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I. IN T R O D U C T IO N

The c o n t e m p l a t e d  u s e  of sodiurr in p l a c e  of b i s m u t h  in t h e  s e c o n d a r y  

s y s t e m  of the  F o u r - I n c h  Loop  a t  B r o o k h a v e n  N a t iona l  L a b o r a t o r y  r e q u i r e s  
a  r e - v a l u a t i o n  of th e  lo o p s  d e s ig n .

T h i s  r e p o r t  c o v e r s  t h o s e  d e s ig n  c h a n g e s  d e e m e d  n e c e s s a r y  f o r  sa fe  
o p e r a t i o n  of the  s y s t e m .  It a l s o  i n c l u d e s  a n  e v a lu a t io n  of the  p o s s i b l e  h a z a r d s  

in v o lv e d  an d  m e t h o d s  o f  cop ing  with t h e m .  T h e  h a z a r d s  e v a l u a t e d  a r e  c o m m o n 
ly  e n c o u n t e r e d  in a s y s t e m  us ing  one h u n d r e d  p e r c e n t  s o d i u m .  No a t t e m p t  is  

m a d e  h e r e  to c o v e r  t h e  h a z a r d s  of a  s o d i u m - b i s m u t h  r e a c t i o n .  A l th o u g h  i n 
s t r u m e n t a t i o n  r e l i a b i l i t y  i s  a big f a c t o r  i n  h a z a r d s  e v a lu a t io n ,  t h i s  s u b j e c t  
w a s  not c o n s i d e r e d  o n  th e  b a s i s  tha t  s a t i s f a c t o r y  i n s t r u m e n t s  a n d  t e c h n iq u e s  

h a v e  b e en  and  c a n  b e  d e v e l o p e d  to  m e e t  m o s t  s i tu a t io n s -



II. S U M M A R Y  AND C O N C L U S IO N S

E x c l u d i n g  the  e f f e c t s  of a  s o d i u m - b i s m u t h  r e a c t i o n ,  the  use  of s o d i u m  

in the s e c o n d a r y  s y s t e m  of  th e  F o u r - I n c h  Loop  is  s a f e  a n d  p r a c t i c a l .  T h e r e  

a r e  no i n d i c a t i o n s  tha t  the' d e s i g n  a s  p r e s e n t e d  in t h e  C a t a l y t i c  D ra w in g s  
A1 3001 t h r o u g h  A1 3004 is not a p p l i c a b l e  fo r  s o d i u m .

With  th e  p r o p e r  i n d o c t r i n a t i o n  of the p e r s o n n e l  in v o lv e d ,  t h e r e  s h o u l d  
be no a n x i e t y  w h a t s o e v e r  c o n c e r n i n g  the  u se  of s o d i u m .

T h e  s u g g e s t e d  c h a n g e s  a n d  a d d i t i o n s  r e q u i r e d  f o r  s a f e  o p e r a t i o n  o f  
the  s y s t e m  a r e  l i s t e d  be low:

A. A D D IT IO N S

1. S o d i u m  d u m p  tank

2. P r e - c h a r g i n g  f i l t e r s

3. C la r n  s h e l l  h e a t e r s  f o r  t h e  s o d i u m  d r u m s

4. NaK s c r u b b i n g  s y s t e m  f o r  i n e r t  ga s

5. C o ld  t r a p
6. S o d iu m  s a m p l in g  a p p a r a t u s
7. S te e l  s h i e l d  to s u r  -ound e n t i r e  loop

8. S te e l  d r i p  pans

9. M e t - L - X  f i r e  ex t i  i g u i s h e r s
10. S p e c i a l  p e r s o n n e l  s a f e t y  e q u i p m e n t
11. P l u g g i n g  i n d i c a t o r

12. Oil  t o  w a t e r  h e a t  e x c h a n g e r  f o r  coo l ing  the  m a i n  p u m p  m o t o r

B. C H A N G E S

1. E l i m i n a t i o n  of w a t e r  a s  a  c o o l a n t  to the  m a i n  p u m p

2. H e a t i n g  of g a s  l in e s

2 -
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III. C H A R G IN G  TH E S Y S T E M

