t  o r y 203,000 FP 1973  
3 ,  L .  Shepherd A s s o c i a t e s ,  Inc ,  24,754 January  1973 

&4n o r d e r  i s  on hand from Atomic Energy of Canada, Limi ted ,  for 88 kCi o f  
cesium-137 as CsCl powder. 
i n g  release by t h e  customer.  

The powder has been canned and s t o r e d ,  await- 

4 .  Source Fabrication 

F i v e  hundred c u r i e s  of  cesium-137 powder w a s  shipped to 311 Company. The 
cesium-137 s o u r c e s  shown on page 6 were sh ipped  i n  December. 
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Number of T o t a l  
Customer XDE. Sources  Curies-  

Techn ica l  Opera t ions  Customer 6 150 
AECL, Canada Te le the rapy  1 4  25,285 

St ront ium-90 P i  l o t  Product ion  
(P roduc t ion  and Inventory  Accounts 1 (R. W. Sehaichl 

1 .  Process  S t a t u s  

110 st ront ium-90 p r o c e s s i n g  was done. The c u r r e n t  s t ront ium-90 p rocess  
s t a t u s  i s  shown below, 

I t e m  S t ron  t i  urn-9 0 (C i )  

In-p r o  ce s s material  805,900 
Strontium-90 p roduc t s  426,200 
Sources  i n  f a b r i c a t i o n  0 
Returned SNAP sources  446,600 
Completed sources  a w a i t i n g  shipment 221,000 

2 .  Opera t iona l  Summary 
Dec. 1972 CY 1972 FY 1973 

140. c i  -- - I t e m  I_ 110 , ____ C i  -I_- No. c i  
HAP0 shipments  r ece ived  0 0 0 0 0 0  
Product  ba t ches  prepared  0 0 13 510,000 0 0 
Sources  

F a b r i c  a t  ed 0 0 9 581,000 0 0 
Shipped 0 0 5 360,000 0 0 

F a b r i c a t e d  0 0 39 5,600 0 0 
S p e c i a l  form cans  

Shipped 0 0 1 4  900 1 1 0  

3. Current Orders 

The U .  S. Uavy h a s  p l aced  a n  o r d e r  f o r  221,000 C i  o f  s t ron t ium-90  t o  
be sh ipped  i n  FY 1973.  

4 .  U R I P S - 8  Thermal Analysis (R. A .  Robinson) 

A thermal  a n a l y s i s  of t h e  URIPS-8 g e n e r a t o r  u s ing  t h e  HEATING-3 computer 
program5 has  been coiiipleted a The s t e a d y - s t a t e  t empera tu re  p r o f i l e  w a s  
c a l c u l a t e d  u s i n g  t h e  ambient  c o n d i t i o n s  s p e c i f i e d  i n  T i t l e  49,  Code of 

’L?. D .  Turner  and fl. Siman-Tov, HEATIAJG-5 - A n  iBM-360 Heat Conduction 
Proyram, ORflL-TU-3208, 1971. 
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Federal Regulations, paragraph  173 .393(e) ,  
of t h e  g e n e r a t o r  w i t h  t he  s t e a d y - s t a t e  tempera tures  i n d i c a t e d  €or  v a r i o u s  
p o i n t s .  The maximum f u e l  tempera ture  i s  1282°F and t h e  h o t  shoe tempera- 
t u r e  is  approximate ly  529°F. The tempera ture  g r a d i e n t  a l o n g  t h e  t o p  s u r -  
f a c e  is  due t o  t h e  c o o l i n g  f i n s  a t t a c h e d  t o  t h e  g e n e r a t o r .  

P igurn  I i s  a s e c t i o n  view 

To a n a l y z e  a system w i t h  t h e  HEATXNG-3 code,  t h e  system must b e  d i v i d e d  
i n t o  homogeneous s e c t i o n s  having p a r a l l e l  f a c e s .  Each j u n c t i o n  of s e c t i o n  
l i n e s  d e f i n e s  a node of t h e  system. Ueat may f low from a node t o  each  
a d j a c e n t  node a l o n g  p a t h s  which are p a r a l l e l  t o  each a x i s  chosen t o  r e p r e -  
s e n t  t h e  system. The URIPS-8 g e n e r a t o r  is  approxfmated by t h e  system of 
nodes shown i n  Pig. 2 .  

