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Seu*ral s c i e n t i f i c  teams  propose a  n e w  way :3+ energy  p r o d u c t i o n ,  g r o u n d e d  on th~
spallation o f  heavy  nuc le i  by  the i r  i n te rac t ion  w i th  h igh  energy  Protons p r o d u c e d  by
a c c e l e r a t o r s .  T h e  n u c l e a r  p r o b l e m  d u e  t o  l o n g  h a l f - 1  i+e and  h igh  tox ic i t y  waste (fi>sion
products and minor  actinides  f r o m  t h e  U r a n i u m - P l u t o n i u m  f u e l  c y c l e ) ,  s h o u l d  be solved  OY
th~ same m a n n e r ,

.
r fl.m nrx, w e  c a n  guess th~t t~i~  d e v e l o p m e n t  of this L:w T,lJclp~f’  technology,  will b e
f a c e d  t o  d i f f i c u l t i e s  similar  to those m e t  by tha p r e s e n t  n u c l e a r  i n d u s t r y  s i n c e  fi+ty
“years,  and nilt yet totaly o v e r p a s s e d ;  besid~s the concept ion & bui ld up of h i g h
per formance acce lera tor  (1  GeU, 300 mA), the  co l lec t ion  o+ p h y s i c a l  n u c l e a r  d a t a ,  m a n y
other f e a t u r e s  h a v e  to b e  d e f i n e d : the physical  and c h e m i c a l  c o m p o s i t i o n  of the  ta rge t ,
i t s  f a b r i c a t i o n  proc~ss, t h e  t y p e  o f  c l a d d i n g  a n d  structur m a t e r i a l s ,  the h~at trans+~rt
p rocess , t h e  h a n d l i n g ,  ccicl?ing  and  reprocess ing  o f  the  ta rge t ,  the  techn ica l  and
p o l i t i c a l  m a n a g e m e n t  o f  w a s t e ,  a n d  n e w  fissile mater ial  to be recycled.  ..etc,
The safety in operation of these transmutaticm facil i ti?z cannot  be  warranted frcm
n o w . . .

lde ma:/ +ear tha t  the  cha l lenge  to  supplY s a f e l y  H u m a n i t y  -by 2010  to  2020- t h e  h u g e
energy  needs, i= a l r e a d y  lost . . . ..except  i+ a strong r e d u c t i o n  o f  t h e .  present  nucl~ar
was te  p roduc t ion  i s  under taken ,  and  i f  we  use t h e  large t h e o r e t i c a l  and t e c h n i c a l
k n o w l e d g e  g a t h e r e d  initialy in the Oak R i d g e  N a t i o n a l  Laboratory, a n d  e l s e w h e r e  after

< J a p a n ,  R u s s i a ,  India, F r a n c e .  . )  w i t h  the MolterI-Salt  Reactor s t u d i e s .  ,

The A c c e l e r a t o r  M o l t e n  S a l t  Ereecler (Gi?SE)  i n v e n t e d  i n  19G1 by K.FIJRUKAWA  et al . ,  is o n e
par t  o f  a  g loba l  s t ra tegy  a im ing  to  p roduce  900  TWe.year  a long  more  than  cme c e n t u r y ;
Thnriurn  i s  t h e  m o s t  s u i t a b l e  m a t e r i a l ;  !lolten F l u o r i d e s  a r e  the Fissile-Fertila  l i n k
b e t w e e n  the B u r n e r s  R e a c t o r s  o p e r a t e d  by uti l i t ies, and the AMSES se t t led  under  the
i n t e r n a t i o n a l  a u t h o r i t i e s ;  t h e  c h e m i c a l  t r e a t m e n t  o f  all n u c l e a r  m a t e r i a l s  ( e x c e p t  o r e s )
is realized by the ‘Dry  Process” well known in  France and e lsewhere .

This  Accelerator  Mol ten  Sal t  Breeder  pro ject  uses the speci f ic  feature  o+ Spallation,
which is to produce many neutrons a n d  f~w energy (in o p p o s i t i o n  t o  f i s s i o n ) .  T h e  h i g h
dens i t y  neu t rons  source  can  be  used  to  des t roy  ancVor  tran=mute  the Fission Maste
{ P l u t o n i u m ,  m i n o r  Actinides, h i g h  h a l f - l i v e s  F i s s i o n  P r o d u c t s ) .  Also, it c a n  be sel?cied
t o  p roduce  the  huge  a m o u n t ;  o f  Fissile m a t e r i a l s  n e e d e d  for  the next century. In this
c o n c e p t ,  t h e  A c c e l e r a t o r  f a c i l i t y  is d e s i g n e d  t o  b~ o n l y  s e l f - s u s t a i n i n g  i n  e n e r g y .

