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THE CONTINUOUS DETERMINATION OF LEAD I N  A I R  

H.P. Lof t in* ,  C.M. C h r i s t i a n ,  and J.W. Robinson 

Department of Chemistry 
Louis iana  S t a t e  U n i v e r s i t y  

Baton Rouge, L o u i s i a n a  70803 ( U S  .A. ) 

* Geigy Chemical C o r p o r a t i o n  
S a i n t  G a b r i e l  , L o u i s i a n a  70776 

M e t a l l i c  p o l l u t a n t s  a r e  of me j o r  concern  in p r e s e n t  p o l l u t i o n  

s t u d i e s .  The h i g h  l e v e l  of l e a d  c o n c e n t r a t i o n s  in automot ive  emiss ions  

h a s  a t t r a c t e d  t h e  a t t e n t i o n  of t h e  f e d e r a l  government and t o  t h e  manu- 

f a c t u r e  of  i n t e r n a l  combustion engines .  Our c i t i e s  s u f f e r  from r i s i n g  

l e v e l s  of l e a d  i n  t h e i r  a tmosphere.  Ambient a i r  i n  Los Angeles  c o n t a i n s  

t h r e e  micrograms of l e a d  p e r  c u b i c  meter. In heavy t r a f f i c  c o n c e n t r a -  

t i o n s  have been r e p o r t e d  r a n g i n g  from 1 4  t o  44 micrograms per c u b i c  

meter. 

l y i n g  and comrwrcial d i s t r i c t s  r e s p e c t i v e l y ,  i n  C i n c i n n a t i  and 

P h i l a d e l p h i a  (1). 

Osaka, Japan r e p o r t e d  4.5 ug/m3 i n  r e s i d e n t i a l  l e v e l s ,  9.9 ug/m3 i n  

f a c t o r y  d i s t r i c t s ,  10.0 Gg/m' i n  mein t r a f f i c  a r t e r i e s  and 36.0 *g/m3 i n  

dense t r a f f i c  (3).  

C o n c e n t r a t i o n s  of 1 t o  J pg/m3 have been r e p o r t e d  i n  t h e  out -  

P a r i s  has  r e p o r t e d  3 . 3  t o  9.8 wg/m3 on h e r  s t r e e t s  ( 2 ) .  

The U.S. P u b l i c  Heal th  S e r v i c e  h a s  taken  a i r  samples  i n s i d e  p l a n t s  

and h a s  r e p o r t e d  11 milligrams/m3 i n s i d e  i n s e c t i c i d e  p l a n t s ,  38 m i l l i -  

grams/m3 i n s i d e  s t o r a g e  b a t t e r y  p l a n t s  and Icg mill igrams/m" i n s i d e  p a i n t  

f a c t o r i e s  (4) .  

P r e s e n t  methods of lead  a n a l y s i s  u t i l i z e  a method of s c r u b b i n g  

l a r g e  volumes of a i r ,  e i t h e r  by p h y s i c a l  entrapment  of p a r t i c u l a t e s  or 
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H, P, MFTIN ET AL. 

by chemica l  c o l l e c t i o n  of molecular  lead. These methods a r e  c h a r a c t e r -  

ized by d e l a y  and p o l l u t a n t  a v e r a g i n g  and n e c e s s i t a t e  h i g h l y  s k i l l e d  

personnel .  

P h y s i c a l  t r a p p i n g  methods i n v o l v e  p a s s i n g  a i r  through v a r i o u s  

f i l t e r i n g  media such a s  f i l t e r  paper  (5,6,7,8), f i b e r  g l a s s  s h e e t s  (9, 

lo), m i l l i p o r e  f i l t e r s  (l,ll), membrane and microsorban f i l t e r s  (lZ!,l3).  

