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STRONTIUM HEAT SOURCE DEVELOPMENT PROGRAM 

H. H. Van Tuy l ,  Program Manager 
H. T. Ful lam, P r i n c i p a l  I n v e s t i g a t o r  
D. G. A t t e r i d g e  

A t  Hanford, strontium i s  separated from the high-level waste, 
converted t o  the fluoride, and doubly encapsulated i n  small, high- 
in tegr i ty  containers for subsequent long-term storage. The fluo- 
ride conversion, encapsulation and storage take place i n  the Waste 
Encapsulation and Storage Faci l i t ies  f WESF).  The encapsulated stron- 
tiwn fluoride represents an economical source of 90Sr i f  the mSF 
capsule can be licensed for heat source applications under ant ic i -  
pated use conditions. The objectives o f  t h i s  program are to  
obtain the data needed t o  license g O ~ r ~ 2  heat sources and speci- 
fica l l y  the WESF 9OSrF2 capsules. The z n f o m t i o n  needed for 
licensing can be divided in to  three general task areas: 

Task I - Chemical and Physical Properties of 90SrF2 
Task 2 - 90srF2 Compatibility Studies 
Task 3 - Capsule Qualification and Licensing 

Efforts  are proceeding concurrently on a l l  three tasks t o  obtain 
the required information. 

TASK 1  - CHEMICAL AND PHYSICAL PROPERTIES OF ' O S ~ F ~  (H. T. Fu l lam)  

No a c t i v i t y  t h i s  month. 

TASK 2  - ' O S ~ F ~  COMPATIBILITY TESTS (H. T. Fu l  lam) 

Long-Term Compati b i  1  i t y  Tes t s  

The c o m p a t i b i l i t y  couples f rom t h e  6000 h r  t e s t s  w i t h  ' O S ~ F ~  have been 

sec t i oned  and t h e  t e s t  specimens recovered.  The 36 me ta l l og raphy  specimens 

(12 TZM, 12 Haynes A1 l o y  25 and 12 H a s t e l l o y  C-276) f rom t h e  sec t i oned  

couples have been shipped t o  ORNL f o r  meta l  l o g r a p h i c  examina t ion  and e l e c t r o n  

microprobe a n a l y s i s .  T e n s i l e  and Charpy specimens recovered  from t h e  t e s t  

couples w i l l  a l s o  be sh ipped t o  ORNL f o r  t e s t i n g  as soon as t h e  s h i p p i n g  

cask i s  r e t u r n e d  from ORNL. 



Supplemental Short-Term Tes ts  

M e t a l l o g r a p h i c  examinat ion o f  a l l  specimens f r om t h e  supplemental  

sho r t - t e rm  t e s t s  has been completed. Est imates o f  meta l  a t t a c k  based on 

t h e  photomicrographs ob ta ined  a r e  p resen ted  i n  Tab le  1. E v a l u a t i o n  of  t h e  

r e s u l t s  leads  t o  t h e  f o l l o w i n g  conc lus ions :  

O v e r a l l  n le ta l  a t t a c k  d i d  n o t  i nc rease  app rec iab l y  w i t h  i n c r e a s i n g  

exposure t ime;  and severa l  specimens t e s t e d  f o r  4400 h r  showed l e s s  

a t t a c k  than  t h e  e q u i v a l e n t  1500 h r  specimen. The r e s u l t s  a r e  f u r t h e r  

i n d i c a t i o n  t h a t  low l e v e l  i m p u r i t i e s  i n  t h e  SrF2 (p robab l y  FeF3 and 

CrF3) a r e  t h e  p r i n c i p a l  cause o f  t h e  meta l  a t t a c k ,  and t h e y  a r e  con- 

sumed i n  a  r e l a t i v e l y  s h o r t  p e r i o d  of t ime.  

None o f  t h e  i r o n ,  n i c k e l ,  and c o b a l t  base a l l o y s  t e s t e d  a r e  more 

r e s i s t a n t  t o  f l u o r i d e  a t t a c k  than  t h e  Haynes A l l o y  25 and H a s t e l l o y  

C-276 which were eva lua ted  i n  t h e  i n i t i a l  sho r t - t e rm  sc reen ing  t e s t s .  

None o f  t h e  r e f r a c t o r y  meta ls  t e s t e d  a r e  more r e s i s t a n t  t o  f l u o r i d e  

a t t a c k  than  t h e  TZM which was t e s t e d  i n  t h e  i n i t i a l  sc reen ing  t e s t s .  

I r i d i u m ,  I r - 0 . 3 %  W and rhenium a r e  more r e s i s t a n t  t o  f l u o r i d e  a t t a c k  

than  t h e  o t h e r  m a t e r i a l s  t e s t e d  (excep t  tungs ten  which was eva lua ted  

i n  t h e  i n i t i a l  t e s t s ) .  

A t o p i c a l  r e p o r t  summarizing a l l  of t h e  r e s u l t s  o f  t h e  supplemental  

sho r t - t e rm  t e s t s  i s  now be ing  prepared. 