T h e  f i g u r e  h e r e - a f t e r ,  s h o w s  t h e  t a r g e t  w h e r e i n  t h e  p r o t o n s  beam i n d u c e s  the  spallation
p r o c e s s  o n  t h e  h e a v y  n u c l e i .  N e i t h e r  t h e  l i n e a r  A c c e l e r a t o r  (LINAC) which will be the
s a m e  f o r  a n y  d e s i g n ,  n o r  t h e  e l e c t r i c i t y  p r o d u c t i o n  ( a l r e a d y  d e s c r i b e d  in flRNL repcrts?
.~re p r e s e n t e d ,

T h e  n i c k e l  aiioy narried Hasteiloy  N ,  ccnceived  initialy +or th? b u i l d i n g  of F!cltzn salt
reactor  vessel , exchangers, pumps, values, . ..etc. sui ts  per fect ly  to  the  technica l
fea tures  o f  the  target .



Set-up of sin~l e-fluid type
Ace. Molten Salt E?reeder

b-)

1 -  Proton  bean}
2-  Sal t  inlet,
*- -  Salt Outlet,
;“ - Reactor vessel  ,
5-4- Grqh”ite,
7- Primary loop,
8- Heat exchanger,
9- Main Salt pump,
lo-
11-
12-
13-
14-
15-
115-
1?-
18-
1 ? -
20-
21-
T9.- -
2 3 -

T h r o t t l e  valve,
ove~fl,~ lifip,
Storage tank,”
P r e s s u r e d  s a l t  i n l e t ,
Gate valve,
Vacuum l ine,
~Japor trap,
Duct,
O r i f i c e ,
Focussing  magnet,
B y p a t h  f o r  s a l t  p u r i f i c a t i o n ,
Pump fo r  bypa th  l i ne ,
Praces5.  facility,
F i l t e r .

The liquid state’of the’target, m a d e  o f  F l u o r i d e s  s a l t s ,  a n d  o f  w h i c h  t h e  physical and
chemical p r o p e r t i e s  h a v e  b e e n  s t u d i e d  by the tlS ccmnunity~  brings scme practical
in terest ing  features:
- d u e  to its lGW c o n c e n t r a t i o n  of heavy n u c l e i , i t  makes  eas ie r  the  en t ry  o f  the  p ro tons
b e a m  i n t o  t h e  t a r g e t  v e s s e l ,  a n d  h e l p s  t h e  s c a t t e r i n g  o f  t h e  i n d u c e d  p a r t i c l e s .
- it=. Chenlical  flexibility all~s to fit the Salt c o m p o s i t i o n  to t h e  e c o n o m i c a l  a n d
p o l i t i c a l  n e e d s : tran=nutation and/or  destruct ion of  F iss ion Products ,  Actinides, or
b r e e d i n g  of Fissile Flateriais..

its weak vapor p ressure  makes  the  windcw beam  prob lem s imp le r  to solve.
- the salt rep rocess ing  chemis t ry  i s  we l l  m a s t e r e d .

In ths f o l l o w i n g  Table a r e ~~jvsn the  ca lcula t ions results of an AMSB target d e s i g n e d  for
the breeding of 2331J +rml L+lTh, and simultaneous d e s t r u c t i o n  o f  H igh  Grade  Plutc’niumo

T a b l e  - 2 3 3 U  P r o d u c t i o n . 239Pu Transmutat ion  & Power-Generat ion  in NJ-S8  SeParatin9
2 3 3U - i n c r e m e n t  i n  O n e - y e a r  I n t e r v a l .

F u e l  C o m p o s i t i o n : 7LiF-BeF2-ThF4 -2=UFA-239PUF  .
[system-size]: t

64-18- [18-(X+Y)  ]-X-Y mol%
4 . 5  M  in  diameter , 6 M in dept

X=o. 1 X=o. 2 X=o. 3 X=O.4 x=O.6 X=O.3
‘f= 0.5 0.7 0.5 0.7 0.5 0.7 0-5 O.J 0-7 0.7

m u l t i p l i c a t i o n  f a c t o r : .56 .62 .61 .66 -66 .70 .69 . 7A .81 . 8 8

2 3 2 T h  l o a d i n g .  M g : 129 128 128 127 128 I 26 127 125 I Zd 123

‘issi’e ‘nv?$j:ry”  ‘ g ’
2 3 9PU

746 746  1490 1490 2240  2240 2980 2980 AA78  5 9 7 0
3824 5350 3824 5350 3824 5350 3824 5350 5350 5350

‘ n e t-  233U  p r o d . ,  K g / y : 657 730 671 744 682 762 695 785 840 905

239Pu  d e c r e a s e .  Kg/y: 215 308
[caoture  L f i s s i o n ]

227 329 24 I 355 259 385 4 7 0 610

t o t a l  fiss.prod.,Kg/y: 363 565 432 525 514 665 614 748 1 0 9 5  1 6 7 0

t o t a l  o u t p u t .  Me: 386 470 464 564 555 67A 665 805 I 1182  1810

[ m e a n  i n  one year  o p e r a t i o n ]
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