L 

The URIPS-8 g e n e r a t o r  was a l s o  e v a l u a t e d  f o r  i t s  a b i l i t y  t o  w i t h s t a n d  a 
30-min exposure t o  f i r e  as r e q u i r e d  by T i t l e  49,  Code of Federal Regula- 
-t*Lons, paragraph  1 7 3 * 3 9 8 ( ~ ) ( 2 ) ( i i i ) .  The tempera ture  p r o f i l e  c a l c u l a t e d  
i n  t h e  s t e a d y - s t a t e  a n a l y s i s  w a s  used f o r  t h e  i n i t i a l  c o n d i t i o n s  of t h e  
f i r e  s i t u a t i o n .  Had t h e  f i n  geometry been i n c o r p o r a t e d  i n t o  t h e  computer 
model geometry,  t h e  r e s u l t i n g  computer computat ion t i m e  (CPU) f o r  t h e  f i r e  
c o n d i t i o n  would have been i m p r a c t i c a l  (270 min).  T h e r e f o r e ,  f i n  e q u i v a l e n t  
h e a t  t r a n s f e r  c o e f f i c i e n t s  were c a l c u l a t e d  f o r  boundary 1 7  of r e g i o n  44 
( s e e  F i g .  2 )  t o  s i m u l a t e  t h e  h e a t  t r a n s f e r  c h a r a c t e r i s t i c s  of t h e  f i n s .  
P r e l i m i n a r y  c a l c u l a t i o n s  w i t h  t h e  code i n d i c a t e d  t h a t  t h e  f i n s  reached  
t h e i r  m e l t i n g  p o i n t  i n  approximate ly  15 ,in a f t e r  t h e  s t a r t  of t h e  f i r e .  
To s i m u l a t e  m e l t i n g  of t h e  f i n s ,  t h e  c a l c u l a t i o n s  were s topped  a f t e r  15 
min of t h e  f i r e  and t h e  f i n  e q u i v a l e n t  h e a t  t r a n s f e r  c o e f f i c i e n t s  were 
r e p l a c e d  w i t h  c o e f f i c i e n t s  t h a t  r e f l e c t e d  the  boundary c o n d i t i o n s  which 
would ex is t  w i t h o u t  t h e  f i n s .  L a t e n t  heat a f  m e l t i n g  of t h e  f i n s  w a s  
n e g l i g i b l e  and was i g n o r e d ;  i t  was assumed t h a t  t h e  f i n s  main ta ined  t h e i r  
i n i t i a l  gecmetry mt i l  15 min i n t o  t h e  f i r e  a t  which t i m e  sudden m e l t i n g  
occurred .  

The t h e r m o e l e c t r i c  nodule  ( r e g i o n  34) was assumed t o  have a c o n s t a n t  
thermal  c o n d u c t i v i t y  f o r  t h e  e n t i r e  t i m e  of t h e  f i r e .  The c a l c u l a t e d  
t e m p e r a t u r e  of t h e  module a f t e r  t h e  f i r s t  30 min i s  982°F. 
below t h e  m e l t i n g  p o i n t  of bismuth t e l l u r i d e .  Elel t ing o f  t h e  thermo- 
e l ec t r i c  module makes a s i g n i f i c a n t  d i f f e r e n c e  as t o  how f a s t  t h e  f u e l  
c a p s u l e  i s  cooled and how h i g h  t h e  f u e l  c a p s u l e  tempera ture  w i l l  go after 
t h e  30 min of t h e  f i r e .  To i n s u r e  t h a t  t h e  most s e v e r e  case was c o n s i d e r e d ,  
i t  w a s  assumed t h a t  t h e  t h e r m o e l e c t r i c  m d u l e  remained i n t a c t  d u r i n g  t h e  
30 min of t h e  f i r e  ( t h u s  conduct ing  maximum h e a t  i n t o  t h e  system) and a t  
t h e  end of  t h e  30 rnin, m e l t i n g  o c c u r r e d  and a n  a r g o n - f i l l e d  gap w a s  formed 
( t h u s  c r e a t i n g  a g r e a t e r  r e s i s t a n c e  t o  h e a t  f low o u t  of t h e  system d u r i n g  

T h i s  i s  81°F 

c o o i - a o ~ 3 .  