The s y s t e m  a s  it now e x i s t *  w i l l  - -quire  a n  a d d i t i o n a l  d um p  tank of a t  

l e a s t  f if ty p e r c e n t  r r o r e  c a p a c i t y  t h a n  the  in v e n to r y  f o r  t h e  s o d iu m  loop.  T h i s  
e x t r a  v o lu m e  i s  r e q u i r e d  f o r  the  fo l l o w i n g  r e a s o n s :

1 E x p a n s i o n  of the c h a r g e  d u e  to  h ea t ing  o r  d r a i n i n g  the s y s t e m  w h i le  h o t .
2. E x t r a  c a p a c i t y  l e c d e d  to m a k e  up l o s s e s  d u r i n g  o p e r a t i o n .

3. G a s  s p a c e  tha t  m n e e d e d  in  the  t a n k s  a t  a l l  t i m e s .
4.  R e d u c t i o n  of t h e r m a l  s h o c k  due to d r a in in g  a h o t  s y s t e m  by c a r r y i n g  a  

c o ld  r e s e r v e  in the c h a r g e  t a n k  to m ix  with  the  h o t  f lu id

To  i m n i m i t d  the i n t r o d u c t i o n  o f  i m p u r i t i e s  in to  t h e  s y s t e m ,  it  would  be  
d e s i r a b l e  to r e c e i v e  the  s o d iu m  s h i p m e n t  in d r u m s .  T h e  s o d i u m  shou ld  be 

s o a k e d  f o r  s e v e r a l  d a y s  a t  a  t e m p e r a t u r e  of 500 F o r  h i g h e r ,  c o o le d  to 250 F  
and  then  p i s s e d  t h r o u g h  p o r o u s  m e t a l  f i l t e r s  with a h o le  s i z e  of 1 5 m i c r o n s  o r  

l e s s  to r e m o v e  th e  so d iu m  oxide- T h e  f i l t e r s  c a n  be i n s t a l l e d  b e tw een  the  d r u m s  
and  the d u m p  t a n k .

I m p u r i t i e s  a l s o  can  be i n t r o d u c e d  into the s y s t e m  i n  t h e  c o v e r  g a s .  S in c e  
I a m p  G r a d e  g a s e s  a r c  c h e a p e r ,  t h e y  a r e  r e c o m m e n d e d  a f t e r  p r o p e r  t r e a t m e n t  
fo r  r e m o v a l  of oxygen ,  w a t e r  v a p o r ,  a n d  h y d r o c a r b o n s .

A s a t i s f a c t o r y  m e th o d  of t r e a t m e n t  in v o lv es  p a s s i n g  th e  ga s  th ro u g h  a 

v'atcd N a h  s c r u b b i n g  s y s t e m .  T h e  s y s t e m  c o n s i s t s  of tw o  NaK s c r u b b e r s  a n d  
th r e e  t r a p s .  T h e  g a s  i s  p a s s e d  a l t e r n a t e l y  th ro u g h  a t r a p  a n d  then  th ro u g h  a  

. c r a b b e r  T h e  f i r s t  s c r u b b e r  i s  k e p t  a t  abou t  500 F  to  i n c r e a s e  the r a t e  of 

r e a c t io n  b e t w e e n  the  c o n t a n u n r u t s  a n d  the  NaK. The  s e c o n d  s c r u b b e r  i s  h e l d  
a a m b i  -nt t e m p e r a t u r e  to cond  m s c  a n y  NaK v ap o r  th a t  n  a y  be e n t r a i n e d  in  t h e  

x a s .

r
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IV. SYSTEM C L E A N I N G

