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LUNLSE 

@>  Shield  against  radiations. 

@  A  shield  against  ionizing  radiations  comprises  at  least 
one  layer  including  one  or  more  boron  minerals  and/or  one  or 
more  lead  minerals  and/or  directly  derived  products,  which 
preferably  constitute  the  inert  or  slightly  active  aggregate  frac- 
tion  of  cement-based  conglomerates  (such  as  concrete  or 
mortar)  .  Galena  and/or  other  lead  minerals  can  be  used  for  the 
shielding  from  y  rays,  and  colemanite  and/or  other  boron  min- 
erals  can  be  used  for  neutron  shielding.  Particular  purpose  ad- 
ditives  will  also  be  used.  The  family  of  compositions  according 
to  the  invention  will  contain  by  weight  65-75%  of  floated  ga- 
lena,  5-10%  of  colemanite  and  20-25%  of  binding  agents  and 
additives. 
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S h i e l d   a g a i n s t   r a d i a t i o n s  

10  The  p r e s e n t   i n v e n t i o n   r e l a t e s   t o   a  s h i e l d  

a g a i n s t   i o n i z i n g   r a d i a t i o n s ,   c o m p r i s i n g   a t   l e a s t   o n e  

l a y e r   c o n s i s t i n g   of  a  c e m e n t   b a s e d   c o n g l o m e r a t e   w h i c h  

c o n t a i n s ,   as  a  s u b s t i t u t e   of   t h e   i n e r t   a g g r e g a t e  

f r a c t i o n ,   one   or   more   l e a d   m i n e r a l s   a n d / o r   one  or   m o r e  

15  b o r o n   m i n e r a l s   a n d / o r   t h e i r   d i r e c t l y   d e r i v e d   p r o d u c t s .  

The  a d v a n t a g e   of   u s i n g   t h e   a b o v e   m e n t i o n e d  

m i n e r a l s   or   t h e i r   d i r e c t l y   d e r i v e d   p r o d u c t s   r e s i d e s   i n  

t h e   f a c t   t h a t   same  a r e   more   e a s i l y   a v a i l a b l e   t h a n  

20  i n d u s t r i a l   c h e m i c a l   p r o d u c t s ,   and  w i t h   p h y s i c a l   p r o -  

p e r t i e s   ( g r a i n   s i z e   and   d i s t r i b u t i o n ,   s u r f a c e   r o u g h n e s s ,  

e t c . )   c l o s e   or   more   s i m i l a r   t o   t h e   o n e s   of   t h e   i n e r t  

a g g r e g a t e s   u s e d   in  c e m e n t - b a s e d   c o n c r e t e s   and  m o r t a r s .  

25  The  r e a s o n   f o r   u s i n g   l e a d   m i n e r a l s   in   t h e  

s h i e l d ,   t h a n   b a r y t a   or   i r o n   m i n e r a l s ,   or  m a n g a n e s e  

m i n e r a l s   i s   t h a t ,   f o r   e q u a l   w e i g h t s ,   l e a d   i s   much  m o r e  

e f f i c i e n t   in   t h e   s h i e l d i n g   a g a i n s t   X - r a y s   and   # - r a y s  

t h a n   any  o t h e r   r e a d i l y   a v a i l a b l e   e l e m e n t .   The  h i g h e r  

50  c o s t   of  l e a d   as  a  c o m m e r c i a l   m e t a l   ( i n   c o m p a r i s o n   w i t h  
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1  i r o n   o r   m a n g a n e s e )   i s   a b u n d a n t l y   c o m p e n s a t e d   by  t h e  

h i g h e r   e f f i c i e n c y   of   t h e   s h i e l d   t h u s   o b t a i n e d .  

A c c o r d i n g   t o   a  p r e f e r r e d   e m b o d i m e n t   of   t h e  

5  i n v e n t i o n ,   a  p a r t i c u l a r   f a m i l y   of   s h i e l d i n g   c o m p o s i t i o n s  

h a s   b e e n   f o u n d   t o   be  w e l l   s u i t e d   to   c o n s t i t u t e   t h e  

b i o l o g i c a l   s h i e l d   of   a  n u c l e a r   r e a c t o r   ( p a r t i c u l a r l y  

a  B o i l i n g   W a t e r   R e a c t o r )   . 

