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RAD1 OISOTOPE D I  STR I BUT1 ON PROGRAM 
PROGRESS REPORT FOR DECEMBER 1977 

In fo rma t ion  is  r e p o r t e d  on new p roduc t ion ,  
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 

REACTOR-PRODUCED RADIOISOTOPES 

Reactor Products Produc t ion  (R .  W. Schaieh) 
(Produc t ion  and I n v e n t o r y  Accounts ) 

Processed  U n i t s  
Rad io i so tope  Amount (mCi> 

Calcium-47 23 

I r id ium-192 Produc t ion  (R.  W. Sehaich) 

The f i r s t  p r o d u c t i o n  g r a d e  lg21r w a s  d i s c h a r g e d  from t h e  H F I R  on November 23, 
1977, A t o t a l  of  s even  customer i r r a d i a t i o n  u n i t s  w e r e  p rocessed ,  monitored 
and sh ipped .  The u n i t s  y i e l d e d  28,730 c u r i e s  as of  November 23, 1977 ,  w i t h  a 
maximum of  540 c u r i e s  p e r  gram f o r  t h i n  wafers. P e l l e t s  (1/16--in. by 
1/32-in.)  averaged  280 c u r i e s  p e r  gram. 
i r r a d i a t i o n  u n i t s  c o n t a i n i n g  21,300 c u r i e s  of  lg21r w e r e  p rocessed ,  monitored 
and sh ipped .  
n /cm2=sec)  and con ta ined  t h i n  w a f e r s  of  i r i d i u m  m e t a l  and averaged  520 c u r i e s  
of Ig21r  p e r  gram of material. T h i s  y i e l d  i s  lower t h a n  expec ted  f o r  two- 
t h i r d s  c y c l e  i n  t h e  HFIR due  t o  lower s p e c i f i c  a c t i v i t y  on b o t h  ends  o f  t h e  
i r r a d i a t i o n  u n i t .  P r e l i m i n a r y  d a t a  on  t h e  RB material i r r a d i a t e d  one f u l l  
cycle and d i scha rged  d u r i n g  t h e  HFIR shutdown of December 16 ,  1977  i n d i c a t e s  
700 c u r i e s  of  lg21r p e r  gram o f  i r i d i u m  m e t a l  a t  d i s c h a r g e .  
l oaded  i n  t h e  c e n t r a l  p o r t i o n  of t h e  i r r a d i a t i o n  t u b e  and t h e  s p e c i f i c  a c t i v i t y  
was more uniform.  Complete d a t a  on t h e s e  u n i t s  w i l l  be  r e p o r t e d  nex t  month. 

An a d d i t i o n a l  f i v e  ORNL RB-type 

These u n i t s  were i r r a d i a t e d  i n  t h e  KB p o s i t i o n s  (1 x 1015 

These u n i t s  were 

T h e  lg21r wafer  mon i to r ing  i n s t r u m e n t  w a s  c a l i b r a t e d  u s i n g  GE p r e - c a l i b r a t e d  
wafe r s .  It w a s  found n e c e s s a r y  t o  r echeck  t h e  GE-supplied w a f e r s  by  i n - a i r  
i o n i z a t i o n  chamber measurements.  The c u r i e  c o n t e n t s  o f  a d d i t i o n a l  w a f e r s  
w e r e  also determined  by t h e s e  i o n i z a t i o n  chamber measurements t o  p r o v i d e  
s u f f i c i e n t  p o i n t s  on t h e  c a l i b r a t i o n  cu rve  of t h e  mon i to r ing  in s t rumen t .  

A p r i c e  o f  $1.50 p e r  c u r i e  of lg21r based on c u r i e  c o n t e n t  t e n  days  a f t e r  
s h i p p i n g  d a t e  w a s  recommended by ORNL arid approved by DOE/ORO. Shipments t o  
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customers  w e r e  i n i t i a t e d  t h e  f i r s t  week of December i n  customer-furnished 
c a s k s ,  most of  which were l e a s e d  from (:E. Three ORNL c a s k s  were upgraded 
by f a b r i c a t i n g  and i n s t a l l i n g  a t u n g s t e n  i n s e r t  t o  p rov ide  s u f f i c i e n t  
s h i e l d i n g  f o r  4300-curie shipments  of I q 2 1 r .  
modif ied i n  t h i s  manner d u r i n g  t h e  n e x t  two months. 

