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STRONTIUM HEAT SOURCE DEVELOPMENT PROGRAM 

J. H. J a r r e t t ,  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, s t ront iwn i s  separated from t h e  h igh- leve l  waste, 
converted t o  the  f luor ide ,  and doubly encapsulated i n  small,  high- 
i n t e g r i t y  containers  for  subsequent long-term storage. The fluo- 
r i d e  conversion, encapsulation and storage take  place i n  t h e  Waste 
Encapsulation and Storage F a c i l i t i e s  (WESF). The enca su la ted  
s tront ium f luor ide  represents  an economical source o f  goSr i f  t h e  
WESF capsule can be l icensed  for  heat source appl ica t ions  under 
an t i c ipa ted  use condi t ions .  The o b j e c t i v e s  o f  t h i s  program are 
t o  obta in  the  data needed t o  l i c e n s e  9 0 ~ r ~ 2  heat  sources and 
s p e c i f i c a l  l y  t he  WESF ' O s r F 2  capsules .  The information needed 
for  l i cens ing  can be d iv ided  i n t o  three  general t a s k  areas: 

Task 1 - Chemical and Physical Propert ies  o f  '*SrF2 
Task 2 - gOSrF2 Compatibi l i ty  S tud ie s  
Task 3 - Capsule Qua l i f i ca t ion  and Licensing 

E f f o r t s  are proceeding concurrent ly  on a l l  t h ree  t a s k s  t o  obta in  
t h e  required information.  

TASK 1 - CHEMICAL AND PHYSICAL PROPERTIES OF ' O S ~ F ~  

No a c t i v i t y  

TASK 2  - ' O S ~ F ~  COMPATIBILITY STUDIES 

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

A l l  of t h e  long- te rm c o m p a t i b i l i t y  t e s t s  a r e  c o n t i n u i n g  on schedule.  

Me ta l l og raph i c  examinat ion and e l e c t r o n  microprobe a n a l y s i s  of t he  1000 h r  

t e s t s  w i t h  ' O S ~ F ~  and t h e  6000 h r  t e s t s  w i t h  non rad ioac t i ve  SrF2 should  be 

completed by t h e  end o f  December. 

Tes t i ng  of F u l l  -S ize  ' O S ~ F ~  Capsules 

ARHCO began s e c t i o n i n g  t he  WESF ' O S ~ F ~  capsule  which had been h e l d  a t  

800°C f o r  5000 h r .  However, a f t e r  t h e  o u t e r  capsule  had been removed the  

power saw which was be ing  used t o  s e c t i o n  t h e  capsule  f a i l e d .  Sec t i on i ng  

o f  t he  i n n e r  capsule  w i l l  be delayed u n t i l  a  new saw i s  obta ined.  



Thermal G rad ien t  Tes t  

The thermal g r a d i e n t  t e s t ,  u s i n g  t h e  H a s t e l l o y  C-276 capsu le  f i l l e d  w i t h  

non rad ioac t i ve  SrF2, has been completed. The capsule  has been sec t ioned .  

V isua l  examinat ion of t h e  SrF2 i n  t h e  capsule  showed a  v a r i a t i o n  i n  t h e  c o l o r  

o f  t h e  SrF2 a long  t h e  l e n g t h  o f  t he  capsule;  b u t  t h e r e  was no i n d i c a t i o n  o f  

t he  fo rmat ion  of a  l i q u i d  phase anywhere i n  t h e  capsule.  The SrF2 f rom 

va r i ous  l o c a t i o n s  i n  t h e  capsule  w i l l  be analyzed t o  see i f  m i g r a t i o n  o f  

i m p u r i t i e s  has r e s u l t e d  due t o  t h e  thermal  g r a d i e n t .  

Supplemental Short-Term C o m p a t i b i l i t y  Tests  

Me ta l l og raph i c  examinat ion o f  t h e  b u l k  of t h e  4400 h r  t e s t  specimens has 

been corr~pleted. Est imates o f  meta l  a t t a c k  based on t he  photomicrographs a r e  

g i ven  i n  Table  1. A  d e t a i l e d  d i scuss ion  o f  t h e  metal  a t t a c k  w i l l  be p rov i ded  

when a l l  t h e  t e s t  r e s u l t s  a r e  a v a i l a b l e .  