F i g u r e  3 i s  a g r a p h i c a l  p r e s e n t a t i o n  of t h e  tempera tures  of several key 
nodes throughout  t h e  system f o r  t h e  30 rnin of t h e  f i r e  and a 4-hr p e r i o d  
a f t e r w a r d .  Although t h e  f u e l  c a p s u l e  t e m p e r a t u r e s  are s t i l l  i n c r e a s i n g ,  
t h e  i n c r e a s e  is  s m a l l  ( i . e . ,  d u r i n g  t h e  f i n a l  30 m i n  t h e  c a p u s l e  tempera- 
t u r e  i n c r e a s e  w a s  6 ° F ) .  I f  i t  is  assumed t h a t  t h e  c a p s u l e  e x p e r i e n c e s  a 
maximum tempera ture  of 1887"F, t h i s  i s  s t i l l  431'F below t h e  HastelLoy 
C-276 m e l t i n g  range .  
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Short-Lived F i s s i o n  P roduc t s  P i l o t  P roduc t ion  
(P roduc t ion  and I n v e n t o r y  Accounts)  bR. W. Schaichl 

Ihmber of Batches Amount ( C  i ) I s o t o p e  

Iodine-131 
1J i o b  ium-9 5 
Ruthenium-103 
Xenon-133 

$5 9 
9 

41 
1000 

SOURCE DEYELOPI!ENT - 08-01 -04 

Americium-241 I F .  N. Case) 

A c o o p e r a t i v e  e f f o r t  between IDC and t h e  Tuskegee I n s t i t u t e  of Technology 
i n v o l v e s  d e t e r m i n i n g  t h e  photon o u t p u t  of  americium-241 s o u r c e s  which are 
commercial1.y available. I n  p a r t i c u l a r ,  t h e  r a t i o  of  t h e  q u a n t i t y  of t h e  
27-keV and t h e  59-keV photons which emerge from t h e  s o u r c e s  would g i v e  a 
method f o r  t h e  comparison of s o u r c e s .  Two americium-241 photon s o u r c e s  
were examined, one from k n s a n t o  Research Corpora t ion  and t h e  o t h e r  from 
The Radiochemical Centre, Amersham, England. Each s o u r c e  c o n t a i n e d  approxi -  
mate ly  300 mCi of americium-241 and was f a b r i c a t e d  w i t h  t h e  same geometry,  
i . e . ,  1 /2- in .  diam and 1 /2- in .  l e n g t h .  

TIeasurements were made a t  v a r i o u s  d i s t a n c e s  w i t h  a Li -Si  d e t e c t o r  and p u l s e  
h e i g h t  a n a l y z e r  f o r  t h e  two s o u r c e s .  I n  a d d i t i o n  t o  t h e  s t u d i e s  which 
were made on t h e  two commercial s o u r c e s ,  measurements were lrade w i t h  a 
s t a n d a r d  americium-241 s o u r c e  so  t h a t  t h e  photon e n e r g i e s  lot.er t h a n  27 
IceV could  b e  examined. The d a t a  c o n s i s t i n g  of p r i n t o u t  fron? t h e  m u l t i -  
channel  a n a l y z e r  w i l l  be  s e n t  t o  Tuskegee f o r  a n a l y s i s  and i n t e r p r e t a t i o n .  

Rad io i so tope  C h a r a c t e r i z a t i o n ,  Q u a l i t y  
Control  and S t a n d a r d s  (5'. A .  Reynoldsd 

1 .  Rad io i so tope  C h a r a c t e r i z a t i o n  

T h i s  program i s  b a s i c a l l y  a s u p p o r t i v e  one,  supply ing  d a t a  needed f o r  
p r a c t i c a l  purposes  t o  t h o s e  who a n a l y z e  o r  u s e  i s o t o p e s  l o c a l l y  and i n  
o t h e r  i n s t i t u t i o n s .  Val id  and r e a d i l y  u s a b l e  n u c l e a r  d a t a  cont inued  t o  
be a major i t e m  of i n t e r e s t .  fJorking through subcommittee Al7S-16, we 
have c o n t a c t e d  compf lers  of r a d i a t i o n  e n e r g i e s  and i n t e n s i t i e s ,  i n  a d d i -  
t i o n  t o  t h o s e  i n  t h e  U. S. Nuclear  Data Committee and t h e  O f f i c e  of 
S tandard  Reference  Data? Most of t h e  needed d a t a  e x i s t ,  bu t  problems 
p e r s i s t  w i t h  r e s p e c t  t o  p r e p a r a t i o n  i n  a convenient  format  and mechanism 
f o r  r e v i s i o n .  

