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KADIOISOTOPE DEPARTMENT PROGRESS REPORT 
FOR DECEMBER 1980 -- 

E. Lamb 

I n f o r m a t i o n  i s  r e p o r t e d  on new p r o d u c t i o n  
i n v e n t o r y  s t a t u s ,  o p e r a t i o n a l  problems, and 
r a d i o i s o t o p e  sales. 

RADIOISOTOPE PRODUCTION AND MATERIALS 

Reac tor  P r o d u c t s  P r o d u c t i o n  (J. H. Moore) 

Processed U n i t s  
R a d i o i s o t o p e  Amount (mci) 

Calcium-47 18.5 

Iridium-192 P r o d u c t i o n  (J. H. Moore) 

Twelve ORNL HFIR u n i t s  (RBI c o n t a i n i n g  98,800 c i  of 1921, a t  HFIR 

d i s c h a r g e  d a t e  were processed d u r i n g  t h e  month of December 1980. 

Twenty-€our shipments  c o n t a i n i n g  163,400 C i  of lg21r w e r e  made d u r i n g  

t h i s  p e r i o d .  

Cyclo t ron  S e r v i c e  I r r a d i a t i o n s  (M. K. Skidmore) 

During December 1980 t h e  ORNL 86-Inch Cyclo t ron  o p e r a t e d  10:30 h r  

f o r  ORNL and Oak Ridge DOE programs € o r  t o t a l  c h a r g e s  of $1,668. For t h e  

same p e r i o d ,  o p e r a t i o n s  w e r e  performed f o r  non-ORNL programs € o r  

268:15 h r  f o r  t o t a l  c h a r g e s  of $46,977. A t a r g e t  from c y c l o t r o n  i n v e n t o r y  

w a s  s o l d  f o r  $2,454.  

O p e r a t i o n s  € o r  December were i n t e r r u p t e d  December 11-18 f o r  r e p a i r  of 

cracks i n  t h e  d e e s  and l i n e r .  

Cesium-137 P r o d u c t i o n  (J. H. Moore - F. V. Wil l iams)  

The " C s C l  p roduct  i n v e n t o r y  fo l lows .  
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Product  Inven to ry  

(Decay c a l c u l a t e d  through October  1, 1980) 

Inven to ry  ........... Material ~ 

Cesium-1 3 7 c h l o r i d e  powder 

Total- I i iventory Material 

Non-Inventory Material 

Cesium-137 p o l l u c i t e  
S p e c i a l  form cans  
Material r e t u r n e d  o r  s t o r e d  f o r  customer 

J .  I,. Shepherd (powder and s o u r c e s )  
Gulf Nuclear  
Pue r to  Rico Soiirces 
Lo ckheed 
AECL powder 
Radia t io i i  Resources  
Gamma I n d u s t r i e s  
Minn. Mining and Mfg. Co. 
Isomndix (completed s o u r c e s )  

__I 

T o t a l  Non-Inventory Material 

TOTAL INVENTORY AND NON-INVENTORY MATERIAL 

Sources  
Fabr i ca t ed  
Shipped 

8,290 

8,290 

14,500 
23,700 

53 ,950  
1,000 
7 , 4 0 0  

18,300 
4 9 , 1 0 0  
12,1.00 

7,800 
6 , 7 0 0  

34 ,200  

228,750 

237 ,040  

F a b r i c a t i o n  Summary 

Dee. 1 9 8 0  CY 1980 FY 1981 
No. C i  N o .  C i  N o .  C i  - ___- __ 

0 0 116 1 4 0 , 2 0 0  0 0 
2 1 3 , 2 5 0  5 1  102,750 2 13,250 

S p e c i a l  Form Powder Cans 
Fabr i ca t ed  0 0 31 62,500 0 0 
Shipped 1 1 0  7 1 ,570  3 1 , 1 0 0  

Strontium-90 .- .-. .-. Produc t ion  ._ ( K .  W. Scha ich)  

There w a s  no a c t i v i t y  t h i s  pe r iod .  
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Prod tic t Inven to ry  

(Decay c a l c u l a t e d  through October 1, 1 9 8 0 )  

Inven to ry  Material 

Stock  powder cans  
S tock  s o l u t i o n  

T o t a l  Inven to ry  Material 

Non-Inventory Material 

90Sr T i t a n a t e  
9 0 S r  F l u o r i d e  
New England Nuclear  Corpora t ion  
Ca lo r ime te r  S tanda rds  
Weather Bureau Source 
SNAP-7B 
SNAP- 7 C 
SNAP- 7 D 
SNAP material purchase  
Georgia  I n s t .  o f  Technology 