1 0  

A c c o r d i n g   t o   t h e   i n v e n t i o n ,   one   l a y e r   of   c e m e n t -  

b a s e d   c o n g l o m e r a t e   or   m o r t a r   c o n t a i n s   a  c o m p o s i t i o n  

b e l o n g i n g   t o   t h e   f o l l o w i n g   f a m i l y :  

15  G a l e n a   6 5 - 7 5   %  of   w e i g h t  

C o l e m a n i t e   1 0 - 5   %  of   w e i g h t  

B i n d i n g   a g e n t s   1 5 - 2 0   %  of   w e i g h t  

A d d i t i v e s   5 - 1 0   %  of   w e i g h t  

20  The  m i x t u r e   o b t a i n e d   w i t h   t h e   a b o v e   l i s t e d  

m a t e r i a l s   i s   t h e n   m i x e d   w i t h   w a t e r   f o r   i m m e d i a t e   u s e .  

The  a d d i t i v e s   in   t h e   a b o v e   c o m p o s i t i o n   h a v e   a  

v e r y   i m p o r t a n t   r o l e ,   in   c o n s i d e r a t i o n   of  t h e   f a c t   t h a t  

25  t h e   s h i e l d i n g   m a t e r i a l   m u s t   s a t i s f y   a  n u m b e r   o f  

a d d i t i o n a l   n e e d s ,   i . e . :  

-  t o   r e m a i n   f l u i d   f o r   a  s u f f i c i e n t   t i m e   a f t e r  

p r e p a r a t i o n ;  

-  t o   be  p o u r e d   or   p u m p e d   i n t o   t h e   c o m p a r t m e n t s  

50  of   t h e   s h i e l d i n g   s t r u c t u r e ;  
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1  -  t o   e x p a n d   i n s i d e   t h e   c o m p a r t m e n t s   to   f i l l  

s m a l l   v o i d s ;  

-  n o t   to   s h r i n k   d u r i n g   t h e   h a r d e n i n g   p r o c e s s ;  

-  n o t   to   c o r r o d e   t h e   w a l l s   of   t h e   s h i e l d i n g  

5  s t r u c t u r e .  

B a s i c   a d d i t i v e s   a r e :   s u l p h o n a t e s ,   c h e l a t e  

f o r m i n g   a g e n t s ,   a e r a t i n g   a g e n t s ,   e x p a n d i n g   a g e n t s .  

10  M o r e o v e r ,   in   o r d e r   t o   a v o i d   p r o b l e m s   a t   t h e  

c o n s t r u c t i o n   s i t e ,   t h e   wet  m i x t u r e   mus t   n o t   h a v e   a  

s p e c i f i c   w e i g h t   much  h i g h e r   t h a n   t h e   w e i g h t   of   o r d i n a r y  

c o n c r e t e .   The  s p e c i f i c   w e i g h t   of   t h e   m o r t a r   m u s t   b e  

t h e r e f o r e   c o m p r i s e d   b e t w e e n   2 .5   and  3 . 5   q / c r t r   . 

1 5  

In  o r d e r   to   o b t a i n   t h e   a b o v e   m e n t i o n e d   r e s u l t s ,  

f l o a t e d   g a l e n a   ( i . e .   g a l e n a   o b t a i n e d   w i t h   f l o t a t i o n  

m e t h o d s )   c an   be  u s e d ,   w h i c h   p r e s e n t s   a  g r a i n   d i s t r i b u t i o n  

c o m p r i s e d ,   by  way  of  e x a m p l e ,   b e t w e e n   5  and  8 0 ^   . T o  

20  t h e   f l o a t e d   g a l e n a   a  s m a l l   q u a n t i t y   of   s i l v e r   c an   b e  

a d d e d .  

The  s h i e l d i n g   l a y e r s   t h u s   o b t a i n e d   a r e   v e r y  

e f f e c t i v e   a g a i n s t   $  /  -ft  an&  0̂   r a y s ,   as  w e l l   a s  

25  a g a i n s t   f a s t   and  s l o w   n e u t r o n s .   The  e f f i c i e n c y   a g a i n s t  

n e u t r o n s   w i l l   be  t h e   b e s t   i f   a l l   t h e   w a t e r   i s   k e p t   i n  

t h e   s h i e l d .   The  e f f i c i e n c y   i s   s t i l l   v e r y   g o o d   h o w e v e r  

i f   t h e   s h i e l d   i s   a l l o w e d   to   d ry   ( i n   t h i s   c a s e   j u s t  

t h e   r e a c t i o n ,   h y d r a t a t i o n   and  a d s o r b e d   w a t e r   i s   k e p t ) .  

ZO 
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The  f i n a l   s h i e l d   w i l l   c o n t a i n :  

-  l e a d ,   a t   l e a s t   38  %  of   w e i g h t ;  

-  b o r o n ,   a t   l e a s t   0 . 6   %  of   w e i g h t ;  

-  h y d r o g e n ,   a t   l e a s t   1 . 5   %  of   w e i g h t   (we t   s h i e l d ) ,  

-  h y d r o g e n ,   a t   l e a s t   0 . 7   %  of   w e i g h t   ( d r y   s h i e l d ) .  