An i n q u i r y  about  t h e  h a l f - l i f e  of cesium-137 l e d  t o  learning of m a s s -  
s p e c t r o m e t r i c  v a l u e s  of 30.17 and 2 .06  y e a r s  f o r  cesium-137 and cesium-134, 
r e s p e c t i v e l y ,  which are i n  e x c e l l e n t  agreement w i t h  Q W  p u b l i s h e d  v a l u e s .  
I n q u i r i e s  were answered on t h e  s p e c i f i c  gamma a c t i v i t y  of n a t u r a l  uranium 
and t h e  h a l f - l i f e  of curium-248. 
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The Col lege  of American P a t h o l o g t s t s  (CAP) i s  c o n t i n u i n g  i t s  v e r y  u s e f u l  
program o f  in te rcompar isons  of t h e  a s s a y  o f  i n p o r t a n t  r a d i o p h a r m a c e u t i c a l s  
i n  v a r i o u s  l a b o r a t o r i e s .  Local  measurement of an i o d k ~ e - 1 2 5  s t a n d a r d  
prepared f o r  CAP by NBS showed agreement w i t h i n  1.12, wll h s i d e  t h e  
NBS c e r t i f i c a t i o n  of 1 .8Za  Another p r o j e c t ,  i n  which we d i d  n o t  p a r t i c i -  
p a t e ,  involved  medical  l a b o r a t o r i e s  sending medica l  q u a n t i t e s  of chromium-51 
t o  NBS. The NBS v a l u e s  ranged from 60% t o  368% of t h e  v a l u e s  r e p o r t e d  by 
t h e  l a b o r a t o r i e s .  
w i t h  t h e  f i n d i n g  t h a t  our  r o u t i n e  l a b o r a t o r y  v a l u e  w a s  w i t h i n  0.1% of t h e  
NBS c a l i b r a t i o n .  lleasurement of xenon-133 is  d i f f i c u l t  because  of t h e  low 
energy of i t s  gamma r a d i a t l o n  and t h e  h igh  leve ls  of a c t i v i t y  which a r e  
d ispensed .  We have compared a s s a y s  of samples w i t h  one of t h e  major com- 
m e r c i a l  s u p p l i e r s  and observed a p e r s i s t e n t  d i screpancy  of about  13%. An 
NBS measurement of a v e r y  d i l u t e  sample confirmed o u r  a s s a y ,  accord ing  t o  
a v e r b a l  communication. We are c o n t i n u i n g  tests t o  conf i rm o u r  measure- 
ment, s i n c e  NBS p e r s o n n e l  i n d i c a t e  d i f f i c u l t y  i n  measuring xenon-133 a t  
p r a c t i c a l  levels.  We sugges ted  m i c r o c a l o r i m e t r y ,  which NBS has  used f o r  
o t h e r  s t a n d a r d i z a t i o n s .  These are examples of our  u s e  of NBS s t a n d a r d s  
and c a l i b r a t i o n  services, and we c o n t i n u e  t o  advoca te  nation-wide u s e  of 
NBS e x p e r t i s e .  

