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ABSTRACT 

Ultraviolet absorption cross-section of phosgene 

(CC120), trichloroacetylchloride (CCIJ-CC10) and tri- 

chloroacetaldehyde (CC13-CIIO) have been measured between 

170 and 320 nm for temperature ranging from 210 to 295 K 
with a classical double beam equipment. 

These data are compared with other available 

determinations performed at room temperature. Photo- 

dissociation coefficients are estimated and their 

temperature dependence is discussed. Impact of the photo- 

dissociation on the total atmospheric destruction of 

these compounds is illustrated. 

I. INTRODUCTION. 

Chemical degradation of alternative hydrochloro- 

fluorocarbons in troposphere produces a series of 

carbonyl compounds like phosgene, halo-aldehydes or 

halo-ketones, which could themselves be removed in three 

ways : (1) Photodissociation by solar W radiations to 
produce potential odd chlorine precursors, 

(2) Reaction with H20 and 

(3) Reaction with OH. 

In order to determine the lifetimes for the photo- 

lysis processes, an accurate knowledge of tho UV absor- 

ption cross-sections is required as a function of 

wavelength and temperature. 

In all cases, Beer-Lambert's law was verified for 

absorption ranging from lo to 85 2. In such conditions, 

and according to the error budget previously published, 

(Simon et al., 1988), the absorption cross-sections 

reported here are determined with an accuracy of f 2 2 

at room temperature and of f 3 to f 4 2 at the lowest 

temperature. 

Carbonyl compounds display a continuous absorption 

in the 170-335 nm range. The presence of two maxima and 

the temperature dependence observed near the maxima and 

for the longest wavelengths, seems to indicate that there 

are two continua, one corresponding to the absorption of 

the C-C1 bond, with a maxi8ru around 170 nm and the other 

centred respectively at 240 nm for phosgene,around 260 nm 

for trichloroacetylchloriae and at 290 nm for trichloro- 

acetaldehyde, corresponding to the absorption of the C.3) 

bond. 

Absorption cross-sections values change with tempe- 

rature by a factor, which depends on both the wavelength 

and the chemical composition of the compound. For each 

wavelength, an exponential dependence of the absorption 

cross-section versus temperature is clearly established, 

with a decreasg of absorption cross-sections in the 

region of low absorptions (up to 80 2 aC 305 nm and 210 K 

in the caso of CC120) and a small increase near the 

maximum of absorption (up to 5 2). This effect is the 

most important at the lowest temperature. 

Descrepancies observed between the different set of 

available data at room temperature have to be discussed 

in more details in terms of experimental conditions. 

Ultraviolet absorption cross sections of phosgene IV. DISCUSSION. 

(CC120), trichloroacetylchloride (CC13-Cclo) and tri- 
chloroacetaldehyde (CC13-CHO) have been measured between Photodissociation coefficients of the molecules have 

170 and 320 nm for temperature ranging from 210 to 295 X been calculated, neglecting the effects of multiple 

with a classical double beam equipment.(Gillotay et al., scattering, for given altitude (z), zenith angle ()C) and 

1989). The purity of the three compounds is better than wavelengths intervals according to the relation : 

99.5 S as determined by gas phase chromatography. 

111. RESULTS. J(;) = aAqA(2) i qA(Z) = Q-'A'~) 

tlumerical values of absorption cross-sections for 

wavenumber intervals of 500 cm-I are given in tables [n(02) UA(Oz) + n(03) OA(03) 
1-111. The absorption spectra are illustrated in Figures 

1-3 for selected temperatures namely 295, 250 and 210 K + n(air) uSCatt] secxdz 
and compared with other available data at 295 K. 



where 

z is the altitude, 

o are the absorption cross-sections, 

q (z) and q (as) are the solar irradiance at altitude z or 

extraterrestrial ( a  - -) 
n is the nunber of particles per volume unit. 

Calculations are made for solar zenith angle of 0' and 

60' (sec = 1 and 2). taking into account the values of 

o (02) and a (03) from WHO and Kockarts (1976). oscatt 

from Nicolet (1984) and the values of q(-) from WHO 

(1986) and by taking into account the actual values of 

cross-sections corresponding to the temperature 

conditions at each altitude. 
These photodissociation coefficients are illustrated 

in Figures 4-6 and compared with those calculated with 

values of absorption cross-sections measured at room 

temperature. 

stratospheric photodissociation coefficients (for altitude 

ranging from 15 to 50 km) calculated the temperature 
dependent absorption cross-sections, are smaller than 

those calculated with the room temperature values in the 

20-35 km region, due to the decrease in the absorption 

cross-sections in the 200 nm region and the influence of 

the wavelengths longer than 28011. in the low 

stratosphere. 

Tropospheric photodissociation coefficients for phosgene 

are very low (between and lo-'' sec -I) and are 

reduced down to 20 Z of their room temperature values, 

using the temperature dependent cross-sections. For the 

two other compounds, tropospheric photodissociation coef- 
ficients are relatively high (ebetwwen and 

sec-l) and show a small temperature dependence. 

Photolysis is, for these two molecules, a non negligible 
mechanism for their tropospheric removal. 

N' (nn) 2951  270X 

In conclusion, this work presents a new set of experi- 

nental data on the absorption cross-sections of carbonyl 

componds in atwspheric temperature conditon and high- 

lights a non negligible temperature dependence of their 

photolysis. 
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Figures 1-3 : Ultraviolet absorption cross-sections 
at 295 K, 250 K and 210 K. 
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Figuras 4-6 : Photodissociation coefficients 

as a function of altitude. 
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