During  f a b r i c a t i o n  o f  the  s y s t e m ,  a l l  c o m p o n e n t s  s h o u ld  be  i n s t a l l e d  f r e e  

o f  g r e a s e ,  d i r t , o i l ,  a n d  o t h e r  f o r e ig n  m a t e r i a l s  which  l a t e r  m a y  r e a c t  c h e m i c a l 
ly  w i th  l iqu id  so d iu m  in  t h e  s y s t e m  Some f o r m  of d e g r e a s i n g  s h o u l d  be a p p l i e d  

s i n c e  a l l  m e t a l s  n o r m a l l y  a r e  c o a t e d  with a  l a y e r  of oil  o r  g r e a s e  d u r i n g  f a b r i c a 

t i o n .
O r d i n a r y  d e g r e a s i n g  s o lu t io n s  a r e  s a t i s f a c t o r y ,  but c a r e  m u s t  be taken  

to  r e m o v e  a l l  t r a c e s  o f  t h e  s o lu t io n  to  g u a r d  a g a i n s t  h a l o g e n a t c d  h y d r o c a r b o n s  

w h i c h  cou ld  reiiCt c h e m i c a l l y  with the  s o d i u m .
B e c a u s e  the s y s t e m  is  c o n s t r u c t ' d  of C r o l o y  which r u s t s  u p o n  c o n ta c t  with 

a i r ,  i t  wil l  be in c e i s a r y  to  f lush  the e n t i r e  s y s t e m  with hot NaK o r  s o d i u m .  The 

c h o i c e  of  the n..» e r i a l  r e s t s  with the  e c o n o m i c s  invo lved .

A s y s t e m  * iat h a s  b e e n  op. r a t e d  with s o d i u m  fo r  a n u m b e r  o f  h o u r s  m ay  
be  c o m p h t e l y  f r e e d  of s o d i u m  us ing  a l c o h o l ,  s t e a m ,  and  w a t e r  f l u s h e s  r e s p e c 

t i v e l y .  Sod ium  in the s o l i d  s t a t e  goes  in to  s o l u t i o n  in a l c o h o l .  T h e  lo n g e r  cha in  
a l c o h o l s  d i s s o lv e  the  s o d i u m  m o r e  s low ly  t h a n  th e  s h o r t e r  c h a in  a l c o h o l s ;  c o n 

s e q u e n t l y ,  the r a t e  of h e a t  evo lu t io n  i s  s l o w e r .
Butyl a lc o h o l  c a n  be  u s e d  f i r s t  a n d  the  n u m b e r  of c a r b o n s  in t h e  a lco h o l  

d e c r e a s e d  with the  a m o u n t  of sod ium  a n a l y z e d  in  the e f f luen t .  F i n a l l y  d ry  
s a t u r a t e d  s t e a m  f o l l o w e d  by  a  w a t e r  r i n s e  i s  u s e d  if  n e c e s s a r y



V. D ESIGN C O N S ID E R A T IO N S

A. C O L D  T R A P P IN G

A  c o ld  t r a p  to m e e t  th e  r e q u i r e m e n t s  of th e  F o u r - I n c h  L oop  i s  e s s e n t i a l .  

C o n s i d e r a t i o n  of the e f f e c t  o f  e x c e s s  oxygen  on  th e  C r o lo y  b e a r s  th i s  o u t .  C o n 

c e n t r a t i o n s  of oxygen  g r e a t e r  th a n  0 .0 0 5  p e r c r n t  a c c e l e r a t e  th e  c o r r o s i o n  of 

C r o l o y .  C a r e f u l  e x a m i n a t io n  of the  loop  m u s t  b e  m a d e  to e l im in a te  a l l  p o in ts  

w h e r e  in a d v e r t e n t  c o ld  t r a p p i n g  co u ld  tak e  p l a c e .  C o ld  t r a p p in g  w i l l  o c c u r  

w h e r e v e r  th e  t e m p e r a t u r e  o f  th e  c o n ta in e r  i s  b e lo w  th e  s o lu b i l i ty  t e m p e r a t u r e  
of Na , 0  f o r  th a t  p a r t i c u l a r  c o n c e n t r a t i o n .  P o in t s  o f  s u s p e c t  a r e  i n s t r u m e n t  

t a p s ,  v a l v e s ,  h e a t  e x c h a n g e r s ,  a n d  g a s  v e n ts .  H e a t e r s  a t  th e s e  p o in t s  w i l l  

r e m e d y  th e  s i tu a t io n .