A d d i t i o n a l  ORNL c a s k s  w i l . 1  be 

The p r o d u c t i o n  d a t a  o b t a i n e d  so f a r  i n d i c a t e  t h a t  two HFIR c y c l e s  a re  optima!. 
f o r  GETR-type c a p s u l e s  i r r a d i a t e d  i n  VXF p o s i t i o n s  and one H F I R  c y c l e  i n  t h e  
RB p o s i t i o n s .  
from RH-type c a p s u l e s  i s  v e r y  good. 
t o  be i n  t h e  t h i c k e r  p e l l e t s  (1/16-in.  by 1 /32 - in . ) ,  i n  which 1:he s p e c i f i c  
a c t i v i t y  of  ~ ~ 3 0 0  C i / g  o b t a i n e d  a f t e r  t:wo c y c l e s  i s  1.ower than  t:hat provided 
by GE. Th i s  e f f e c t  may be  due t o  t h e  lower epi t l iermal- to- thermal  f l u x  r a t i o  
i n  t h e  HFIR compared t o  t h e  GETK. 

Customer accep tance  of  t h e  h i g h e r  s p e c i f i c  a c t i v i t y  material 
The o n l y  p r o d u c t i o n  ra te  probl.em a p p e a r s  

A d d i t i o n a l  GETR-type c a p s u l e s  w e r e  acqu i  rtJd from GE-Vallecitos t o  be irra- 
d i a t e d  on custoiner’s  demand. A b a t c h  of  5000 i r i d i u m  w a f e r s ,  0.107-in. by 
O.Oll-in., w a s  f a b r i c a t e d  by ORNL f o r  u se  i n  f u t u r e  K H  c a p s u l e  i r r a d i a t i o n s .  

Other G E T R  Products and Services (E. ~ m b )  

A Japanese  company r e q u e s t e d  a q u o t a t i o n  on 35 Cilweek of neutron-produced 
99M0. C a l c u l a t i o n s  i n d i c a t e d  t h a t  39 C i / g  of  molybdenum could be produced 
d u r i n g  a 7-day i r r a d i a t i o n  i n  t h e  HFIR h y d r a u l i c  tube.  A n  e x p e r i m e n t a l  
i r r a d i a t i o n  of molybdenum meLal s a m p l e s  r e s u l t e d  i n  18 C i l g  a f t e r  t h r e e  days 
and 25 C i / g  a f t e r  s even  days.  These d a t a  prove t h a t  sho r t - t e rm i r r a d i a t i o n s  
t o  p r o v i d e  good s p e c i f i c  a c t i v i t y  and s u f f i c i e n t  q u a n t i t i e s  o f  q 9 ~ i 0  are 
f e , i s i b l e  i n  t h e  HFIR h y d r a u l i c  tube.  A q u o t a t i o n  w a s  made b u t  no r e p l y  h a s  
been r e c e i v e d  

I n q u i r i e s  have been r e c e i v e d  from New England Nuclear and hmersharn-Searle 
r e g a r d i n g  the a v a i l a b i l i t y  of 6 3 N i  from ORNL. They have been r e f e r r e d  t o  
GE-Vallecitos on t h e  b a s i s  of  a n  avowed i n v e n t o r y  of  3 N i  s u f f i c i e n t  t o  l a s t  
th rough  J u l y  1978. We w i l l ,  however need t o  beg in  the i r r a d i a t i - o n  of 
e n r i c h e d  6 2 N i  t a r g e t s  by Februa ry  1978 i f  NRC c o n t i n u e s  t o  wi thho ld  a p p r o v a l  
f o r  t h e  GETR s t a r t u p .  About n i n e  months would be  r e q u i r e d  t o  produce 
1 2  C i / g  6 3 N i  i n  a n  KB p o s i t i o n ,  b u t  limi.%ed q u a n t i t i e s  can  be  prodi-iced i n  
abou t  t h r e e  months i n  t h e  h y d r a u l i c  tube.  

