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The e x t e n t  t o  which r a d i o a c t i v e  f i s s i o n  products z.: .: .:  :e r?.gested r,r 
absorbed i n t o  %he body by  employees who work with large :-J:-.--;:~s~ a f  suck 
materids has been a matter of concern f o r  some t h e .  Sr:;r :J ci recent  
survey, no de%erminations had been done t o  a s c e r t a i n  xt-.e::.cr sl . ;cificant 
q u a n t i t i e s  o f  f i s s i o n  products  were being ingested.  The L - . L ; . T I C ~  procedures 
customzri ly  used f o r  gross  a n a l y s i s  of f i s s i o n  products ::I .-.-zhr, u r ine  were 
not s a t i s f a c t o r y  wi th  r e s p e c t  t o  t h e  recovery o f  some e--:.e:;tz. This si tuaLion 
emphasized the need f o r  a program t o  analyze body f l u i d s  1:: s r c e r  t o  d e t e r r h e  
t h e  e x t e n t  of exc re t ion  of c e r t a i n  beta-garnma emi t t i ng  <i.z:2z products 
considered n o s t  hazardous from t h e  p o i n t  of  view of  C&K ?:: , :e : izt ional 
Laboratory operat ions.  

. .  

- ,  

I n  o r d e r  t o  a s say  u r ine  f o r  all of the f i s s i o n  p r c c z c t s ,  e lkbora t e  
s p e c i f i c  procedures would have t o  be worked ou t  f o r  eacr, c l m e n t .  This 
would be cumbersome and imprac t i ca l .  
and t h e  l o w  l e v e l  o f  a c t i v i t y  exc re t ed  would f u r t h e r  i nc rehse  t h e  d i f f i -  
c u l t i e s .  
i s o l a t e  a t  one ope ra t ion  t h e  l a r g e s t  possible  number of  sLir Lazardous betz- 
gamma e m i t t i n g  f i s s i o n  products e 

The l a r g e  bulk  of ~ L n e  tc: be handled 

Therefore, i t  was decided t o  work out a p r o c e c z e  tLat would 

Development o f  t h e  methods was done by the Radiocher2str;r Group of the  
Biochemistry Sect ion of t h e  Biology Divis ion,  with the cc3;eration of one 
member of  t h e  Chemistry Group o f  t h e  Health Physics DivLzlsn. Procedures 
a r e  publ ished i n  r e p o r t  ORNL-?68, e n t i t l e d  "Procedures c z r  the  Radiochemical 
Analysis o f  Rarium, Strontium and Rare Earths  i n  Hurian ITrine," by P a u l  C .  
Tompkins, L. 5 .  Farabee and J. X. Khym. The procedure Ls e s s e n t i a l l y  
q u a n t i t a t i v e  f o r  lanthanum and yttrium. The recovery f o r  3 h r i u n  was fourid 
t o  be around 95% while t h a t  f o r  s t ron t ium was a ? p r o x i x t e i y  9 6 .  

Since the l e v e l  of a c t i v i t y  t o  be found i n  some uri::e samples may be only 
s l i g h t l y  above the background o f  t h e  counters ,  it was necessary t o  e l iminate  
any extraneous be t a  a c t i v i t y  that might be introduced Ir. --ze c a r r i e r s  o r  
chemicals used i n  t h e  procedure. 
a c t i v i t y  due t o  impur i t i e s .  
s y n t h e t i c  c a t i o n  exchange r e s i n s .  
showed e s s e n t i a l l y  no be ta  a c t i v i t y  above background 3f *-:;e zounters .  

Y t t r i u m  and lanthanurr, c u r r i e r s  d i d  have some 
These impur i t i e s  can be rert ' j?c Sy t h e  use of 

Experkiental  runs or; x s t L l e d  water samples 

The u r i n a l y s i s  survey was s t a r t e d  i n  September, 1%:. Twenty-four hour 
u r i n e  samples were co l l ec t ed  f o r  a n a l y s i s .  
personnel  i n  t h e  Operations Divis ion.  
samples from 7 persons employed ir, t h e  Health Dhysics Di-;lsion, who have l i t t l e  

The samples ' a e r e  submitted by 
For con t ro l  purpose3, u( hour ur ine 
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o r  no exposure t o  f i s s i o n  products,  were assayed. 
7 c o n t r o l  samples was 1.1 cts/min., w i t h  a maximurn of 2.2 cts/min. 
t h e  survey includes a n a l y s i s  on samples from 38 i nd iv idua l s .  
higher  resu l t s  were followed up by resampling a t  l a t e r  dates. 
of the results of tk analyses i s  l i s t e d  below. 
determined by counting t h e  sample on a GM counter  w i t h  a thin  mica window. 
The geometry was 27 e 5%* 

The average a c t i v i t y  of the 
To d a t e ,  

Moat of t h e  
A t a b u l a t i o n  

The beta-gamma a c t i v i t y  was 

Resu l t s  of Survey of  Beta A c t i v i t y  Excreted by Plant Personnel 

Net cts/min 
Excreted p e r  dag 

( 5  

Number of 
I n d i v i d u a l s  

15 

5 t o  10 9 

10 t o  20 5 

x) t o  50 2 

> 50 7 

Detai led s t u d i e s  have been made of t h e  nine cases which showed exc re t ion  
Seven of the nine 

The b e l i e f  
of material  with a c t i v i t y  greater t h a n  20 cts/min per day. 
samples showed a decay w i t h  a h a l f - l i f e  of  approximately bo days. 
t h a t  t h i s  a c t i v i t y  was due t o  Sr89 was substantiated by abso rp t ion  curve 
s t u d i e s .  
This  was proven by  absorpt ion curve s t u d i e s  as  well as by chemical separat ion 
with subsequent s t u d y  of t h e  decay and/or growth of  t h e  component p a r t s .  