A p lu g g in g  in d ic a to r  s h o u l d  be i n s t a l l e d  in  c o n ju n c t io n  w ith the  c o l d  t r a p .

T h is  i s  n e c e s s a r y  to  m e a s u r e  th e  e f f e c t iv e n e s s  o f  th e  co ld  t r a p  w h en  o n ly  the

to ta l  i m p u r i t i e s  a r e  c o n s i d e r e d .
»

C h e m i c a l  a n a ly s i s  r e q u i r e s  p r o v i s io n s  f o r  t a k in g  so d iu m  s a m p l e s  f r o m  

the  s y s t e m .

B. IN S U L A T IO N

T h e  ty p e  of in s u la t io n  s e l e c t e d  f o r  a  s o d iu m  s y s t e m  sh o u ld  ta k e  i n to  a c c o u n t  

the  v io l e n t  r e a c t io n  b e tw e e n  f r e e  an d  a b s o r b e d  w a t e r  a n d  the  s o d iu m  o f  th e  

s y s t e m .  S od ium  a l s o  r e a c t s  to  a  l e s s e r  d e g r e e  w i th  any  m a t e r i a l  c o n ta i n in g  

c h e m i c a l l y  bound w a te r  s u c h  a s  c a lc iu m  s i l i c a t e  i n s u l a t i o n  o r  85 p e r c e n t  m a g n e s ia .

H i j 'h - d e n s i t y  m i n e r a l  f i b e r  f e l t s ,  m o ld e d  a e r o g e l ,  m o ld e d  d i a t o m a c e o u s  

e a r t h  (1 9 0 0  F  type) ,  a n d  h i g h - t e m p e r a t u r e  m o ld e d  a m o s i t e  h av e  b e e n  u s e d  on 

l a r g e - s c a l e ,  e x p e r im e n ta l  l i q u i d  so d iu m  l i n e s .  T h e s e  m a t e r i a l s  h a v e  d i s p l a y e d  

a d e q u a t e ,  a lth o u g h  not c o m p l e t e ,  r e s i s t a n c e  to  f lo w  of l iq u id  s o d iu m .

b i n c e  th e  T o u r - I n c h  L o o p  is  an  e x p e r i m e n t a l  f a c i l i t y ,  i t  w ou ld  b e  w e l l  to 

choc* j  a n  in s u la t io n  th a t  c a n  be  r e m o v e d  a n d  r e i n s t a l l e d  r a p id ly .

C .  P U M P S

T h e  p r e s e n t l y  p r o p o s e d  s e c o n d a r y  s y s t e m  i n c l u d e s  a  B y ro n  J a c k s o n  c an n e d  

m o t r r  p u m p .  T n c  e l e c t r i c  m o t o r  i s  c o o le d  by a  c i r c u l a t i n g  w a te r  s y s t e m .  If



•o d iu m  i« u s e d  in  t h i s  s y s te m ,  w a t e r  w o u ld  not be a d v i s e d  a s  a  h e a t  t r a n s f e r  

a g e n t  fo r  the  m o t o r .

With a  s m a l l  a m o u n t  of m o d i f ic a t io n ,  o i l  co u ld  be c i r c u l a t e d  in the  m o to r  
j a c k e t .  T h e  o il  t h e n  c o u ld  be c o o le d  b y  a n  o i l - t o - w a t e r  h e a t  e x c h a n g e r ,  e l i m 

ina tin g  the  h a z a r d  o f  runn ing  w a te r  l i n e s  in to  the  c e l l .

D. VEN T L IN E S

Due to  the  h i g h e r  v a p o r  p r e s s u r e  o f  s o d iu m  c o m p a r e d  to  b i s m u th ,  it w ill  

be  e s s e n t i a l  to  e l e c t r i c a l l y  h e a t  the  v e n t  l i n e s .  H ea tin g  s h o u ld  e x te n d  ab o u t 

two o r  t h r e e  f r e t  f r o m  the l iq u id - g a s  i n t e r f a c e  to  p r e v e n t  t h e  c o n d e n s a t io n  
of so d iu m  v a p o r .  P lu g g in g  the  l ine  t h a t  e q u a l i z e s  the  p r e s s u r e  b e tw e e n  the 

s u r g e  tan k  a n d  th e  d u m p  tank  by c o n d e n s e d  so d iu m  v a p o r ,  w o u ld  k e ep  the 
s y s t e m  f r o m  d r a i n i n g  c o m p le te ly