Lloyd Hansel? of GE-Vallecitos v i s i t e d  on December 13,  1 9 7 7  t o  d i s c u s s  t h e  
p o s s i b i l i t y  of i r r a d i a t i n g  s e v e r a l  ‘OCo t a r g e t s  which have p r e v i o u s l y  been 
i r r a d i a t e d  i n  t h e  GETR t o  300 C i / g .  Aboiit s i x  months F70uld be r e q u i r e d  t o  
i n c r e a s e  t h e  s p e c i f i c  a c t i v i t y  t o  400 C i / g  i n  a HFIR VXF p o s i t i o n .  The 
c a p s u l e s  would have t o  b e  s u b j e c t e d  t o  t h e  p r e s c r i b e d  p r e s s u r e  and l e a k  
t es t s  u s i n g  remote equipment a t  ORNL. W e  i n d i c a t e d  t h e  i r r a d i a t i o n  would bc 
f e a s i b l e  and a d v i s e d  him t o  submit a purchase o r d e r .  



3 

ACCELERATOR-PRODUCED ISOTOPES 

Cyc lo t ron  Serv ice  I r r a d i a t i o n s  (M. R. S k i d r w m )  
(Produc t ion  and I n v e n t o r y  Accounts) 

December 1977 O W  86-Inch Cyclo t ron  runs  f o r  ORNL and non-ORNL programs 
are g iven  i n  Table  1- 

Table 1. Cyclo t ron  I r r a d i a t i o n s  and Runs f o r  December 1.977 
L_ 

Date Customer Product  T o t a l  T i m e  T o t a l  T a r g e t  (hr:min) Charges 

ORNL Programs 

12- 1-77 ORAU Carbon-11 
12- 8-77 ORAU Carbon- 11 
12-13-77 M.W. Poore,  Y-12 Cobal t-56 
12-16-77 ORAU Carbon-11 
12-28-77 ORAU Carbon-11 

Non-ORNL Programs 

12- 6-77 New England Nuclear Gallium-67 
12-13-77 New England Nuclear  Gallium-67 
12-19-77 New England Nuclear Gallium-67 
12-20-77 New England Nuclear Germanium-68 
12-26-77 New England Nuclear  G a l l i u m 4 7  

Boron Oxide 6:15 $ 745 
Boron Oxide 7:OO 831 
I r o n  6:15 971 
Boron Oxide 6: 45 802 

860 Boron Oxide 7:15 

33:30 $ 4,218 
---- 

Zinc-68 29:15 $ 4,580 
Zinc.-68 25 : 15 3,980 
Z i n c 4 8  25 : 1 5  3,980 

15 : 1 5  2,579 G a  11 ium 
25 : 15  3,980 Zinc-68 

120:15 $19,099 

Two r u n s  w e r e  i n t e r r u p t e d  due t o  a s h o r t e d  i o n  s o u r c e  and one r u n  w a s  
i n t e r r u p t e d  due t o  t h e  m a l f u n c t i o n i n g  of c u b i c l e  96 i n  t h e  o s c i l l a t o r  
c i r c u i t .  A s h o r t  burner  and c o n t r o l s ,  f o r  burn ing  s h o r t s  i n  t h e  i o n  
s o u r c e ,  h a s  been i n s t a l l e d  o u t s i d e  of t h e  p i t .  T h i s  o u t s i d e  i n s t a l l a -  
t i o n  w i l l  reduce r a d i a t i o n  exposure t o  p e r s o n n e l ,  reduce  down t i m e ,  and 
has improved s a f e t y  f e a t u r e s .  

F I SS I O 1.1 P RO DUCTS 

Krypton-85 Enrichment Faci 1 i t y  (I?. M. Schaich) 

One 8 5 K r  enr ichment  column w a s  o p e r a t i v e  d u r i n g  t h e  month of December and 
t h e  u n i t  f u n c t i o n e d  a c c o r d i n g  t o  des ign .  The t h r e e  columns i n  t h e  s o u t h  
bank are s h u t  down due t o  a s h o r t a g e  of manpower t o  check. o u t  t h e  system. 
A t e n t a t i v e  s c h e d u l e  c a l l s  f o r  checking and l o a d i n g  t h e  s o u t h  bank i n  
January  19 7 8. 



