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Dif fus ion  r a t e s  of  molybdenum through g r a p h i t e  were de te rmined  i n  t h e  

tempera ture  range of 225OOC t o  3300OC. T h i s  work was conducted t o  charac-  

t e r i z e  t h e  behavior  of f i s s i o n  p r o d u c t s  under  an u n r e s t r i c t e d  c o r e  heat-up 

a c c i d e n t  c o n d i t i o n  i n  a HTGR (High Temperature  G i i s  Cooled R e a c t o r ) .  

denum i s  p r e s e n t  i n  t h e  HTGR a s  one of  t h e  major f i s s i o n  p roduc t s .  

Molyb- 

A t h i n  l a y e r  of Mo2C was loaded  i n t o  a f l a t  bottomed c a v i t y  (d i ame te r ;  

50.8 m) of an  E-451 g r a p h i t e  (Grea t  Lakes Carbon Corp.) c y l i n d e r  (82.6 mm x 

152.4 m) which forms t h e  s u s c e p t o r  of a 30 Kw i n d u c t i o n  fu rnace  (Tocco Corp.) .  

Temperature i s  measured w i t h  an au tomat i c  o p t i c a l  pyrometer.  The c y l i n d r i c a l  

p o r t i o n  below the  Mo2C m e l t  v a s  s l i c e d  i n t o  wafe r s  which were then  ashed  i n  a 

low temperature  (<200°C) plasma a s h e r  and assayed  f o r  molybdenum. 

A c o n c e n t r a t i o n  p r o f i l e  i s  g e n e r a l l y  c h a r a c t e r i z e d  by a s t e e p  g r a d i e n t  

w i t h  shal low p e n e t r a t i o n  (-6 mm a f t e r  33 minutes  a t  33OOOC) fol lowed by a 

smooth curve wi th  a s m a l l e r  g r a d i e n t  and a long t a i l  w i t h  a even s m a l l e r  

g r a d i e n t .  Assuming t h a t  only one d i f f u s i o n  mechrtnism i s  predominat ing and 

t h a t  r a d i a l  d i f f u s i o n  i s  n o t  n e g l i g i b l e ,  t h e  heal: conduct ion computer code, 

TAC-2D, was used t o  so lve  the  time dependent  two--dimensional analog.  The 

r e s u l t i n g  d i f f u s i i o n  c o e f f i c i e n t s  a r e  s e l f - c o n s i s t e n t ,  b u t  t h e  d a t a  f i t t i n g  i s  

n o t  always s a t i s f a c t o r y .  (1 )  - 

T h i s  paper  d e s c r i b e s  an  a l t e r n a t i v e  method 1:hat assumes a t  l e a s t  two 

d i f f e r e n t  d i f f u s i o n  mechanisms ( p o s s i b l y  t h r e e )  a r e  involved. 

In t h e i r  s tudy  on d i f f u s i o n  of  uranium through g r a p h i t e ,  Lock e t  a1 (2 )  

a l s o  observed l a r g e  g r a d i e n t s  a t  t h e  i n t e r f a c e  w i t h  shal low p e n e t r a t i o n s  ( l e s s  

t h a n  0.04 cm a f t e r  2 hours  a t  24OOOC) and smal l  1:radients  a t  deeper  pene t r a -  
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Figure 2. 'Arrhenius p l o t s  of dif- 
fusion c o e f f i c i e n t s .  