The a c t i v i t y  of t he  o t h e r  two samples was found to b e  due t o  Sr9'. 

Of p a r t i c u l a r  i n t e r e s t  was one case which showed t h e  h i g h e s t  a c t i v i t y  
The employee was t aken  from l a b o r a t o r y  work about one week found t o  date. 

a f t e r  t h e  highest  a c t i v i t y  was found, and the case was studied i n  d e t a i l  by  
ana lyses  of weekend samples f o r  seven consecutive weeks. 
were c o l l e c t e d  on t h e  1 1 t h  and 1 5 t h  weeks. 
b e t a  a c t i v i t y  found i n  the nine samples: 

Additional sanples  
The fol lowing t a b l e  shows the 
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Time o f  Co l l ec t ion  

1st week 

2nd 1' 

3 r d  

4 t h  

5 th  'I 

6 t h  

7 t h  'I 
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bt 

comparatively high e l i n i n a t i o n  du r ing  the e a r l y  p a r t  of t h i s  period 
i s  c h a r a c t e r i s t i c  of s t ront ium r e c e n t l y  taken i n t o  t h e  j o d y  and not f i x e d  i n  
t h e  t i s s u e s  o f  g r e a t e r  r e t e n t i v i t y .  
r e c e n t  exposure, one might have expected a g r e a t e r  decrease.  
however, conclude from t h e  above d a t a  t h a t  a very l a r g e  f r a c t i o n  of the a c t i v e  
m a t e r i a l  i n  t h e  body a t  t h e  beginning of t h e  sampling period was el iminated.  
These d a t a  do not  permit one t o  d i s t i n g u i s h  between decrease i n  e l iminat ion 
due t o  reduct ion of body content and decrease due t o  2 r a n s f e r  t o  t i s s u e s  or" 
g r e a t e r  r e t e n t i v i t y  - 

If a l l  o f  t h e  a c t i v i t y  had been due t o  
One does not ,  

Experimental  Study on S r  9*-~9O Excretion i n  Urine 

The case discussed above o f fe red  an opportuni ty  +a study the marmer i n  
which t h e  be t a  a c t i v i t  was excreted.  
i n  t h e  samples was S r 6  - Y90e Khether t h e  SrW - Ys was excreted i n  
equi l ibr ium, o r  whether t he  e x c r e t i o n  was primarily s t x n t i u m  was not known, 
s ince ,  under rou t ine  methods of  sampling, t h e  t i m e  lzcse from the c o l l e c t i o n  
of t h e  sample t o  t h e  f i n a l  counting was t h r e e  t o  f o u r  x y s  i n  s o m e  ca ses .  
t h i s  time i t  was impossible t o  determine d e f i n i t e l y  x-,y growth of Y9'. This 
d i f f i c u l t y  was obviated by c o l l e c t i n g  the  g r o s s  f i s s i c n  ?roducts ,  and counting 
immediately. 

Previous analzses had shown t h e  a c t i v i t y  

By 

The following tab le  g ives  t h e  r e s u l t s :  
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Growth of Ac t iv i ty  wi th  Time 

Time Lapse a f t e r  Net cts/min 
Zero Time++ i n  h r s .  

15-112 13.4 f 1.8 

32 

56 

64 

128 

16.4 * 1.9 
19.2 5 2.0 

21.3 f. 2.0 

22.6 -t- 2.0 

230 26.8 f 2.0 

* Zero tinie i s  considered as t h e  middle of the sampling per iod.  

The growth o f  t h e  Yw daughter follows ver  c l o s e l y  the  ca l cu la t ed  growth 
a t  t h i s  l e v e l  of a c t i v i t y .  Assuming t h a t  a S r 8  - Yw equi l ibr ium ex i s t ed  i n  
t h e  body, t h e s e  r e s u l t s  would ind ica t e  that t h e  S r w  is  excreted p r e f e r e n t i a l l y .  

Conclusion: 

Although t h e  exp lo ra to ry  survey included only a N t e d  number of employees, 
t h e  r e s u l t s  appear t o  i n d i c a t e  that opera t ions  are of auch a nature  t h a t  
employees may but  seldom do take  s i g n i f i c a n t  q u a n t i t i e s  of b e t a  emi t t ing  
i so topes  i n t o  t h e  body. The p r i n c i p a l  hazard appears t o  be due t o  strontium. 
Sr9O is  p a r t i c u l a r l y  hazardous because of its combination of l ong  rad ioac t ive  
h a l f - l i f e  and very low e l imina t ion  r a t e  from t h e  ske le ton .  It i s  recommended 
t h a t  employees working wi th  l a r g e  q u a n t i t i e s  of f i s s i o n  products  be sampled 
pe r iod ica l ly ,  and t h a t  persons working with r a d i o a c t i v e  s t ront ium should be 
sampled r e l a t i v e l y  f r equen t ly .  
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