An O’RPL phosphorus-32 p r e p a r a t i o n  was c a l i b r a t e d  by NBS, 

The r e c e n t  meet ing of ANS-16 w a s  a t t e n d e d  by s i x  of f o u r t e e n  members and 
seven r e p r e s e n t a t i v e s  o f  o the r  groups.  Among i t e m s  d i s c u s s e d  were sub- 
committee scopes  l i a i s o n  w i t h  o t h e r  s t a n d a r d s  o r g a n i z a t i o n s ,  t e c h n i c a l  
s e s s i o n s  f o r  f u t u r e  n a t i o n a l  ANS meet ings ,  long-term gamma dos imet ry ,  
l a rge-source  measurements, xenon-133 a s s a y ,  and n u c l e a r  d a t a  needs.  
Some l i a i s o n  r e p r e s e n t a t i v e s  have been a p p o i n t e d ,  and c e r t a i n  tasks have 
been a s s i g n e d .  We w e r e  asked by ANSI t o  nominate a r e p r e s e n t a t i v e  t o  
a t t e n d  a meet ing of an  IS0  subcommittee i n  Warsaw, b u t  none of t h e  
q u a l i f i e d  people  we sugges ted  were ab le  t o  a t t e n d .  

W e  have reviewed t h e  NRC r e p o r t ,  Users’ Guides fo r  Radioact iv i ty  Standards,  
b e i n g  r e v i s e d  by t h e  subcommittees on rad iochemis t ry  and s t a n d a r d s .  
i n t r o d u c t i o n  was prepared  h e r e  l a s t  y e a r .  

The 

RAD 10 I SOTOPE SALES 

ITE I ‘S  OF INTEREST 

Orders  were r e c e i v e d  from f k a s u r e x  Corpora t ion  f o r  1085-1 C i  of e n r i c h e d  
krypton-85 and from Donald 14. Douglas L a b o r a t o r i e s  f o r  200 kCi  of 
promethium-147. Requests  f o r  q u o t a t i o n s  w e r e  r e c e i v e d  from I n s t i t u t e  of 
Nuclear  Research,  Poland,  f o r  a s o u r c e  c o n t a i n i n g  %75 kCi o f  st ront ium-90;  
from Ohmart of Canada, Limi ted ,  f o r  105 s o u r c e s  containing-:-200 C i  of 
cesium-137; and from Saunders-Roe Developments, T,imited, England, f o r  
100 kCi of t r i t i u m  gas .  
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Shipments made d u r i n g  t h e  month t h a t  may be of i n t e r e s t  are 1.i:sted below: 

1 S 0 t o p e  A m  un t - C us  tome r .- 
Large Quantities 

EJew England Nuclear Corporatfon T r i t i U l D  7,000 Ci. 
General E l e c t r i c  Company Xenon- 1 3 3 19  Gi 

25,525 C i  A t o m i c  Energy of Canada, Limited Ces i m - 1 3 7  
I i innesota  Mining & Manufactur ing Company Cesium-137 500 C i  
Eteeasurex CorporaLion Kryp ton-85 e n r i c h e d  262.95 @ L  
h d u s  t r i a l  Uucleonics  Corpora t ion  Krypton-85, normal 200 Ci 

-I Withdrawn _. Items 

h t e r n a t i o n a l  Copper Research A s s o c i a t e s  C o p p e r 4 7  
&YO C l i n i c  Copper-67 
University of P i t t s b u r g h  Iodine-131 
Cleveland Met ropo l i t an  General  E o s p i t a l  Iodine-131 
Pacific 2Jorthwesr Labora tory  Iodine-131 
U n i v e r s i t y  of Roches te r  Iodine-131 

I t e m s  Used Ln Coopera t ive  Programs 

U n i v e r s i t y  o f  Southern C a l i f o r n i a  Platinum-195111 
University of Delh i  Tellurium-12 7 
Oak Ridge Assoc ia t ed  U n i v e r s i t i e s  Gallium-67 

1 lot 
2 lots 

5 0  m C i  
50 m C i  
10 m C i  
100 m C i  

Unusual I t e m s  

U n i v e r s i t y  of C a l i f o r n i a ,  San F ranc i sco  Iron--55 Vi0  m S i z  

h i r c o  I n d u s t r i a l  Gases F i s s i o n  p roduc t  xenon 1,065 liGers 
Kevex Corpora t ion  Cadmium-3-09 240 mc L 

P a c i f i c  f lor thwest  Labora tory  F i s s i o n  p r o d u c t  xenon 4 5 , P  ki”-eaps 

On loan .  a 

Radio i so tope  sales proceeds  and shipments  f o r  t h e  f i r s t  f i v e  months of 
FP 1972 and PY 1973  are given in Tabhe 2 ,  