5  o r  

The  s h i e l d   w i l l   be  p r e f e r a b l y   m a i n t a i n e d   i n  

we t   c o n d i t i o n s .  
1 0  

Of  c o u r s e   t h e   i n v e n t i o n   i s   n o t   l i m i t e d   t o   t h e  

a b o v e   d e s c r i b e d   p r e f e r r e d   e m b o d i m e n t ,   b u t   i t   can   b e  

b r o a d l y   v a r i e d   and   m o d i f i e d ,   p a r t i c u l a r l y   as  f o r   w h a t  

c o n c e r n s   t h e   e q u i v a l e n t s   of   t h e   v a r i o u s   c o m p o n e n t s .  
15  T h u s ,   f o r   e x a m p l e ,   t h e   l e a d   m i n e r a l s   may  c o m p r i s e ,  

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

b o r o n   m i n e r a l   may  c o m p r i s e ,   b e s i d e s   c o l e m a n i t e ,   a l s o  

b o r a x   or   u l e x i t e .  

2 0  

2 5  

3 0  
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1  CLAIMS 

1)  A  s h i e l d   a g a i n s t   i o n i z i n g   r a d i a t i o n s ,  

c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   i t   c o m p r i s e   a t   l e a s t  

5  one  l a y e r   c o n s t i t u t e d   by  a  c e m e n t - b a s e d   c o n g l o m e r a t e  

or   a  c e m e n t - b a s e d   m o r t a r   c o n t a i n i n g ,   in   s u b s t i t u t i o n  

of  t h e   i n e r t   or   s l i g h t l y   a c t i v e   a g g r e g a t e   f r a c t i o n ,  

a  m i x t u r e   of   one  or   more   b o r o n   a n d / o r   l e a d   m i n e r a l s .  

10  2)  A  s h i e l d   a c c o r d i n g   to   c l a i m   1  c h a r a c t e r i z e d  

by  t h e   f a c t   of   f u r t h e r   c o m p r i s i n g   a  m i x t u r e   of  a d d i t i v e s  

s u c h   as  s u l p h o n a t e s ,   c h e l a t e   f o r m i n g   a g e n t s ,   a e r a t i n g  

a g e n t s   and  e x p a n d i n g   a g e n t s .  

15  3)  A  s h i e l d   a c c o r d i n g   to   c l a i m   1,  c h a r a c t e r i z e d  

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

a n d / o r   c e r u s s i t e   a n d / o r   a n g l e s i t e .  

4)  A  s h i e l d   a c c o r d i n g   to   c l a i m   1,  c h a r a c t e r i z e d  

20  by  t h e   f a c t   t h a t   t h e   b o r o n   m i n e r a l s   c o m p r i s e   c o l e m a n i t e  

a n d / o r   b o r a x   a n d / o r   u l e x i t e .  

5)  A  s h i e l d   a c c o r d i n g   to   c l a i m   3,  c h a r a c t e r i z e d  

by  t h e   f a c t   t h a t   t h e   l e a d   m i n e r a l   c o n s i s t s   of   f l o a t e d  

25  g a l e n a   c o n t a i n i n g   o p t i o n a l l y   a  s m a l l   q u a n t i t y   of  s i l v e r .  

6)  A  s h i e l d   a c c o r d i n g   to   c l a i m   2,  c h a r a c t e r i z e d  

by  t h a t   f a c t   of  c o m p r i s i n g ,   by  w e i g h t :  

-  G a l e n a :   6 5 - 7 5 % ;  

30  -  C o l e m a n i t e :   1 0 - 5 % ;  



0 2 3 2 6 8 0  -  6  -  

1  -  B i n d i n g   a g e n t s :   1 5 - 2 0 % ;  

-  A d d i t i v e s :   5 - 1 0 % ;  

7)  A  s h i e l d   a c c o r d i n g   to   c l a i m   1,  c h a r a c t e r i z e d  

5  by  t h e   f a c t   t h a t   a f t e r   t h e   a d d i t i o n   of   w a t e r   i t   w i l l  

p r e s e n t   a  d e n s i t y   c o m p r i s e d   b e t w e e n   2 .5   and   3 .5   g / c m 3 .  

8)  A  s h i e l d   a c c o r d i n g   to   c l a i m   lf   c h a r a c t e r i z e d  

by  t h e   f a c t   t h a t   t h e   c e m e n t - b a s e d   m o r t a r   p r e p a r e d   w i t h  

10  a d d i t i o n   of   w a t e r   w i l l   r e t a i n   a l l   or   a l m o s t   a l l   o f  

t h e   a d d e d   w a t e r .  

1 5  

2 0  

2 5  

3 0  
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