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Abstract 

Laser optoacoustic spectroscopy technique has been used to.measure 
the absorption coef f ic ients  o f  e igh t  gas pol lu tants  a t  Cop laser  wavelengths 
between 9.2 urn and 10.8 urn. A l l  measurements were performed w i th  po l lu tant  
a t  a low pressure i n  the presence o f  1 atm o f  nitrogen. For.outdoor long- 
-optical path monitoring o f  a i r  po l l u t i on  paier o f  l i n e s  (detection and re- 
ference 1 ine)  have been selected. 

INTRODUCTION 

It i s  well  known t ha t  the absorption coef f ic ients  o f  various pol lu tant  

gases are o f  basic importance f o r  a i r  po l l u t i on  monitoring w i th  d i f f e r e n t i a l  

absorption technique (see e.g. ref.1). This paper reports some new resu l t s  

o f  absorption coef f ic ients  measurements a t  C02 laser  wavelength and i t  repre- 

sents the extention o f  our previous work(2). 

EXPERIMENTAL APPRATUS 

A l l  de ta i l s  about the experimental technique and apparatus have been 

*Permanent address: Faculty o f  Natural Sciences, 
38000 Pr i i t i na ,  Yugoslavia 
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described in the  preceeding paper(’). Same a p p a r a t u s  has been used again f o r  

the measurement o f  absorption c o e f f i c i e n t s .  T h e  only a l t e r a t i o n  has been 

made w i t h  t he  pressure gauge. I n  our previous experiment f o r  the  measurement 

of low vapour pressure of po l lu t an t s ,  McLeod gauge has been used. I n  order 

to  avoid poss ib le  e r r o r s  in vapour pressure measurements t h i s  gauge has been 

replaced with a capacitance manometer (MKS Instruments, sensor head model 

no. 310 BHS-100). 

RESULTS AND DISCUSSION 
__I_ 

Firs t ,  i t  has been ca re fu l ly  checked f o r  a l l  previously inves t iga ted  

substances(’) whether new improved technique of v a p o u r  pressure measurements 

could improve the accuracy o r  co r rec t  some systematic e r r o r  in absorption 

coe f f i c i en t  measurements. I t  was found t h a t ,  i n  the range of vapour pressu- 

r e s  used in our experiment(’), there  was no d i f f e rence  in pressure reading 

between McLeod and capacitance pressure gauge. Therefore, the  r e s u l t s  f o r  

absorption c o e f f i c i e n t s  of ethylene,  freon 1 2 ,  amnonia, benzene, t r i c h l o r e t -  

hylene, etanol and toluene can be used with confidence within the l imi t s  of 

estimated accuracy(’). 

New experimental r e s u l t s  f o r  absorption coe f f i c i en t s  a t  C O z  l a s e r  

wavelengths of vinyl ch lor ide ,  monochloro-ethane, su l fu r  dioxide,  inethanol 

isopropanol, cyclohexane, ethyl ace t a t e  and a c e t o n i t r i l e  a r e  given together 

w i t h  the r e s u l t s  o f  Mayer e t  a d 3 )  in Tables 1-4. The temperature of measu- 

rement was Z+ZOC. 

Since the  ca l ib ra t ion  of t he  optoacoustic c e l l  i s  performed w i t h  

ethylene a t  the  wavelength of C02 ( P  14) l i n e  whose absorption coe f f i c i en t  

i s  known within ~ 5 %  ( see  discussion in r e f .  Z ) ,  estimated accuracy of o u r  

data i s  59%. Here, one should point ou t  t h a t  a very good agreement with 

r e s u l t s  o f  Mayer e t  e x i s t s  (see Tables 1 - 4 ) .  Unfortunately s imi la r  

de t a i l ed  comparison could,  not be performed with the  o ther  

s ince  the  r e s u l t s  were given only in a graphical forme. However maximurr 
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values and wave1 ength dependence o f  absorption coefficients are in good 

agreement with these as well. 

Finally on the basis o f  our and other experimental  result^(^-^) in 
Table 5 we have selected pairs of lines (detection and reference line) 

which should be used for outdoor long-optical path air pollution monitoring. 
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