T o t a l  Non-Inventory Material 

TOTAL INVENTORY AND NON-INVENTORY MATERIAL 

Sources  
F a b r i c a t e d  
Shipped 

F a b r i c a t i o n  - Summary 

Amount (Ci) 

2 , 7 1 5  
1 6 0  

2 ,875  

13 , 370 
4 , 4 9 0  

130 
3 , 6 9 0  

10 , 500 
144,900 

2 2 , 7 7 0  
1 3 2 , 2 4 0  
120,100 

7 5  

4 5 2 , 2 6 5  

455 ,140  

Dec. 1980  CY 1980 FY 1981 
N o .  C i  No. C i  No. C i  __ ___ -____ 

0 0 8 388 ,000  0 0 
0 0 8 388,000 0 0 

S p e c i a l  Form Cans 
F a b r i c a t e d  0 0 1 5  4 0 0  0 0 
Shipped 0 0 1 70 1 25 

Shor t - l i ved  F i s s i o n  P roduc t ion  (H.  Ba i l ey )  

The Short-Lived F i s s i o n  Product  p rocess  equipment. w a s  p laced  i n  a 

s tandby c o n d i t i o n .  The nex t  p rocess  c y c l e  i s  scheduled f o r  .January 1981. 

c 
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Krypton Enrichment ~. F a c i l i t y  ___ (J. R. DeVore) 

The krypton-8.5 thermal  d i f f u s i o n  columns remained s h u t  down d u r i n g  

t h e  r e p o r t i n g  p e r i o d .  One hundred c u r i e s  of 12.1.2% e n r i c h e d  krypton  w a s  

shipped to customers .  

T r i t i u m  Opera t ions  ( H .  B a i l e y )  

I n s t a l l a t i o n  of t h e  new t r i t i u m  p r o c e s s  system h a s  been de layed  due 

to  t h e  l a t e  d e l i v e r y  of s p e c i a l  vacuum pumps. 

Eleven gas c y l i n d e r s  and 14  n o n r e t u r n a b l e  c o n t a i n e r s  were loaded 

w i t h  52,800 C i  of t r i t l u m  Lor shipment t o  customers .  

An a d d i t i o n a l  82 Pyrex g l a s s  t u b e s  were loaded w i t h  2,300 C i  of 

t r i t i u m  f o r  t h e  Terrestr ia l  Radio iso tope  Devdopment Program. 

____I_ Krypton-85 Opera t ions  ... .-. ._ (H .  Ba i ley)  

Twenty-two g a s  c y l i n d e r s  w e r e  loaded w i t h  680 C i  of normal and 

e n r i c h e d  85Kr f o r  shipment t o  customers.  

p roduct  i n v e n t o r y  f o l l o w s :  

T h e  8 5 K r  (normal and e n r i c h e d )  

Product  Inventory  

(Decay c a l c u l a t e d  through November 30, 1980) 

Inventorv  Material 

Normal krypton-85 (<4.5%) 

T o t a l  Lnventory Material 

No n- Inv  en t o r  y M a  t e r ia 1 

Enriched krypton-8.5 ( thermal  d i f f u s i o n  columns) 
Krypton-8S L i g h t  Source Development 

._.I. 

To t a l  Non- Inven t o r y  Material 

Amount (Ci)  

2,430 

2,430 

1,700 
735 

2,435 

TOTAL INVENTORY AND NON- INVENTORY MA'CERIAL 4,865 
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Packing and Shipping (R. D .  Johns ton)  

One hundred f i f  ty-one packages w e r e  p rocessed  and shipped d u r i n g  t h e  

r e p o r t i n g  p e r i o d .  The t o t a l  weight  shipped w a s  95 ,781  kg. 

R a d i o a c t i v e  R a d i o a c t i v e  R a d i o a c t i v e  Empty 
S o l i d  Shipments G a s  Shipments Liquid Shipments C o n t a i n e r s  T o t a l  

7 9  46 26 0 151 

Alpha Handling F a c i l i t y  (R. I). Johns ton)  

Two packages of a l p h a  material  w e r e  p repared  f o r  shipment t h i s  month. 

The q u a n t i t y  sh ipped  w a s  50 g of 2 4 1 ~ .  