G as  l in e s  a l s o  s h o u ld  be h e a te d  to  k e e p  any  m o l te n  s o d iu m  th a t  is  i n 

a d v e r t e n t l y  f o r c e d  in to  the lin.- f r o m  f r e e z i n g .  T h is  p o s s i b i l i t y  e x i s t s  when 
the  system , i s  b e in g  c h a r g e d ,  or w hen  g a s  p r e s s u r e  in  d i f f e r e n t  p a r t s  of the  

s y s te m  is  not e q u a l .

i
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V I. M E C H A N IC A L  E Q U IP M E N T  F A IL U R E S

T o  p r e d i c t  a l l  p o s s i b l e  m e c h a n ic a l  e q u ip m e n t  f a i l u r e s  th a t  c o u l d  o c c u r  in 

t h e  F o u r - I n c h  L oop  w o u ld  be im p o s s i b l e .  H o w e v e r ,  the  tw o m a j o r  e q u ip m e n t  

f a i l u r e s  th a t  sh o u ld  b e  c o n s i d e r e d  a r e  d i s c u s s e d  in  the fo l lo w in g  p a r a g r a p h s ;

A . F A IL U R E  O F  T H E  SODIUM P U M P

If both  lo o p s  o f  th e  s y s t e m  a r e  o p e r a t i n g  a s  a  unit a n d  th e  s o d iu m  fa i l s ,  

t h e  a i r  su p p ly  to  the  s o d i u m - t o - a i r  h e a t  e x c h a n g e r  m u s t  be sh u t  d o w n  i m m e d i a t e 

l y .  T h i s  w ill  p r e v e n t  th e  so d iu m  in the  s o d i u m - t o - a i r  h e a t  e x c h a n g e r  f r o m  f r e e z 
in g  . The f u r n a c e  s h o u ld  be  shu t down s i m u l t a n e o u s l y .  A ll of t h e  e l e c t r i c a l  h e a t 

in g  u n i ts  fo r  the  p ip in g  a n d  c o m p o n e n ts  s h o u l d  be tu rn e d  on a s  th e  t e m p e r a t u r e  

o f  th e  loops  a p p r o a c h  t h e  f r e e z in g  p o in ts  o f  th e  c o o la n t .
T he  p u m p  s h o u ld  th e n  be e x a m in e d  to  d e t e r m in e  the  e x t e n t  of the  f a i l u r e ;  

t h e  r e s u l t s  f r o m  th is  in v e s t i g a t i o n  w il l  d e t e r m i n e  the  s u b s e q u e n t  p r o c e d u r e .

If the  f a i l u r e  i s  m i n o r  a n d  c a n  be  r e p a i r e d  in  a few m i n u t e s ,  dum ping  
o f  th e  s y s t e m  is  u n n e c e s s a r y .  H o w e v e r ,  e x t e n s i v e  r e p a i r s  w o u ld  r e q u i r e  
d r a in in g  the  s o d iu m  s y s t e m .

B. FA11 U R E  O F  T H E  AIR S U P P L Y  T O  T H E  H E A T  SINK

T h is  s i t u a t i o n  w i l l  r e q u i r e  i m m e d i a t e  s h u t -d o w n  of the  f u r n a c e  u n ti l  the  

s o u r c e  of the  t r o u b le  i s  lo c a t e d .  D um ping  th e  s y s t e m  s h o u ld  p r o c e e d  only  if 
e v a lu a t io n  of th e  f a i l u r e  in d ic a te s  a p r o l o n g e d  d e la y .  As b e f o r e ,  th e  s y s te m  
t e m p e r a t u r e s  m u s t  b e  c a r e f u l l y  w a tc h e d  to  p r e v e n t  f r e e z in g  of t h e ' l i q u i d  m e ta l  
in  th e  l in e s  an d  c o m p o n e n t s .
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V H . P E R S O N N E L  A N D  E Q U IP M E N T  P R O T E C T I O N