Chemical a g e n t s  u t i l i z e d  have been i o d i n e  i n  methyl a l c o h o l  (14,18), 

i o d i n e  i n  aqueous podassium i o d i d e  (l7,2O), i o d i n e  i n  carbon t e t r a c h l -  

r i d e ,  i o d i n e  monochlor ide,  i o d i n e  c r y s t a l s  (lg), and d i l u t e  n i t r i c  ac id  

s o l u t i o n s  (l5,16 ). 

A n a l y t i c a l  methods u t i l i z e d  have inc luded  x - r a y  f l u o r e s c e n c e  (U) ,  

amperometr ic  t i t r a t i o n s  (21), polarography (9 ,20 ,23 ,28)  s p o t  t es t s  u s i n g  

tetrahydroxy-p-benzoquinone (6), H&04 ( T ) ,  paper  chromatography ( 5 ) ,  

emiss ion  s p e c t r o s c o p y  (8,15,16,24.2: ,27) and c o l o r i m e t r y  u s i n g  d i t h i -  

ona t e  (19 ,X, ,27) .  

The advent  of a tomic a b s o r p t i o n  a s  developed by Walsh ( 2 9 )  intT0-  

duced new p o s s i b i l i t i e s  f o r  a c c u r a t e  a n a l y s i s  a t  low s e n s i t i v i t i e s .  The 

a b s o r p t i o n  of r a d i a t i o n  by a n  element  i s  p r o p o r t i o n a l  t o  the  number of  

a b s o r b i n g  atoms i n  t h e  l i g h t  p a t h .  An i n c r e a s e  i n  t h e  number of  atoms 

i n  t h e  l i g h t  p a t h  w f l l  r e s u l t  i n  a n  i n c r e a s e  i n  a b s o r p t i o n  and t h e r e f o r e  

i n  ana l y  t i c a l  s e n s i t i v i t y  . 
Long a b s o r p t i o n  tubes  have been p r e v i o u s l y  u t i l i z e d  t o  improve 

s e n s i t i v i t y  (30,31,32,33,3L). These long  pa th  t u b e s  s e r v e  t o  concen- 

t r a t e  t h e  c loud  of atoms b e i n g  produced and t o  hold  them i n  t h e  light 

path  f O T  a n  i n c r e a s e d  per iod  of  t i m e .  Robinson r e p o r t e d  a s e n s i t i v i t y  

to  0.0013 ppm f o r  l e a d  w i t h  a T-shaped q u a r t z  f lame a d a p t o r  (35).  

Kiortyohann r e p o r t e d  a v a l u e  of 0.02 ppm a s  t h e  d e t e c t i o n  l i m i t  of lead  

(36). 
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CONTINUOUS DETERMINATION OF L E A D  IN AIR 

Kind and L'vov have s t u d i e d  f u r n a c e s  t h a t  o p e r a t e  a t  h i g h  tempera- 

t u r e s  (38). grams have been 

achieved .  Woodriff has  employed a long absorDt ion  tube and high temper- 

a t u r e  f u r n a c e ,  r e p o r t i n g  a s e n s i t i v i t y  of 5.7 x lo-'' g ( 3 3 , ~ a ) .  

S e n s i t i v i t i e s  in t h e  range  of lo-* t o  

The f lame a t o m i z e r ,  commonly used i n  atomic a b s o r p t i o n ,  h a s  a poor 

e f f i c i e n c y  f o r  producing n e u t r a l  a t o m  from most samples;  o n l y  one i n  

lo6 atoms which pass  through t h e  f lame a r e  reduced (57). 

EQUIPMENT 

The a t o m i z a t i o n  s t e p  u t i l i z e s  h o t  carbon rods and CO t o  reduce  t h e  

lead  compounds t o  t h e  atomic s t a t e  and t h e  equipment was designed t o  

t a k e  advantage of long  p a t h  a b s o r p t i o n  t u b e s  t o  accumulate  a t o m  i n  t h e  

l i g h t  p a t h .  

