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5 February 1944 

Subject :  Report on Survey on t h e  Monsanto Chemical Co. Operations.  

The Monsanto Chemical Co. w i l l  be concerned wi th  t h e  development of an 

ope ra t ion  which w i l l  even tua l ly  produce 10 c u r i e  of  Polonium pe r  month. 

The developnent of t h e  opera t ion  has t aken  p l ace  i n  t h e  l as t  t h r e e  

The eventua l  months, and t h e  first; p re l imina ry  runs  are now beginning. 

recovery o f  Polonium w i l l  be made from a c t i v a t e d  Bismuth fran p i l e  reac t ion .  

For t h e  present ,  hovlt!ver, t h e  polonium w i l l  be co l l ec t ed  from Radio-lead which 

w i l l  be a v a i l a b l e  from t h e  Por t  Hope mining operat ions.  The contemplated 

program i n  i t s  s imples t  f o m  a t  p re sen t ,  involves  v o l a t i l ' i e i n g  t h e  polonium, 

which is a decay product  o f  Radio-lead, and c o l l e c t i n g  it on a cold surface, 

t o g e t h e r  w i th  o t h e r  impur i t ies .  Following t h i s ,  t h e  Polonium is c o l l e c t e d  

on a f o i l  by  an  e l eck rop la t ing  method. 

Precaut ions  which would seem t o  be most e f f e c t i v e  f o r  t h e s e  opera t ions  
I 

involve t h e  in t roduc t ion  of v e n t i l a t i n g  devices ,  and enc los ing  t h s  opera t ions  

where eve r  poss ib le .  

c lo th ing ,  and t h e  wearing of masks, are a l s o  being taken.  The men w i l l  be 

Precaut ions  as t o  the  wearing of gloves,  change of 

examined p e r i o d i c a l l y ,  and i n  every  in s t ance ;  a t  least once 

employment. Urine 

be reviewed by D r .  

Chemical co. 

and blood examinations w i l l  be conducted 

Baker, who has  been r e c e n t l y  employed by 

be fo re  t h e i r  

r o n t h l y ,  and w i l l  

t h e  Monsanto 

Measuring devices  are a v a i l a b l e  now, and samples of  a i r  w i l l  be co l l ec t ed  

wi th  an e l e c t r o s t a t i c  p r e c i p i t a t o r .  

w i t h  a Geiger counter ,  and genera l  r a d i a t i o n  w i l l  be  surreyed by both  meter  and 

fi  lm.  

Uoni tor ing w i l l  be conducted r e g u l a r l y  
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' I n  a d d i t i o n  t o  t h e  general  phys ica l  examinations,  s t u d i e s  of t h e  r idges  

of t h e  f i n g e r - t i p s  will be made w i t h  wax impressions.  

opera t ions  on 27 Jan, 44, and w i l l  submit a r epor t  on h i s  recommendations 

and ' f indings . 
A s  soon as a c t i v a t e d  Bismuth i s  a v a i l a b l e ,  procedure f o r  e x t r a c t i n g  

D r .  Bale reviewed t h e  

Polonium w i l l  be cons iderably  modif ied and w i l l  be a chemical process  p r i -  

marily. These opera t ions  involve: 

a. Dissolving i n  Aqua Regia. 
b. 
C. Scrubbing operat ion.  
d. Vashing operat ion.  
e . Re-di s so lv ing  . 
f . Elec t ro -p la t ing  . 

Transfer  t o  t h e  evaporat ing uni t .  

.These opera t ions  have been enclosed where ever poss ib l e ,  and w i l l  be thoroughly 

ven t i l a t ed .  Mechani.ca1 handl ing has  been reduced t o  t h e  minimum. 

The primary hazard t o  h e a l t h  i s  obviously t h e  i n t r o d u c t i o n  of  Polonium 

i n t o  t h e  body. 

t h e  r e s p i r a t o r y  and g a s t r o - i n t e s t i n a l  systems. 

B io log ica l  d a t a  on t h i s  m a t e r i a l ,  s eve ra l  Bio logica l  t r a c e r e x p e r i m e n t s  wi1.1 

I t  i s  l i k e l y  t h a t  t h e  only  p o r t a l s  of e r t r a n c e  are through 

To es . tab l i sh  t h i s  and other  

be conducted and the) a v a i l a b l e  l i t e r a t u r e  w i l l  be reviewed. 
4 

F o l o n i m  has a h a l f  l i f e  of  139 days, iA; e m i t s  a very  e n e r g e t i c  

Alpha p a r t i c l e .  To in t roduce  i n t o  t h e  body any cons iderable  q u a n t i t y  of t h i s  a 

m a t e r i a l  i s  dangerous, 

a b l e  p e r  d i s i n t e g r a t i o n ,  and compare it wi th  Radium and i t s  daughter  products.  

For similar masses; Polonium is roughly 5,000 times as a c t l v e  as Radium, b u t  

T t  i s  poss ib l e  t o  c a l c u l a t e  t h e  amount of energy a v a i l -  

t h e  s i n g l e  Alpha p a r t i c l e  has  much l e s s  energy than  t h e  t o t a l  number of  p a r t i c l e s  

emi t ted  by  Radiuin up t o  Radium D, which serves  e f f e c t i v e l y  t o  s t o p  t h e  cha in  

because of i t s  long h a l f  l i f e .  On a f i r s t  approximation, Polonium would appear 

t o  have a thousand ' t jnes more energy a v a i l a b l e  than  a similar amount of Radium. 
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This would mean tha t ;  Polonium might be 1,000 t imes as dangerous as Radium. 

This  assumes t h a t  meitabolism o f  t h e  two metals are similar. 

H. L. FRIEDELL 
Najor, W. C. 

Executive Gfficer, Medical Sect ion  