Table  2 ,  Radio iso tope  Sales and Shipments 
__D P _L.--.-__I---I__- 

I t e m  7-1-71 t h r u  7-1-72 t h r ~  
11-30-71 11-30-72 

Inven to ry  i t e m s  
Tfajor p roduc t s  
Rad i o  i s o t o p e  services 
96-Inrh Cyclo t ron  i r r a d i a t i o n s  
? i i sceZlaaeous  processed material 
Packing and s h i p p i n g  

Tota l  

1Jum.be r of S htpmen t. s 

$148,101 $146,057 
24,247 2 3 , 6 3 3  

125,449 60,452 
58,514 37,739 
30 3 281. 23,1313 

I_ 3 0 a  27,955 
$417,297 $319,094 

1,081 87 1 
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AD!! I N I SI RAT I v E*\. 

V i s i t o r s  t o  t h e  I D C  are g iven  i n  Table  3. 

Table  3. V i s i t o r s  t o  I D C  

V i s i t o r  A f f i l i a t i o n  Purpose of V i s i t  

D .  E .  Duane, W. R. James, US Army Corps of T r a i n i n g  program f o r  
Char les  Judge,  Nate Lang, Engineers ,  RIST 
Ed I h a i o l a t e s i  John Washington D .C . 
Bowland, and John S c o t t  

Henry Hubble General  E lec t r ic  Discuss c y c l o t r o n  
Company o p e r a t i o n s  

PU BL I CAT IO!.IS 

REPORTS 

Eugene Lamb, Isotopic Power Fuels MonthZy Status Report f o r  f?Jouember 1 9 7 2 ,  
ORTJL-TlI-4061, Oak Ridge ZJational Labora tory .  

A.  F. Rupp 
OR.~L-~lf-4067, Oak Ridge N a t i o n a l  Labora tory .  

A .  N. d e  Gaston,  Removal of Sta t ic  Elec tr ic i ty  from Aircra f t  J e t  FuaZ b y  
Imad ia t ion ,  MDC44192, Douglas A i r c r a f t  Company, McDonnell Douglas 
Corpora t ion ,  September 1972  ( c o o p e r a t i v e  program u s i n g  O W L  I D C  
s t ront ium-90 s o u r c e s ) .  

Radioisotope Program (8000)  Frogress Report f o r  Iovember 1972 

Marvin Ben H e r t z ,  Dosimetric and F l o w  A n g i y s i s  of a 100-Ci Strontium-90 
Blood Irradiator ,  D o c t o r a l  T h e s i s ,  V a n d e r b i l t  U n i v e r s i t y .  
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INTERNAL DISTRIBUTION 

1. 
2 .  
3 ,  
4 .  

5-7. 
8 .  
9. 

1.0 
11. 
12. 
1 3 ,  
1 4 .  
15 
1 6 .  
17. 
18. 
19 1) 
20. 
2 1  .I 
22 e 

50 * 
51" 
52. 

57. 
58. 
59 
60 a 

61. 
62 * 
63  * 
6 4 .  
6 5 .  
6 4  1 
67. 
68 .  
69 s 

70-72 n 

73. 
74  c 

7 5  % 

46 
77 .  
78 0 

7 9  .) 
80 4 

53-56 

M. A. Baker 
P .  S.  Baker 
E. E .  Beauchamp 
G. E. Boyd 
T.  A .  B u t l e r  
F. N .  Case 
W. R.  Gasto 
J, A .  Cox 
F. L .  C u l l e r  

J. €1. Gi l l e t t e  
H. R .  Gwinn 
R. F. Hibbs 
K. E .  Jamison 
Lynda Kern 
E .  H. Kobisk 
E .  Lamb 
L .  0 .  Love 
W. S. Lyon 
R. E. McHenry 

w. c ,  navis 

23 .  
24 .  
25. 
26. 

27-28. 
29.  
30.  
31. 
32 * 
33.  

3 4 - 3 5 .  
36.  
37.  
38 .  
39 .  
40 .  

41-42. 
43 .  

44-48. 
4 9 .  

H. H. Nichol  
J. J. P i n a j i a n  
M. E. Ramsey 
S. A .  Reynolds 
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