Cesium-137 P i l o t  Produc t ion  (R. FJ. Schaich) 
(Produc t ion  and I n v e n t o r y  Accounts) 

1. Process Sta tus  

The 1 3 7 C s  p r o c e s s i n g  equipment h a s  been p l aced  i n  s t andby  s t a t u s .  

2. Operat ional  Summary 

Produc t  Inven to ry  

(Decay c a l c u l a t e d  through August 31, 1977) 

Inven to ry  PIa t e r i a l  Amount (Ci) -. 

Cesium-137 chi-oride powder 29,960 

T o t a l  I n v e n t o r y  Material _..._.l-.l.l._. 29,960 

Amount (Ci) No  n- Inven to ry  Mat e .- r i a  1 
1.1 

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 

Nuclear Research Corpora t ion  
.T. L. Shepherd 
N e w  England Nuclear  Corpora t ion  
P u e r t o  Rico Sources  
Lockheed 
AECL powder 
R a d i a t i o n  Resources  
Minn. Mining & Mfg. Company 
Gamma I n d u s t r i e s  

4,300 

0 
50,600 

2,500 
7,900 

1 9 ,  600 
71 500 
1.9,800 

2,800 
8,400 

T o t a l  NoxiTInventory Material 187,400 

TOTAL INVENTORY AND NON-INVENTORY EIATERLAI, 217,360 

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

Dec. 1977 CY 1 9 7 7  FY 1378 
_ _ _ _ _ I ~ -  

No. C i No. C i  No. C i. 
~ - _I 

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

S p e c i a l  Form Cans 
F a b r i c a t e d  
Shipped 

3. Current  Orders 

0 0 1 4  1.6,926 0 0 
0 0 1 7  35,555 0 0 

0 0 2 2,055 1 5 
0 0 1 7  7,800 4 200 

A l l .  o r d e r s  on hand have been compl-eted and t h e  material  p l aced  i n t o  s t o r a g e  
a w a i t i n g  r e c e i p t  of  release f o r  t h e  mater ia l .  
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Strontium-90 P i l o t  Production (K, W. Sehuich) 
(Production and Inventory Accounts) 

1. Process S ta tus  

The 9 0 S r  s o u r c e  f a b r i c a t i o n  equipment has been p l aced  i n  s t andby  s t a t u s .  

P roduc t  Inven to ry  

(Decay c a l c u l a t e d  th rough  August 31, 1977) 

Inven to ry  Material Amount ( C i  ) 

9 0 S r  t i t a n a t e  powder ( t 5 % >  
Sources  i n  f a b r i c a t i o n  
S t o c k  powder c a n s  
S t o c k  s o l u t i o n  

0 
0 

3 ,325  
200 

T o t a l  Inven to ry  Material 3,525 

Amoiin t (C i 1 Non-Inventory Material 

Batch 26Sr-74RE 
Ca lo r ime te r  S t a n d a r d s  
Weather Bureau s o u r c e  
SNAP-7B 
SNAP-7C 
SNAP- 7 D 
SNAP material purchasea  
AGN-4 Powder 

7,900 
4,800 

11,400 
156,300 

24,600 
143,000 
248,300 
- 38,400 

634,700 T o t a l  Non-Inventory Material 

TOTAL INVENTORY AND NON-INVENTORY MATERIAL 

Stront ium-90 purchased  under  D W  program. a 

638,225 

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

D e c .  1977 CY 1977 FY 1978 
No. C i  No. C i  No e c i  - II c_ 

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

S p e c i a l  Form Cans 
F a b r i c a t e d  
Shipped 

0 0 3 157,000 0 0 
0 0 4 177,000 0 0 

0 0 0 0 e 0 
0 0 2 20 0 0 



6 

Short-Lived Fission Product  Product ion (B. W. Schaich) 
(Product ion  and Inventory  Accounts) 

The p roduc t ion  o f  s h o r t - l i v e d  f i s s i o n  p r o d u c t s  i.s l i s t e d  i n  the t a b l e  below. 