The n e c e s s i t y  of p r o t e c t i n g  o p e r a t i n g  and  m a i n t e n a n c e  p e r s o n n e l  c a n n o t  b e  

o v e r  e m p h a s i s e d ;  h o w e v e r ,  a  to o  c o n s e r v a t i v e  a t t i t u d e  c v n c e r n i n g  the  h a z a r d s  

of a s o d iu m  s y s t e m  m a y  p ro v e  o u t s i d e  the  l i m i t s  of p r a c t i c a l i t y .  E x p e r i e n c e  

in o p e r a t i n g  s o d i u m  loops  h a s  i n d i c a t e d  tha t  an a d e q u a t e  d e s ig n ,  p r o p e r  f a b 
r i c a t i o n ,  and  a  good  o p e r a t i n g  p r o c e d u r e  m a t e r i a l l y  r e d u c e  the c h a n c e s  f o r  

a m a j o r  a c c i d e n t .  On the o t h e r  h a n d ,  m i n o r  e q u i p m e n t  f a i l u r e s  will  r e s u l t  

in a c e r t a i n  a n ' o u n t  of d a m a g e  to m a t e r i a l ,  but n e e d  not i n j u r e  p e r s o n n e l .
F a t ig u e  f a i l u r e s  of b e l lo w s  o p e r a t i n g  v a l v e s ,  s t r e s s  f a i l u r e s  of w e ld s ,  o r  
m e c h a n i c a l  f a i l u r e s  of s e a l s  wil l  r e s u l t  in  s o d iu m  f i r e s .  T h e  m a g n i tu d e  of t h e  
f i r e s  wi l l  be a  f u n c t io n  of the r u p t u r e  s ize ,  so d iu m  t e m p e r a t u r e ,  s y s t e m  p r e s s u r e ,  
and  a l e r t n e s s  o f  the  o p e r a t o r s  in b r i n g i n g  the f i r e  u n d e r  c o n t r o l .

The  m o s t . c o m m o n  h a z a r d  e n c o u n t e r d  in u s ing  s o d i u m  i s  the r e a c t i o n  of 
l iqu id  s o d i u m  i n  a i r .  It wil l  ign i te  s p o n t a n e o u s l y  in a i r  a t  t e m p e r a t u r e s  a b o v e  
240 F .  In v i r t u a l l y  a l l  h i g h - t e m p e r a t u r e  so d iu m  s y s t e m s ,  a le ak  will  r e s u l t  

in a s o d iu m  f i r e
Sodium r e a c t s  v io len t ly  with w a t e r ,  g e n e r a t i n g  h y d r o g e n  and  enough h e a t  

to ignite  the  h y d r o g e n  in the p r e s e n c e  of a i r .  It is  t h e r e f o r e  n e c e s s a r y  to 
m i n i m i z e  the  n u m b e r  of w a t e r  l i n e s  e n t e r i n g  a s o d iu m  e x p e r i m e n t a l  a r e a  

to  r e d u c e  the  c h a n c e s  of such  a r e a c t i o n  o c c u r r i n g .
S ince  th e  s o d i u m  p r e s s u r e  in  t h e  F o u r - I n c h  Loop  w i l l  be  in e x c e s s  of 50 

fee t  of h ead ,  i t  w o u ld  be a d v i s a b l e  t o  e n c l o s e  the loop  w i th  a  t e m p o r a r y  s h i e l d .
The s h i e l d  s h o u l d  be c o n s t r u c t e d  of  a t  l e a s t  16 gauge  s h e e t  m e t a l  on a d e q u a t e  
s t e e l  f r a m i n g  a n d  e x te n d  f r o m  f l o o r  t o  c e i l in g .  A c l e a r a n c e  of f ive f e e t  s h o u l d  

be left  a r o u n d  t h e  lo^p  fo r  a c c e s s .  P l e x i g l a s s  p o r t s  s h o u l d  be p l a c e d  s t r a t e g i c a l 
ly a r o u n d  the  c e l l .