R a d i a t i o n  Source :  Demountable hol low ca thode  lamp ( k 2 )  u t i l i z i n g  

a s h i e l d e d  ca thode  w i t h  J a r r e l l  Ash 82-500 power supply .  

Monochromater: Ja r re l -Ash  82-500 1 / 2  meter  monochromator w i t h  

speed scanning  a t t a c h m e n t .  100 c f i x e d  s l i t s .  

D e t e c t o r :  R.C.A. 1P28 p h o t o m u l t i p l i e r .  

A m p l i f i e r :  J a r r e l - A s h  82-OOC. 

Recorder:  Beckman model 10005, 10 inch  s t r i p e  c h a r t  r e c o r d e r .  

The g r a p h i t e  r o d s  were hea ted  w i t h  a Lepel  5000 w a t t  r a d i o  f r e -  

quency g e n e r a t o r  u s i n g  4 inch  g r a p h i t e  r o d s  and a 7 t u r n  j$ inch copper  

c o i l .  H e a t i n g  of  t h e  q u a r t s  "T" was accomplished by lOOC w a t t  nichrome 

r e s i s t a n c e  h e a t e r s  , 

The a i r  sample which c o n t a i n e d  lead  was passed over  t h e  w h i t e - h o t  

carbon r o d s .  The l e a d  was reduced t o  n e u t r a l  atoms which passed i n t o  

t h e  hea ted  a b s o r p t i o n  chamber. Here t h e i r  c o n c e n t r a t i o n  was measured by 

atomic a b s o r p t i o n .  The e f f l u e n t  from the  a p p a r a t u s  was removed through 

t h e  e x h a u s t  p o r t s .  The a i r  sample was in t roduced  on a cont inuous  b a s i s  

( F i g u r e  1) .  
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H. P, L O F T I N  ET AL. 

TEFLDN CAP 

//4 IN CARE O N  RODS 

rERoNpLuG qr AIR SAMPLE IN 

F/GUUE I 
ABSORPTjON TUBE 

C a l i b r a t i o n  Data 

The c a l i b r a t i o n  of t h e  a p p a r a t u s  was accomplished u t i l i z i n g  t h e  

method of A l t s h u l l e r  and Cohen ( 4 5 ) .  T h i s  method involved t h e  d i f f u s i o n  

of  t e t r a e t h y l  lead  from a tube of known d i a m e t e r  and pa th  l e n g t h  i n t o  a n  

a i r  stream of known v e l o c i t y .  A diagram of t h e  a p p a r a t u s  is  snown i n  

F i g u r e  2. Each d e v i c e  was c a l i b r a t e d  by weight  loss over  a per iod  o f  

days o r  weeks. The d a t a  were used t o  c a l i b r a t e  t h e  a b s o r p t i o r .  a p p a r a t u s .  

The r a t e s  for t h e  lowes t  c o n c e n t r a t i o n s  w e r e  e x t r a p o l a t e d  from tubes  of 

t h e  same p a t h  l e n g t h ,  b u t  of l a r g e r  d i a m e t e r .  

r a t e s  then e q u a l s  t h e  r a t i o  of t h e  c r o s s  s e c t i o n a l  a r e a s  (4:). 

g i v e s  t h e  d i f f u s i o n  r a t e s  and c o n c e n t r a t i o n s .  

i n s t r u m e n t  is shown in Figure  3 and Table  11. The p r e c i s i o n  of t h e  

The r a t i o  of  d i f f u s i o n  

Table  I 

The c a l i b r a t i o n  of t h e  

method is shown i n  Table  111. 

S e n s i t i v i t y  Limi ts  

The s e n s i t i v i t y  l i m i t s  f o r  If. a d s o r p t i o n  c a n  be c a l c u l a t e d  from 

Table  11. It was observed t h a t  t h e  1.5 * g / m  r e s u l t e d  i n  9% a b s o r p t i o n .  
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H. P, MFTIN ET AL. 