ISOTOPE TECHNOLOGY 

F. N.  Case 

Radio iso tope  Technology 

Gadolinium-153 p r o d u c t i o n  i n  December y i e l d e d  1.5 C i .  An o r d e r  back- 

l o g  f o r  5 C i  now ex is t s ,  and w e  are informed t h a t  a new manuEacturer of 

a bone d e n s i t y  s c a n n e r  and whole body s c a n n e r  t h a t  w i l l  u s e  ls3Gd s o u r c e s  

h a s  p l a n s  t o  make some 30 of t h e s e  u n i t s  p e r  y e a r .  A t  o u r  c u r r e n t  ra te  

of p r o d u c t i o n  o€ 153Gd, such  a marke t ing  e f f o r t  by t h e  manufac turer  w i l l  

b e  d i f f i c u l t  t o  s a t i s f y .  F u r t h e r  R&D e f f o r t s  i n  t h e  p r o d u c t i o n  of 153Gd 

seem t o  b e  j u s t i f i e d ,  e s p e c i a l l y  s i n c e  t h e  r a d i o n u c l i d e  is unique because 

of i t s  approximate ly  100 K e V  gamma r a y  which i s  i d e a l  f o r  e v a l u a t i o n  of 

d e n s i t y  changes i n  body t i s s u e .  

One method t h a t  i s  promising f o r  t h e  s e p a r a t i o n  of gadol inium from 

europium t a r g e t s  i s  by h i g h  tempera ture  d i s t i l l a t i o n  o f  thorium-reduced 

europium. T h i s  method w a s  demonstrated s e v e r a l  y e a r s  ago t o  p r e p a r e  

europium t a r g e t s .  I f  t h e  equipment can  b e  s i m p l i f i e d  f o r  recovery  of 

t h e  gadol inium, i t  may b e  p o s s i b l e  t o  e l i m i n a t e  t h e  t e d i o u s  e x t r a c t i o n  

p r o c e s s  now used. 
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Ytterbium-169 s o u r c e s  c o n t i n u e  t o  be r e q u i r e d  f o r  p r e c i s i o n  rad iog-  

raphy. The iiiajor u s e r  o f  t h e s e  s o u r c e s ,  Rabcock & Wilcox, r e t u r n e d  a 

camera c o n t a i n i n g  a new s o u r c e  because of an  al ignment  problem i n  t h e  

s o u r c e  h o l d e r .  On examinat ion i t  w a s  found t h a t  the rod o n t o  which w e  

a t t a c h  t h e  s o u r c e  w a s  b e n t .  A n e w  h o l d e r  w a s  o b t a i n e d  from Technica l  

Opera t ions  who manufactured t h e  camera, and t h e  y t t e r b i u m  s o u r c e  w a s  

t r a n s f e r r e d .  

Runway marker s i g n s  f o r  t h e  A i r  Force and Navy, u s i n g  t r i t i .um,  are 

unde r  t e s t  f o r  p h y s i c a l  p r o p e r t i e s  under stress c o n d i t i o n s .  Approximately 

200 i n d i v i d u a l  t u b e s  have been loaded w i t h  phosphor.  A f t e r  f i l l i n g  w:i.th 

t r i t i u m ,  t h e s e  t u b e s  w i l l  be  assembled i n t o  a demonst ra t ion  u n i t  f o r  

eval-uat ion a t  Tyndal l  A i r  Force Base la te  i n  .January 1981. 

Selenium-75 product ion  f o r  Mal l inckrodt  w i l l  be cont inued  i n t o  1981. 

Some R&D e f f o r t  i s  r e q u i r e d  t o  de te rmine  the. low y i e l d  o b t a i n e d  on t h e  

l a s t  run i n  w h i c h  the i r r a d i a t i o n  time w a s  c a l c u l a t e d  t o  be optimum. 

Rurnup c r o s s - s e c t i o n  v a l u e s  may be i n  e r r o r .  P r o c e s s  equipment meeds t o  

b e  opt imized .  

S p e c i a l  sampl-es of 238Pu w e r e  p repared  f o r  i n h a l a t i o n  s t u d i e s  by the  

Heal th  and SafeLy Research D i v i s i o n ,  The program w i l l  extend i n t o  1981 

t o  de te rmine  t h e  observed d i f f e r e n c e  i n  lung  c l e a r a n c e  of plutonium a s  

rei-ated t o  t h e  d i f f e r e n t  i s o t o p e s .  

A meeting w a s  h e l d  w i t h  LASL and TWSO p e r s o n n e l  t o  d i s c u s s  i n s t r u -  

menta t ion  s u p p v r t  f o r  scanning TKU waste s t o r e d  i n  d r u m s .  The e f f o r t  

w i l l  p r o v i d e  a b e t t e r  knowledge of t h e  ORNL TRU w a s t e  i n v e n t o r y  and 

i d e n t i t y  of TRU isot.opes p r e s e n t .  