TASK 3 - CAPSULE QUALIFICATION AND LICENSING 

Program Plan 

DNRA completed t h e i r  rev iew o f  t h e  program p l a n  f o r  Task 3. The program 

p l a n  i s  now be ing  r e v i s e d  t o  i n c o r p o r a t e  DRWA comments, and t h e  f i n a l  v e r s i o n  

o f  t h e  program p l a n  w i l l  be i ssued  i n  December. 

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

The t e s t s  t o  eva lua te  t h e  seawater c o r r o s i o n  r e s i s t a n c e  and o x i d a t i o n  

r e s i s t a n c e  of thermal ly -aged specimens o f  Haste1 l o y  C-4 and H a s t e l l o y  S  a r e  

con t i nu i ng .  P r e l i m i n a r y  r e s u l t s  i n d i c a t e  t h a t  thermal ag ing  of t e s t  specimens 

a t  temperatures o f  600 t o  900°C f o r  1000 h r  has ve ry  1  i t t l e  e f f e c t  on t he  o x i  - 
d a t i o n  r e s i s t a n c e  and seawater c o r r o s i o n  r e s i s t a n c e  o f  t h e  two a l l o y s  as com- 

pared t o  t h e i r  s o l u t i o n  hea t  t r e a t e d  c o n d i t i o n .  

0. G. A t t e r i d g e  a t tended  a  meet ing o f  t h e  Supe ra l l oy  Working Group a t  

Cabot Co rpo ra t i on  i n  Kokomo, I nd i ana  i n  November. A t  t h e  meet ing i t  was 

l ea rned  t h a t  Cabot Co rpo ra t i on  has a v a i l a b l e  some smal l  t e s t  specimens o f  

H a s t e l l o y  C-4 and H a s t e l l o y  S  wh ich  have been aged a t  v a r i o u s  temperatures 



f o r  up t o  16,000 h r .  I t  was proposed t h a t  PNL o b t a i n  these t e s t  p ieces f rom 

Cabot and prepare subs ize t e n s i l e  specimens from them f o r  h i g h  temperature 

t e n s i l e  t e s t s .  Arrangements a r e  now underway t o  o b t a i n  the m a t e r i a l .  

TABLE 1. Est imated A t t ack  of Tes t  Specimens Exposed 
t o  Nonrad ioac t i ve  SrF2 a t  800°C 

Depth o f  Metal  ~ f f e c t e d , ' ~ )  m i l s  
1500 hours 4400 Hours 

Chemical Change i n  Chemical Change i n  
M a t e r i a l  A t tack  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  

Haste1 l o y  ~ - 2 7 6 ( ~ )  3  7  3  5  
Hay e  A l l o y  25(b) 2  3  1  2  
TzMPbf 1  o 1  o 
H a s t e l l o y  C-4 5  12 3  13 
Haste1 1  oy 6 4 15 3  11 
Haste1 l o y  B-2 10 18  (e)  ( e l  
Haste1 l o y  S 7  15 3  12 
Haynes A1 1  oy 556 5  6  (e)  ( e )  
Incone l  617 7  14 ( e )  (e )  
Incone l  671 15 2  5  20 26 
I n c o l o y  800 8  0  ( e )  (e  ) 
Rene 41 10 14 11 13 
Udimet 700 >25 0  >25 >25 
Monel 400 5  8 ( e l  ( e )  
N icke l  200 7  10  8  8  
I n g o t  I r o n  3  

,;(c) 4  7  Duct i  l e  Cast I r o n  C R CR C R 
316L SS 6  0  22 0  
JS 777 6  ' 7  (e )  ( e )  
Copper >25 0  >25 0  
T i tan ium >25 ( d l  >25 
Haf n a l  1  oy 2525 

( d l  
>25 ( d )  CR CR 

Molybdenum 2 0  <1 < 1  
Niobium 3 2  2  2  
Ta-10% W 10  0  2  0  
MO-50% Re 2 o (e  ( e l  
W-26% Re 2  0  1  0  
Rhenium <1 0 < 1  0  
I r i d i u m  0 0  (e)  ( e l  
I r -0 .3% W 0 0  (e)  
P la t inum >25 ( d )  >25 
Gal d >15 (dl >15 lii 
( a )  Est imated from photomicrographs 
(b)  Tested as re fe rence  specimens 
( c )  CR Complete React ion 
(d)  Could n o t  be es t imated because o f  ex tens i ve  chemical a t t a c k  
(e)  Resu l ts  n o t  y e t  a v a i l a b l e  
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