The p u r p o s e  of the  s h i e l d  is  t w o - f o l d .  It will  p r o t e c t  o p e r a t i n g  p e r s o n n e l  
f r o m  be ing  s p r a y e d  by a je t  of l i q u i d  m e t a l ,  and  wi l l  s e r v e  to  con f ine  the  N a ^ O  
v a p o r s  f o r  i m m e d i a t '  r e m o v a l  by t h e  e x h a u s t  f a n s .  T h e  v a p o r s  a r e  v e r y  d e n s e  
a n d  h igh ly  t o x i c ,  o b s c u r i n g  the  s o u r c e  of the  f i r e  a n d  h a m p e r i n g  e f f o r t s  to 
e x t in g u i s h  i t .



Stee l  d r i p  prtns shou ld  c o v e r  a n y  e x p o s e d  c o n c r e t e  w h e r e  t h e r e  is  a 

p o s s i b i l i t y  o f  l iq u id  so d iu m  c o n t a c t .  T h e s e  pans  k e e p  t h e  s o d i u m  f r o m  r e 
ac t ing  w i th  th e  c o m b in e d  w a t e r  in  t h e  c o n c r e t e  an d  c o n f i n e  the s o d iu m  p u d d le  
t h e r e  by m a k i n g  i t  e a s i e r  to e x t i n g u i s h .

B e c a u s e  s o d i u m  re a d i ly  r e a c t s  with h a lo g e n a te d  h y d r o c a r b o n s  a n d  C O ^,  
wry f i r e  e x t i n g u i s h e r s  us ing t h i s  t y p e  of m a t e r i a l  s h o u l d  bs  r e m o v e d  c o m p l e t e l y  
f r o m  the v i c . n i t y  of the loop.

S od ium  f i r e s  can  be e x t i n g u i s h e d  by oxygon s t a r v a t i o n .  F o r  th is  p u r p o s e  
soda  a s h  a n d  a l k a l i  m e ta l  c h l o r i d e s  c a n  be u sed .  C o m m e r c i a l l y  a v a i l a b le  
e x t in g u i s h in g  a g e n t s  a r e  m o s t  « a t i s / a c t o r y .  An i r r p r e g n a t o d  f r e e - f lo w in g  

in d iu m  c h l o r i d e  i s  a v a i l ab le  ir» p r e s s u r i s s d  e x t i n g u i s h e r  s  u n d e r  the  t r a d e  n a m e  
<.f M e t - L - X .  T h e s e  e x t i n g u i s h  r s  s h o u ld  be p la ce d  a t  c o n v e n i e n t  l o c a t io n s  

th ro u g h o u t  th e  loop  a r e a .  G | . mi b u c k e t s  of M e t - L - X  f o r  a p p l i c a t i o n  to the  f i r o  
by s co o p in g  w o u ld  be even  n -ore  c o n v e n i e n t .

All p e r s o n n e l  engaged  in f i g h t in g  f i r e s  o r  m a i n t a i n i n g  o r  o p e ra t in g  

;u ipm ent  in  a n  e x p o se d  a r e a  s h o u l d  have  the fo l lowing  e q u i p m e n t  a v a i l a b l e :
Eye p r o t e c t i o n  - C u p - t \  ;>;* s a f e t y  gog g le s  an d  n o n - i n f l a m a b l e  f u l l - l e n g t h  

face  s h i e l d s .

H e ed  p r o t e c t i o n  - A lu m in u m  " h a r d "  ha t .

Foot p r o t e c t i o n  - M o u ld e r s  s l u . e s
Bv.dy p r o t e c t i o n  - F i l i - l e n ^ t h  c h r o r r e  l e a t h e r  c o a t s .
Hand  p r o j e c t i o n  - C h r o m e  l e a t h e r  g loves  and  in o m e  i n s t a n c e s  a s b e s t o s  c l o v e s .
R e s p i r a t o r y  p ro te c t io n  - Se l f  c o n t a i n e d  r e b r t a t l u r  ty p e  r e s p i r a t o r y  e q u i  - .ment.
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