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INTRODUCTION 

Trace amounts of halogen-substituted methyl nitrogen oxides may be produced 
in the atmosphere by termolecular reactions of NO and NO2 with CXYZ, CXYZO, and 
CXYZ02 (where X, Y, and Z may represent such atoms as Cl, F, or H). Sources of 
CXYZ, CXYZO, and CXYZO2.include photodecomposition of halogenated methane mole- 
cules and reaction of CXYZ with 03 and 02, respectively. We report here the 
photoabsorption spectra ahd atmospheric photodissociation rate coefficients for 
gaseous CF3N0, CC13N0, and CCl3NO2 at 29V'K. 

EXPERIMENTAL 
Absorption measurements were made with a Perkin Elmer 450 uv-vis spectro- 

photometer and a Perkin Elmer 621 ir spectrophotometer. Twenty-four, thirty- 
one, and nineteen spectra were run over the 190-400nm region for CF3N0, CC13N0, 
and CC13N02 for which the product of optical path length and pressure varied 
over a factor of 102, 205, and 183 respectively. Two samples each of CF3NO 
(116 and 210 torr, 2-cm path length) and CC13NO (84 and 120 torr, 10 cm-path 
length) were scanned from 400 to 750 nm. IR absorption was measured using a 
lo-cm path length cell having NaCl wind-s. 

The ir spectrum of CF NO (50 torr, Penninsular Chem Research, Inc.), w ich 
had been degassed at - 196$, agreed with that reported in the literature (1 and v 
therefore the gas was used without further purification. Sample preparation was 
carried out both in the presence and near total absence of room light because 
CF3NO is a deep blue gas which on exposure-to visible 1' 

@! 
t changes in color 

through green to yellow as a result of dimer formation These samples gave 
the same photoabsorption cross-sections and showed no evidkce for absorption 
by the dimer (2b). 

Trichloronitrosomethane was prepared from the reac i 
ClNO and purified by t 

18) 
method described by Sutcliffe 3 . Infrared analysis t? 

n of CCl3SOpNb with 

showed traces of ClNO in the CC13NO(5) and quantitative determination of 
the purified samples placed the ClNO impurity levels between 0.17 t 
volume. Corrections were made for the uv-vis absorption by ClNO (6 ? 

0.93% by 
. 

Chloropicrin (CC13NO2, Eastman Organic) was degassed at -196*C and the 
middle fraction of a bulb to bulb distillation from -63.5"C to -196°C was 
collected and used. This distillation was necessary in order to remove a 
faint yellow color in the liquid that was probably caused by Cl 

?71 
The ir 

spectrum was in agreement with that reported in the literature . 

RESULTS AND DISCUSSION 
Photoabsorption cross-sections were calculated at each wavelength using 

In IO/ ) where C L, IO, and I are the concentration 
~~em~?~~~~$!~~ uip::&\)pa!,h l&ngth in c& , incident and transmitted inten- 
sities, respecti;ely. 
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CF3NO absorbs in the visible region from 500 to 750 nm (8) and shows con- 
siderable fine structure due to excited vibrational modes in the n-T* trans- 
ition of a nitrogen non-bonding electron (8b). Our visible cross-sections were 
in good agreement with the previously reported values (8). Photoabsorption 
cross-sections were obtained from 190,to 340 nm where CF3NO shows two absorption 
bonds with a maximum occurring at 268-2nm. The only previous reports of uv cross- 
sections have been at the wavelengths of maximum and minimum absorption between 
the two bands. Jander andHaszeldine (8a), Mason (8b), and this work cite the 
following+values for th$ cross-section at the maximum: 7.64x10-20, 6.88x10-21, 
and (7.38-0.14)x10-2lcm , respectively. 

CCl3NO absorbs+weakly fr m 380 to 660 nm with a maximum absorption occurring 
at about 560nm ((8.2-0.5)x10- 270:2) For wa 
increases monotonically up to (5_5f0_4)xlO- 

le gths less than 380nm, absorption 
Kmg.at 790nm. 

CCl3N02 is transparent to visible radiatioq but absorb+ continuously from 
190 to 375 rim. 
sections of (1.6%I$~~~-@cmY and (9.66-0.50)x10- cm respectively. Our 

xi a appear a$ 272-2nm TBd $02-lnm with cross- 

results are approximately a factor of 
cross-sections between 225 and 320nm ( @ 

o higher than the'previously reported 
. 

Photodissociation of CF NO 
bably occur by C-N bond brea z 

(2b), CCl3NO (lo), and CCl3NO2 (1') most pro- 
age. Assuming a unit quantum yield for photodecom- 

position of these molecules, the atmospheric photodissociation coefficients, J 
(Table I), were calculated as a function of altitude from the product of the 
photoabsorption <ross-section and the solar flux intensities. The photodissocia- 
tion lifetimes of CF3NO and CC13NO are approximately independent of altitude and 
are roughly 2 and 12 min.,respectively, while the lifetime of CCl3NO2 varies 
significantly with altitude because it has no visible absorption spectrum_ 

TABLE I 

Variation of Photodissociation Coefficients, J, with Altitudea 

Altitude, Photodissociation Coefficients, J, set-I 
nm CF3N0 CC13N0 CCl3N02 

0 5.6(-3)b l-2(-3) 5.7(-5) 
10 5.7(-3) l-3(-3) 8.3(-5) 
20 5.8(-3) l-3(-3) 8.9(-5) 
30 5.9(-3) 1.3(-3) 1.2(-4) 
40 6.2(-3) 1.4(-3) 4.3(-4) 
50 6.6(-3) I-5(-3) 8.0(-4) 

aCalcu7ated from solar flux intensities at a zenith angle of 45" 
b5.6(-3) means 5.6~10~~ 
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