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Temperature dependence of UV absorption cross sections 
and atmospheric implications of several alkyl iodides 

Coleen M. Roehi, •'2 James B. Burkholder, 3'• Geert K. Moortgat, • 
A. R. Ravishankara,3'Sand Paul J. Crutzen • 

Abstract. The ultraviolet absorphon spectra of a number of alkyl iodides which have been 
found m the troposphere, CH3I, C2H5I, CH3CH2CH2I, CH3CHICH3, CH212, and CH2ClI, have 
been measured over the wavelength range 200-380 nm and at temperatures between 298 and 
210 K. The absorption spectra of the monoiodides CH3I, C2HsI, CH3CH2CH2I, and 
CH3CHICH3 are nearly idenhcal in shape and magnitude and consist of single broad bands 
centered near 260 nm. The addition of a chlo-fine atom in CH2CII shifts its specman to longer 

wavelengths (x•m0•_ at 270 nm). The spectrum of CH212 is further red-shifted, reaching a maxi- mum of 3.85 •8 ½m 2 molecule 4 at 288 nm and exhibiting strong absorption in the solar ac- 
tinic region, g > 290 nm. Atmospheric photolysis rate constants, J values, have been calcu- 
lated assuming quantum efficiencies of unity for different solar zenith angles as a function of 
altitude using the newly measured cross sections. Surface photolysis rate constants, calculated 
fxom the absorption cross sections measured at 298 K, range from 3 x 10 '6 s -• for CH3I to 5 x 
10 -3 s 4 for CH212 at a solar zenith angle of 40 ø. 

1. Introduction 

Interest in atmospheric iodine has evolved out of a growing 
concern about the influence of halogen species on the ozone 
budget. Tropospheric [Chameides and Davis, 1980; denkin et 
al., 1985; Chatfield and Crutzen, 1990; denkin, 1993; 
Solomon et al., 1994a; Davis et al., 1996] and stratospheric 
[Solomon et al., 1994a] modeling efforts have suggested that 
iodine species play an important role in photochemical cycles 
involving ozone. Unlike the analogous chlorine or bromine 
species, the production of reactive iodine requires no complex 
heterogeneous mechanism since iodine-containing com- 
pounds are rapidly photodissociated. Atomic iodine, I, does 
not rapidly abstract hydrogen from saturated organic com- 
pounds, nor readily add to unsaturated compounds, and thus 
the reaction with ozone to generate IO radicals, 

(R1) I +03 --> 10+O 2 
appears to be the major I reaction in both the troposphere and 
the stratosphere. 

When formed in the troposphere, IO will be photolyzed or 
alternatively will enter into catalytic sequences with NO, NO2, 
and HO2 forming IONO2 and HOI reservoir species [Wayne et 
al., 1995]. The potential effect of these cycles on the tro- 
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pospheric ozone budget depends on the reservoir formation 
rates as well as their conversion rates back to active IOx, the 
latter of which are not well established. 

In order for I chemistry to contribute in the stratosphere, it 
is first necessary to transport these very photolytically active 
compounds to the upper atmosphere. The so-called 
"Staubsauger" mechanism or transport by convective clouds 
has been proposed as a possible means of rapidly carrying 
compounds from low altitudes to the upper troposphere or 
even lower stratosphere, particularly in the tropics [ChatfieM 
and Crutzen, 1990]. When in the stratosphere, IO can react in 
simple destructive cycles with 03 and O or in more complex 
cycles containing HO2, C10, BrO, or other IO radicals, analo- 
gous to the BrOx and C1Ox reactions [Solomon et al., 1994a; 
Laszlo et al., 1995]. 

The largest, most easily quantified, and most studied 
source of atmospheric iodine is the photolysis of methyl iodide 
(R2) CH3I + hv --> CH 3 + I 
Atmospheric measurements of CH3I, primarily confined to the 
marine boundary layer, have yielded average mixing ratios of 
1-4 parts per trillion by volme (pptv) [Rasmussen et al., 
1982; Singh et al., 1983; Reifenhauser and Heumann, 1992]. 
Elevated concentrations, as high as 43 pptv, have also been 
recorded in oceanic regions of high biogenic activity [Orarn 
and Penkett, 1994]. An estimated 1-2 Tg yr 4 of iodine are 
thought to be released globally into the atmosphere following 
the photolysis of this alkyl iodide alone [Davis et al., 1996], 
with an oceanic source contribution of 0.27-0.45 Tg yr 4 
[Singh et al., 1983]. 