TABLE I 

CALIBRATION OF THE DIFFUSION APPARATUS 

Diameter  of Weight Loss min-l R e s u l t a n t  C o n c e n t r a t i o n  
D i f f u s i o n  Tube by d i f f u s i o n  when d i f f u s i n g  i n t o  

L;g/min a i r .  S t ream f l o w i n g  
1. X)Ol/min. ug/m3 

0 .?9 

2 .oo 

2 -99 

4.05 

5 -09 

5.95 

~ 

0.0018 l . 5  

0.007s 6 .O 

0.0162 i5.C 

0 . O m  29 .o 

0 . 0 ~ 5 0  37.5 

0.0650 59 .c 

TABLE I1 

CALIBRATION OF ABSORPTIOK 

C o n c e n t r a t i o n  -- T Absorbance 

1.5 

6 .C 

15.5 

24.c 

37.5 

54 .G 

'i' 

_ I -  - 'L 

,.. 

~~ 

F u r t h e r ,  t h e  volume of a i r  observed i n  t h e  l i g h t  p a t h  a t  any one t i m e  

was a b o u t  16G ml. Based on t h e s e  o b s e r v a t i o n s  it can  be c a l c u l a t e d  t h a t  

t h e  s e n s i t i v i t y  l i m i t s  o b t a i n e d  were: 

S e n s i t i v i t y  i n  air = 0.16 bg/m3 

Absolu te  s e n s i t i v i t y  ( t o t a l  l e a d )  = ; x g 
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CONTINUOUS DETERKCNATIOK OF =AS IN A I R  

TABLE 111 

REPRODUCIBILITY OF THE METHOD 

C o n c e n t r a t i o n  6.0 wg/m3 Pb 

Sample No. % T  Absorbance 

ii 

5 

6 

7 

8 

4 
10 

7'. 

7k 

7: 

74 

75 

74 

73 

74 

7L 

74 

.1jr 

.1x 

-125 

It i s  a n t i c i p a t e d  t h a t  w i t h  b e t t e r  i n s t r u m e n t a t i o n  and more 

opt imised c o n d i t i o n s  t h a t  t h e s e  l e v e l s  can be s u b s t a n t i a l l y  reduced .  

Determina t ion  of Lead in t h e  Atmosphere 

S e v e r a l  d e t e r m i n a t i o n s  were performed u s i n g  a i r  i n  the  Laboratory 

a s  a n  a n a l y t i c a l  sample. Ambient a i r  was passed through a small d i a -  

phragm compressor .  The resul ts  a r e  g i v e n  i n  Table  I V .  They i n d i c a t e d  

t h a t  lead  was d e t e c t a b l e  even on t h i s  non-optimised equipment. 

more s o p h i s t i c a t e d  equipment ,  i t  is a n t i c i p a t e d  t h a t  s i g n i f i c a n t l y  be tcer  

s e n s i t i v i t y  w i l l  be achieved .  

Conf i rmat ion  & Absorpt ion  by Lead i n  t h e  Atmosphere 

W i t h  

I t  was n e c e s s a r y  t o  prove t h a t  t h e  a b s o r p t i o n  of t h e  lead  resonance  

l i n e s  was caused by lead  i n  t h e  sample and n o t  some o t h e r  unknown 
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H. P. MFTIN ET AL, 

TABLE IV 

DETERMINATION OF LEAD IN LABORATORY AIR 

Date Absorbance 

~- ~~~ 

C o n c e n t r a t i o n  Pb 

8-5-69 

9-2-69 

10- l l i  - 69 

11-7-69 

.040 

.w 

.068 

-050 

material e i t h e r  a tomic o r  molecular .  Two approaches were taken .  