IlFLK t a r g e t  l o a d i n g  and t e s t i n g  f o r  1921r, s e r v i c e  i r r a d i a t i o n s ,  and 

f o r  processed r a d i o i s o t o p e s  cont inued  a t  a normal ra te  d u r i n g  December. 

S t a b l e  i s o t o p e  packing and s h i p p i n g  i s  c u r r e n t .  
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ISOTOPE SALES 

J. E .  Ra t l edge  

S i g n i E i c a n t  sales of r a d i o i s o t o p e s ,  non-EM s t a b l e  i s o t o p e s ,  and heavy 

e lements  made t h i s  month are shown i n  Table  1. 

Tab le  1. Rad io i so tope  and non-EM s t a b l e  i s o t o p e s  s e l e c t e d  d a t a  

Cus tomer I s o t o p e  Q u a n t i t y  
- ._ 

__- 

Large  Q u a n t i t i e s  

C e n t r a l  Bureau f o r  Nuclear  Americium-243 200 tng 

Gulf Nuc lea r ,  Inco rpora t ed  Cesium-137 56 ,044  C i  

Measurements, Belgium 

Nuclepore Corpora t ion  Uranium-235 150 g 

Nuclear  Material C o n t r o l  Cen te r ,  Plutonium-242 I g  
f o r  Japan  

Withdrawn I t e m s  

N e w  England Nuclear  Gallium-67 192  Ci 

Techn ica l  O p e r a t i o n s ,  I n c .  Y t terbium-169 5 C i  

Sales of a l l  i s o t o p e s  and s e r v i c e s  i n  December t o t a l e d  $711,828, 

d i s t r i b u t e d  as follows: 

No. of 
Revenue Shipments 

Rad io i so topes  $382,487 130 
Non-EM S t a b l e  I so topes  5,002 9 

Heavy Elements 198,878 - 1 9  
EM S t a b l e  I s o t o p e s  1 2 5 , 4 6 1  139 

T o t a l  I s o t o p e s  & S e r v i c e s  $711,828 297 
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A comparison of FY 1981 sales t o  d a t e  w i t h  a comparable per iod  i n  

FY 1980 i s  g i v e n  i n  Table  2. 

Table  2. I s o t o p e  Sales summary 

Revenue Revenue N e t  
I t ciii 10/1/79 - 12/31/79 10/1./80 - 12/31/80 D i f f e r e n c e  

... .._. ___c_.__II___ .I.I. 

Rad i o  i s  o t o  p e s 

T r i t i u m  $ 172,535 
Other Inventory  I t e m s  2,449 
Krypton 59,394 
I r i d  i u m -  1.9 2 424,954 
Carbon- 14 0 
Cobalt-60 0 
Other  Major Products  71,950 
Mix. Processed Materials 1,491 

___._._.- ~- 

Cyclo tron  I r r a d i a t i o n s  
Handling Charge 
Other Services 

Total. 

Non- EM- S t a b  1 e I so t o  pes 

Boron-10 and -11 
Lithium-6 and -7 
Other  Products  
Se r v i c c  

l___l.. 

'Total 

EM S t a b l e  IsotoDes 

Prod u c  t s 
Services 

To tal. 

Heavv Elements and OSM 

Americium-241 
Uranium- 23 4 
Nep tuniwn- 2 3 7 
Other P r o d u c t s  
S e r v i c e s  

To tal 

Grand Tota l  

127,863 
42,950 
88,087 

$ 991,673 

$ 180 
1.8,815 

0 
4,350 

$ 23,345 
_-.._____ 

$ 318,865 
58,825 -._- 

$ 377,690 

$ 101,866 
33,345 
1,843 

89,590 
38,940 .- 

$ 265,584 

$1,658,292 

$ 160,004 
7,622 

89,466 
345,061. 

9,290 
0 

57,456 
21,941 

182,940 
46,880 

183,865 ..- 

$1,104,525 

$ 231 
4,928 

0 
6,050 

$ 11,209 

$ 333,116 
...... 37,864 

$ 370,980 

$ 447,163 
5,161 

15,470 
138,293 

- 96,325 

$ 702,412 

$2,189,126 

$(12,531) 
5,173 

30,072 
(79,893) 
9,290 

0 
(14,494) 
20,450 
55,077 
3,930 

95,778 

$112,852 

$ 51 
(13,887) 

0 
1,700 ... 

$ (12,136) 

$ 14,251 
I__...__ (20,961) 

$ (6,710) 

$345,297 
(28,184) 
13,627 
48,703 
57,385 

$436,828 

$530,834 
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PUBLICATIONS 

Reports 

E. Lamb, Radioisotope Department Progress Report for November 1980, 
ORNL/TM-7676 (January 1981). 

-__ 
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