I s o t o p e  I Number . - . - - - _ _ _ - ~  of  Batches Am0 un t ( C i ) 

Xenon-1 33 
Iodine-1 31 

4 
1 

3000 
7.5 

Xenon-133 Product ion ( E .  L m b )  

The weekly p r o c e s s i n g  s c h e d u l e  o f  133Xe r e s u l t e d  i n  b a t c h e s  of 600-800 C i  as 
of p r o c e s s  d a t e .  The sh ipments  a r e  ave rag ing  200 Ci/week w i t h  one customer 
r e c e i v i n g  150 Ci/week i n  a s i n g l e  s h i p p i n g  c y l i n d e r .  On t h e  b a s i s  of ORNl, 
recommendations f o r  the p r i c i n g  of  1 3 3 X e ,  OR0 approved t h e  d e l e t i o n  o f  t h e  
$15/Ci  hand l ing  charge  f o r  bu lk  c y l i n d e r  shipments  e f f e c t i v e  i n  December 1 9 7 7  
and a $6O/Ci p r i c e  f o r  J anua ry  1-March 31, 1978. T h i s  p r i c e  is e q u i v a l e n t  t o  
t h e  p r e s e n t  commercial p r i c e .  

RADIOISOTOPE SALES 

J .  E. Ratledge 

Shipments made d u r i n g  the month t h a t  may b e  of i n t e r e s t  are 1 is t :ed  below: 

Customer ...- Amo 1313 t I s o t 2  

Large Q u a n t i t i e s  

New England Nuclear  Corpora t ion  T r  i t ium 
Self-Powered L i g h t i n g ,  Ltd .  T r i t i i i i i i  

Radiochemical  Cent re  Ltd . ,  England T r i t  i u m  
l lerz  and K e n t e l i  Nuclear ,  Swi t ze r l and  T r i t i u m  
Brandhurs t  Company, L t d . ,  Germany T r i t i u m  
Radium-Chemie, L td . ,  Swi t ze r l and  T r i t i u m  
American Atomics Corpora t ion  T r i t i u m  
Saunders-Roe Devel npments, England T r i  t iurn 
I C N  Pha rmaceu t i ca l s  T r  i L i I I  111 

10,000 C i  
7,000 C i  

15,000 C i  
15,000 C i  

5,000 C i  
15,000 C i  
40,000 C i  
15,000 C i  

1,000 C i  

Withdrawn Items 

Gulf Nuclear  Inc.  Iridium-1 92 7 , 9 8 1  C i  
I n d u s t r i a l  Nuclear  Company l r i d  ium-I 92 7,190 C i  
Automation I n d u s t r i e s  , I n c .  I r i d  ium-19 2 8 ,469 C i  
Techn ica l  Opera t ions ,  I n c .  Ir idium-192 38,802 C i  
Gamma I n d u s t r i e s  Iridium-192 5,384 C i  
Source Prodiuction and Equipment Co. , Inc .  Iridii im-I92 2 ,120  C i  

l C I l - 1 . -  I 

I t e m s  Used i n  Coopera t ive  Programs -...ll_l - __ 

U n i v e r s i t y  o f  Southern C a l i f o r n i a  Plat inum- 1 3 5 m  10 m C i  
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The r a d i o i s o t o p e  sales and sh ipments  f o r  t h e  f i r s t  t h r e e  months of f isc .a l  
y e a r  1 9 7 7  and f i s c a l  y e a r  1978 are given i n  Table  2.  

Tab le  2 ,  Rad io i so tope  Sales  and Shipments 
-- - 

I t e m  10-1-76 t h r u  1.0-1-77 t h r u  
12-31-76 12-31-77 

Inven to ry  i t e m s  $ 
Major p r o d u c t s  
Rad io i so tope  services 
Cyc lo t ron  i r r a d i a t i o n s  
Misce l l aneous  p rocessed  materials 
Packing and s h i p p i n g  __ 

T o t a l  $ 

Number of sh ipments  

71 013 
27,154 
57 688  

11.6,842 
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