(1) Removal of l e a d  from t h e  a i r  e n t e r i n g  t h e  ins t rument .  This  

r e s u l t e d  i n  a loss of  a b s o r p t i o n  a t  

was t h e  a b s o r b i n g  e lement .  . 
(2) Measurement of a b s o r p t i o n  

Any a b s o r p t i o n  would be ev idence  of 

2 8 3 9  and i n d i c a t e d  t h a t  t h e  lead  

a t  near-by non-absorbing lead  l i n e s ,  

molecular  a b s o r p t i o n  r a t h e r  t h a n  

a tomic  a b s o r p t i o n .  No such a b s o r p t i o n  was observed.  f i e  procedures  a r e  

d i s c u s s e d  w i t h  more d e t a i l .  

(1) Removal of Lead from t h e  A i r  

S e v e r a l  s c r u b b i n g  a g e n t s  were i n v e s t i g a t e d .  The most e f f i -  

c i e n t  was a c t i v a t e d  c h a r c o a l .  Two s c r u b b e r s  f i l l e d  w i t h  a c t i v a t e d  c h a r -  

c o a l  were u t i l i z e d ;  one was a t t a c h e d  t o  t h e  a i r  supply  from a compressed 

a i r  t ank  used p r e v f o u s l y  t o  supply  a i r  f o r  c a l i b r a t i o n  and i n t e r f e r e n c e  

s t u d i e s .  A second s c r u b b e r  w a s  i n s e r t e d  i n t o  t h e  a i r  s t ream between 

t h e  i n j e c t i o n  a p p a r a t u s  and t h e  a b s o r p t i o n  t u b e ,  i n  such  a manner t h a t  

i t  could  be by-passed e a s i l y .  With t h e  s c r u b b e r  i n  t h e  l i n e  e s s e n t i a l l y  

no a b s o r p t i o n  was observed .  When t h e  s c r u b b e r  w a s  removed from t h e  l i n e  

26% a b s o r p t i o n  was r e g i s t e r e d ,  c o n s i s t a n t  w i t h  a c o n c e n t r a t i o n  of t h e  

6.0 bg/m3 l e a d  which was i n j e c t e d  i n t o  t h e  a i r s t r e a m .  

1 68 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
4
:
3
2
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1



C O h T I W O U S  DE!ERMINATION OF LEAD IN A14 

A similar r u n  was performed w i t h  t h e  a i r  supply  t a n k  s c r u b b e r  

and y i e l d e d  a v a l u e  which v a r i e d  from t a n k  t o  tank  from 37.6 t o  1.0 

pg/m3. 

l i n e  w i t h  a c h a r c o a l  s c r u b b e r .  

Lead free a i r  samples  were prepared  by s c r u b b i n g  t h e  a i r  supply  

A series of similar d e t e r m i n a t i o n s  u s i n g  i o d i n e  and i o d i n e  

based s c r u b b e r s  a f t e r  t h e  i n j e c t i o n  p o i n t  demonstrated a s imilar  

a b i l i t y  t o  remove most i f  n o t  aL1 of t h e  lead  i n  t h e  a i r  s t ream.  How- 

e v e r ,  molecular  a b s o r p t i o n  by i o d i n e  i n  the a b s o r p t i o n  tube  was observed 

i n  t h e s e  c a s e s .  As a r e s u l t ,  c h a r c o a l  was chosen as t h e  s c r u b b i n g  a g e n t .  

(2) Measurement Non-Absorbing L i n e s  o f  Lead 

The a b s o r p t i o n  due t o  a 6.0 ~ g / m - ~  l e a d  sample was measured 

a t  t h e  r e s o n a n t  wavelengths  2170g and 2839 ,  which y i e l d e d  t r a n s -  

m i t t a n c e s  of 42.1% and 74$ r e s p e c t i v e l y .  

t i c a l  s e n s i t i v i t y  would be t h e  El701 l i n e .  

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

l e v e l  on t h e  d e t e c t o r .  

and 2836x l i n e s .  

t h a t  t h e  a b s o r p t i o n  a t  2 8 3 9  and 2170g was due t o  lead in t h e  tube  and 

n o t  a n  ex t raneous  molecular  s p e c i e s .  