TASK (D .  G.  A t t e r i d g e )  

Heat Source Capsule Q u a l i f i c a t i o n  Requirements 

A  c u r s o r y  s tudy  i n t o  p o s s i b l e  c o n t a i n e r  damage from v i b r a t i o n  d u r i n g  

t r a n s p o r t a t i o n  i n d i c a t e s  t h a t  t h e  l e v e l s  o f  v i b r a t i o n  encountered d u r i n g  

t r a n s p o r t a t i o n  a r e  t o o  low t o  e x c i t e  any n a t u r a l  f requency of  v i b r a t i o n  

response i n  t h e  c o n t a i n e r .  The problem o f  damage due t o  movement o f  t h e  

i n n e r  c o n t a i n e r  i n  t h e  o u t e r  c o n t a i n e r  due t o  v i b r a t i o n  encountered d u r i n g  

t r a n s p o r t a t i o n  i s  c u r r e n t l y  be ing  i n v e s t i g a t e d .  



TABLE 1. Est imated A t tack  o f  Te t Specimens Exposed 
t o  Nonrad ioac t ive  SrF2fa) a t  800°C 

M a t e r i a l  

Haste1 l o y  ~ - 2 7 6 ( ~ )  
Hay e A1 l o y  25 (c )  
Tz&f 
Has t e l l  oy C-4 
Has t e l l  oy B 
Haste1 1 oy 8-2 
Haste1 l o y  S 
Haynes A1 1 oy '556 
Incone l  617 
Incone l  671 
I n c o l  oy 800 
Rene 41 
Udimet 700 
Monel 400 
N i c k e l  200 
I n g o t  I r o n  
D u c t i l e  Cast I r o n  
316L SS 
JS 777 
Copper 
T i t an ium 
Hafnal  l o y  2525 
Molybdenum 
Niobium 
Ta-10% W 
Mo-50% Re 
W-26% Re 
Rhenium 
I r i d i u m  
I r - 0 .3% W 
P la t inum 
Go1 d 

Depth of Meta l  A f f e ~ t e d , ' ~ )  m i l s  
1500 hours 4400 Hours 

Chemical Change i n  Chemical Change i n  
A t t a c k  M i c r o s t r u c t u r e  A t  tack  M i c r o s t r u c t u r e  

3 7 3 5 
2 3 1 2 
1 0 1 < 1 
5 12 4 13 
4 15 4 11 

10 18 6 18 
7 15 3 12 
5 6 5 7 
7 14 8 14 

15 2 5 2 0 20 
8 0 7 0 

10 14 11 13 
>25 0 :*25 >25 

5 8 6 6 
7 10 8 8 

3 C;(d) 
4 7 

C R CR C R 
6 0 22 0 
6 7 5 6 

>25 0 >25 0 
>25 ( e )  >25 ( e )  
>25 ( e l  CR C R 

2 0 < 1 < 1 
3 2 2 2 

10  0 2 0 
2 0 1 0 
2 0 1 0 

< 1 0 < 1 0 
o 11 o 
0 0 < < I  0 

>25 ( e )  >25 ( e )  
>15 ( e )  > I 5  ( e )  

( a )  The SrF conta ined i m p u r i t i e s  approx imat ing  those found 
i n  t h e  ~ E S F  90srF2 

( b )  Est imated f rom photomicrographs 

( c )  Tested as re fe rence  specimens 

( d )  CR - Complete React ion 

( e )  Could no t  be es t imated  because o f  ex tens i ve  chemical a t t a c k  



Capsule Design 

A p r e l i m i n a r y  "Safe ty  S p e c i f i c a t i o n  f o r  Developmental I s o t o p i c  Heat 

Sources" document from NRA-ERDA and a  "Nuclear  Safety ,Program P lan  f o r  

S t e r l i n g  I so tope  Power System" document from General E l e c t r i c  Company have 

r e c e n t l y  been rece ived.  The documents a r e  be ing  reviewed f o r  general  i s o -  

tope containment capsule requi rements i n f o r m a t i o n  and p e r t i n e n t  i n f o r m a t i o n  

w i l l  be i n c l u d e d  i n  t h e  capsule des ign  requirements. 

Outer Capsule M a t e r i a l  S e l e c t i o n  

The impact  machine has been i n s t a l l e d  and i s  c u r r e n t l y  undergoing 

c a l i b r a t i o n  t e s t i n g .  The e leva ted  temperature fu rnace equipment i s  nea r i ng  

comple t ion  and w i l l  be t e s t e d  i n  t h e  near f u t u r e .  

Pro to type Capsule F a b r i c a t i o n  and T e s t i n g  

The capsule containment chamber f o r  t h e  he l ium l e a k  d e t e c t o r  has been 

f a b r i c a t e d  and a t tached t o  t h e  l eak  d e t e c t o r  (see F igu re  1 ) .  The system i s  

c u r r e n t l y  undergoing c a l i b r a t i o n  t e s t i n g  and weld i nspec t i on .  

HEL l UM fl 
"0' RING SEALED 
CHAMBER COVER 

TEST CHAMBER 

X C A L  I BRATED 
HELI UM LEAK VENT 

I CETECTOR 

VALVE 

ROUGHING ( )jYnl 1 
6 6 

1 

FIGURE 1. Schematic o f  Hel ium Leak De tec t i on  System Mounted on a  C a r t  
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