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AM I!WESTIGATIOkI OF THE 2833 i  LEAD LIHE 

I ' N T R O D U C T I O N  
* 0 

In the lower wave l e n g t h  r eg ion ,  p a r t i c u l a r l y  below 2500A, 
ths AAS r ead -ou t  is rather u n s t a 3 l e  b e c a u s e  l i g h t  from t h e  
hurn.er  Zlame i t s e l f  i s  affecting the pho to tube ,  The most 

41 s e c s i t i v e  l i n e  for both z i n c  and i e a d  are i n  t h i s  y n s t a b l e  
wave l e n g t h  r e g i o n " ;  z i n c  a t  2139A and l e a d  a t  2171A. There 
i s  no  o t h e r  known a n a l y k i c a l  a b s o r p t i o n  l i n e  f o r  zinc, b u t  
l e a d  has a line at 2833A that needed t o  be i n v e s t i g a t e d  for 
its u t i l i t y .  The 2833; l e a d  l i n e  is t h e  subject of this 
report - 

P R E F E R R E D  M A C H I N E  O P E R A T I N G  - 
P A R A M E T E R S  

The p r e f e r r e d  machine o p e r a t i n g  p a r a n e t e r s  f o r  t h e  t w o  l i n e s  
were d e t e r m i n e d  and  w e r e  found t o  be as &own ia t a b l e  1. -- 

Tab le  1 
PTZEFE-ilRED 14qCH ILqE OPE?.AT IL?G PkM1;iET ERS 

~ S P E R I I ! . E E I . j T A L  F R O C E D i J R E  A N D  
D A T A  O B T A I Y E D  

Lamp C u r r e n t ,  m a  - 
4 

4 

Three l e a d - c o n t a i n i n g  samples  a t  high (-d27,000 ppn), i n t e r -  
media te  ("&6,600 2 p m ) ,  and low (- 20 ~ ~ r i i )  l ead  were s e l e c t e d -  
S i x  a l i q u o t s  o f  e a c h  d i g e s t  were a p p r o 2 r i a t e l y  d i l u t e d  f o r  
anzilysis of lead- 

A i r  I Ga in  L ine  - 
0 

The fol lorqing tests were zade :  e a c h  o f o t h e  18 saii-ples w e r e  
analyzed a t  b o t h  t h e  2833A and t h e  217= l e a d  lines. The 
relative error ~ 1 2 s  d e t e r n i n s d  f o r  e a c h  l i n e  by c a l c u l a t i n g  
the  standard d e v i a t i o n s  2nd the c o e f f i c i e n t s  o f  v a r i a t i o n ,  
The " l o w  l e a d "  s a ~ p i e  was d i l u t e d  t o  1/5, 1/10, and 1/20 of 
i ts o r i g i n a l  c ~ n c e n t r a t i o n  t o  d e t e r n i n e  the d e t e c t i o n  l i m i t  
f o r  each of the l ines -  The s e n s i t i v i t y  w a s  d e t e r n i n e d  by-- - 
f i n d i n g  t h e  c o n c e n t r a t i o n  required t o  y i e l d  50% a b s o r p t i o n  
on the r e a d - o u t ,  

2171h 
0 

2833A 

S l i t w i d t h  A c e t y l e n e  

2001.1 

lGOu 

2.5 23 10 

,7 
. I . . 

2.5 23 



Table 11 shows t h e  s t a t i s t i c a l  data  from the r e p l i c a t i o n  
tests. From the a n a l y t i c a l  l i n e  . in  the normal and the 5X 
sca le  expansion modes t h e  s e n s i t i v i t y  ( the  ppm required 
to produce 50% absorption.) was determined t o  be as follows: 

LINE NO=-IAL MODE 

35.0 p p m  

5X S C A U  EXPANSION MODE 

5.0 ppk 

15.0 p p m  2.5 ppm 

The d i l u t i o n  s e r i e s  allowed a n  est imate of t h e  de tec t ion  
l i m i t s  f o r  t h e  twool ines .  I t  was found t h a t  the  de tec t ion  
l i m i t  f o r  t h e  2171A l i n e ,  i f  defined a s  that yie ld ing  1% 
absot;ption, i s .  0 . 5 - p p m  Pb: a s i n i l a r  d e f i n i t i o n .  f o r  the 
2933A l i n e  yielded 1.0 ppn Pb. Both the  above d e f i n i t i o n s  
a re  statements of t h e  de tec t ion  l i n i t  f o r  lead " in  t h e  
sample" using t e n  grams of sanple 5rought t o  100 rn l  oE 
solution.  The%ef ore ,  the  de tec t ion  l i r a i t  i n  the  so lu t ion  
would be 1/10 of those s t a t e d .  The c o e f f i c i e n t s  of var ia-  
t ion  for  ezch l i n e  a t  the  th ree  d i l u t i o n  l e v e l s  were de ter -  
mined by r e p l i c a t e  readings,  The r e s u l t s  a r e  shown i n  
t ab le  111. 

C O N C L U S I O W S  

The experimental d a t a  shows very l i t t l e  d i f f e rence  i n  the  
precis ion of the  two l i n e s .  There isoprobably a  s l i g h t l y  
higher p rec i s ion  obtained on the 2833A l i ne .o  The 2171i 
l i n e  i s  about twice a s  s e n s i t i v e  2s the  2833A. T h a t  ad- 
vantage, hotlever, ' i s  &educed becailse og the  l e s s  s t a b l e  
character of t h e  2 1 7 1 A  l i n e .  T:?e 2833A l i n e  i s  much more 
"comfortable" t o  use because of i t s  hiqner s t a b i l i t y -  
Should one be iqorking f o r  rnaxiinxii s e n s i t i v i t y  t h e  2171A 
l i n e  may be a b e t t e r  choice, For rout ine  analyses  we ' 

would 'choose the  2833i l i n e .  



Table I1 
STATISTICAL DATA OBTAINED ' 

Table 111 
D I G E S T I O N  LIIII'T DATA 

SAIQLE 

302- 1 
2 
3 

N 

i 4 
5 
6 i 

1 
! 

294- 1 
2 

I 3 
I 4 

5 i 
I 6 

I 956- : 
4 

I 5 .  
6 

p p ~  SAMPLE, DETERMINED ' 
2171; 

0 

2171A 

25,600 
25,300 
25,000 

' 0  

2833A 

26,800 
27,200 
26,400 

2833i 

25,500 1 27,200. I I 

237 

128 

I 19.0 1 20.9 

I - -  - 

I 
X=19.0 . I  X-21.2 0.6 

0 

2171A 

a 

6 

25,300 
25,000 - 

X=25,283 

6 

323 

5 6  

2833; 

27,500 
26,500 

l;f=26,933 

0.6 

6125 
6325 
6250 
6075 
6000 
6300 - 

;=6188 

1.1% 

2: 1% 

I 
i 
I 

1.2% 

I 

I 

0.9% 

I 

3.1 

6660 1 
1 6525 , 

6625 
6800 1 

2 -8 
i 

I 

6660 
6675 

%=6658 

18-0 
19.0 
19.5 
18.5 
19-0 

: 

6 

20.8 
21 - 4  
22.4 
21.0 
21.0 