I n t e r f e r e n c e s  

The obvious c h o i c e  f o r  ana ly-  

However, due t o  i t s  l o w  

Measurements were a l s o  made a t  t h e  near-by 2762 

The absence of a b s o r p t i o n  a t  t h e s e  l i n e s  i n d i c a t e d  

By u t i l i z i n g  a modulated l i g h t  s o u r c e ,  e x c i t a t i o n  and r a d i a t i o n  

i n t e r f e r e n c e s  were n o t  observed .  

It h a s  been shown t h a t  molecular  f ragments  from o r g a n i c  compounds 

can c a u s e  i n t e r f e r e n c e s  in flame a tomizers  ( u u ) .  Although the normal 

c o n c e n t r a t i o n  o f  o r g a n i c  compounds in t h e  a tmosphere do n o t  approach 

l e v e l s  encountered u s i n g  f lame a t o m i z e r s  and o r g a n i c  s o l v e n t s ,  a s tudy  

was performed t o  de te rmine  t h e  e f f e c t s  of  o r g a n i c  compounds on t h e  

developed method. 
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H, P, L O F T I N  ET AL, 

The pure  o r g a n i c  l i q u i d  was i n j e c t e d  i n t o  t h e  a i r  s t r e a m  a t  a ra te  

s u f f i c i e n t  t o  g i v e  a c o n c e n c r a t i o n  of LOO mg/m3. 

conta ined  6.0 pg/m3 of  l e a d .  

i n t e r f e r e n c e s  were observed from t h e  o r g a n i c  compounds noted .  But t h e  

occurance  of e q u a l  absorbance  a t  resonance  and non-resonance l i n e s  f o r  

t h e  halogen compounds i n d i c a t e d  molecular  a b s o r p t i o n  had taken  p lace .  

However, t h e s e  compounds are n o t  u s u a l l y  p r e s e n t  a t  l e v e l s  a s  h i g h  a s  

100 mg/m3 i n  t h e  atmosphere and s h o u l d ' n o t  provide  a source  of s e r i o u s  

e r r o r  i n  t h e  a n a l y s i s  of a i r  p o l l u t a n t s .  

The sample s t ream a l s o  

The r e s u l t s  a r e  g i v e n  i n  Table  V. NO 

Chemical i n t e r f e r e n c e s  caused by incomplete  r e d u c t i o n  of  molecules  

t o  ground s t a t e  atoms o r  t h e  f o r m a t i o n  of  r e f r a c t o r y  o x i d e s  a r e  a major 

o f  i n t e r f e r e n c e s  i n  a tomic  a b s o r p t i o n  and e m i s s i o n  when flame a t o m i z e r s  

are  used.  

t i o n  of l e a d  ( k : )  when samples  a r e  r u n  from aqueous media. 

A Nichrome r e s i s t a n c e  h e a t e r  of a0 w a t t s  was c o n s t r u c t e d  and 

p laced  i n t o  t h e  a i r  s t r e a m  f i v e  i n c h e s  upstream from che a t o m i z e r .  

Power was s u p p l i e d  through a n  e i g h t  ampere P o w e r s t a t  t r a n s f o r n e r .  This  

h e a t e r  was c a l i b r a t e d  a s  t o  tempera ture  w i t h  a Chrornel-Alumel therrno- 

The a n i o n s  PO4=- and C0,"- c a u s e  a r e d u c t i o n  i n  t h e  absorp-  

c o u p l e .  

P o r c e l a i n  boacs were f i l L e d  w i t h  lead  phosphate ,  c a r b o n a t e  or 

c h l o r i d e  and s e p a r a t e l y  p laced  i n t o  t h e  a i r s t r e a m  w i t h i n  t h e  h e a t e r .  

The b o a t  was hea ted  u n t i l  a r e a s o n a b l e  and r e p r o d u c i b l e  a b s o r p t i o n  

s i g n a l  was o b t a i n e d .  Both t h e  s i g n a l  and P o w e r s t a t  s e t c i n g s  were noted.  

The h e a t e r  was removed from t h e  a n a l y t i c a l  s t ream and placed w i t h i n  

a hood. A i r  was passed through t h e  h e a t e r  a t  t h e  same r a t e  a s  t h e  

a n a l y t i c a l  s t ream.  

The boacs c o n t a i n i n g  t h e  v a r i o u s  chemical  forms of  l e a d  w e r e  c a r e -  

f u l l y  weighed and one by one p laced  i n t o  t h e  h e a t e r  where t h e  tempera- 

t u r e s  cor responding  t o  t h e  a b s o r p t i o n  s i g n a l s  were reproduced .  The 
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CONTINUOUS DETEmINATION Or’ LEAD I N  A I R  

TABLE V 

INTERFERENCE EFFECTS OF ORGANIC COMPOUNDS 

T h i s  Table  shows change i n  a b s o r p t i o n  from t h e  normal v a l u e  f o r  a 

sample 6.0 Fg/m-’ e f f e c t e d  by o r g a n i c  s o l u t i o n .  

~ 

Compound 
~~~~~~ 

w a t e r  

n-buty l  a l c o h o l  

i s o p r o p y l  a l c o h o l  

n-buty l  amine 

n-buty l  s u l f i d e  

n i t r o b e n z e n e  

pyr  i d  i n e  

a c e  t o n i t s i l e  

c a r b o n t e  t r a c h l o r i d e  

ch loroform 

benzene 

to luene  

br  omo t o  1 ue ne 

methyl i o d i d e  

heptane  

hexane 

0 

0 

0 

0 

0 

0 

0 

0 

ZZ 

22 

0 

0 

5 

12 

0 

G 

0 

0 

0 

0 

0 

0 

0 

0 

ZQ ,, 

23 

0 

0 

9 

1: 

0 

C 

0 

0 

C 

C 

c 

0 

G 

G 

22 

12 

0 

ti 

5 

F 

0 

C 

~~ ~ 

0 

0 

0 

0 

C 

0 

3 

G 

v 

boats  were weighed weekLy u n t i l  a n  a c c u r a t e  d i f f e r e n c e  weighing could 

be made. 

I n  d e t e r m i n i n g  t h e  weight  loss one could  t h e n  c a l c u l a t e  t h e  con- 

c e n t r a t i o n  of lead  r e l e a s e d  into the  a i r  s t ream.  

weight  d i f f e r e n c e s  were compared (Table  V I ) .  No ev idence  of chemical  

The a b s o r p t i o n  and 
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H. P. L O F T I N  ET AL. 

i n t e r f e r e n c e s  could  be d e t e c t e d  due t o  phosphate ,  c a r b o n a t e ,  or 

c h l o r i d e  a n i o n s .  

TABLE VI 

INTERFERENCE EFFECTS OF ANIONS 

Anion Absorbance C o n c e n t r a t i o n  C o n c e n t r a t i o n  
Dtn. by w t .  l o s s  Den. by Absorpt ion  

d m 3  ugfm' 

Phos pha t e  .4102 xf .94 

Carbonate  - 321-3 16.3 

C h l o r i d e  .5 824 29.87 

21 

16 

30 

CONCLUSIONS 

This method seems t o  provide  a r a p i d ,  s e n s i t i v e ,  and r e p r o d u c i b l e  

method f o r  t h e  cont inuous  d e t e r m i n a t i o n  of a tmospher ic  l e a d .  The lower 

l i m i t  of  s e n s i t i v i t y  was observed t o  be a b o u t  3 x iC-" g of l e a d .  

This method a p p e a r s  t o  b e ' a p p l i c a b l e  t o  a wide v a r i e t y  of meta ls  

and t h e i r  d e t e r m i n a t i o n  is p r e s e n t l y  under i n v e s t i g a t i o n .  
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