Another iodine-containing species, CF3I, considered a ha- 
lon replacement, was recently investigated by Solomon et al. 
[1994b]. Photolytic release of I from CF3I was found to be 
much faster than from CH3I, with a lifetime in a sunlit atmos- 
phere of less than a day. Although this result greatly limits 
the transport of CF3I into the stratosphere and hence its effec- 
tiveness in stratospheric ozone destruction, tropospheric CF3I 
could potentially produce significant quantities of I atoms. 
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Other iodine-containing compounds, CH212, CH2ClI, C2H5I, 
CH3CHICH3, and CH3CH2CH2I, which have recently been ob- 
served in seawater and marine air samples [Class and 
Ballschmiter, 1987, 1988; Reifenha'user and Heumann, 1992; 
Klick and Abrahamsson, 1992; Moore and Tokarczyk, 1992; 
Schall and Heumann, 1993], have as of yet received no atten- 
tion. In the study by Schall and Heumann [1993], especially 
high average concentrations of CH3CHICH3 were measured in 
the Arctic atmosphere (i.e., 2 pptv CH3CHICH3 as compared 
with 1.04 pptv CH3I ). Arctic seawater samples collected at 
different sites revealed similarly high concentrations of CH2I 2 
(1.65 ng L 4 in the middle of a fiord, 1.72 ng L 4 at a shore site, 
and 6.19 ng L 4 in a field oi algae) and concentrations of 
CH2CII, CH3CHICH3, and CH3CH2CH2I which were compa- 
rable with the average CH3I concentrations measured in the 
same respective sites (0.33, 0.59, and 1.03 ng 

Flux determinations, based on the surface-film model for 
gas exchange of Liss and Slater [ 1974], for the iodinated spe- 
cies studied here (other than CH3I) have only appeared in two 
works. In the paper by Moore and Tokarczyk [1992] the 
maximum flux of CH2ClI from the ocean to the atmosphere 
was estimated to be comparable with CH3I. A similar calcu- 
lation by Klick and Abrahamsson [1992] also approximated 
the flux of CH212, in high productivity areas, to be of the same 
order of magnitude as CH3I. This would suggest that CH3I is 
not necessarily always the most dominant iodine species in the 
marine atmosphere as previously assumed and indicates that 
other iodinated hydrocarbons than CH3I must be taken into 
consideration for the global iodine budget. 

The effect of these iodinated hydrocarbon emissions on the 
atmospheric iodine burden depends strongly on their photoly- 
sis rate constants, which in turn depend on their absorption 
cross sections. Using room temperature cross sections, 
Solomon et al. [1994a] calculated a globally averaged lifetime 
for CH3I of about 4 days. However, as these authors also 
pointed out, lifetimes could be somewhat longer if the absorp- 
tion cross sections in the long-wavelength region are tempera- 
ture dependent. Although a number of spectral studies of 
CH3I, C2H5I, CH3CHICH3, CH212, and CH2ClI [Porret and 
Goodeve, 1938; Haszeldine, 1953' Baughcum and Leone, 
1980; Schmitt and Comes, 1980, 1987; Koffend and Leone, 
1981; Phillips et al., 1992; Jenkin et al., 1993; Fahr et al., 
1995; Waschewsky et al., 1996] have appeared in the litera- 
ture, measurements in the long-wavelength region of the spec- 
tra are sparse or nonexistent. Rigorous measurements of the 
absorption cross sections as a function of temperature, neces- 
sary for photolysis rate constant calculations at realistic at- 
mospheric temperatures, have only been reported for CH3I 
[Fart et al., 1995; Waschewsky et al., 1996], but interpreta- 
tions of even these results vary. Waschewsky et al. [1996] 
maintain that CH•I dimers, formed at typical laboratory pres- 
sures, can measurably affect the temperature dependent shape 
of the CH3I absorption spectrum and hence the atmospheric 
lifetime of CH3I. 

In this work, the temperature dependent absorption cross 
sections of CH3I, C2HsI, CH3CH2CH2I, CH3CHICH3, CH212, 
and CH2CII are reported. The atmospheric photolysis rate 
constants or d values of these compounds, which were calcu- 
lated using the newly measured cross sections, are also pre- 
sented as a function of altitude and solar zenith angle. Fi- 
nally, the atmospheric implications of these photolysis rate 
constants are discussed. 

2. Experimental Section 

Absolute absorption cross section measurements were con- 
ducted at two separate laboratories, the Aeronomy Laboratory 
of NOAA in Boulder, Colorado and the Atmospheric 
Chemistry Division of the Max-Planck-Institut frtr Chemic 
(MPI) in Mainz, Germany, using very similar apparati. De- 
miled descriptions of the apparati, procedures, and data analy- 
ses used to measure the UV absorption spectra have previ- 
ously been published [Burkholder et al., 1993; Maric et al., 
1993] and hence will only be briefly mentioned here. Each 
apparatus was equipped with a deuterium (D2) lamp, a jack- 
eted glass cell with an optical path length between quartz in- 
set windows of 100 cm (NOAA) and 63 cm (MPI), a spec- 
trometer, and a photodiode array detector. Light from the D2 
lamp was passed through the cell and was focused onto the 
entrance slit of the spectrometer. The transmitted light was 
then detected by a 1024 pixel silicon diode array detector. The 
detectors were cooled to -30øC (MPI) and -40øC (NOAA) to 
reduce the dark current, and the wavelengths were calibrated 
(:•-0.2 nm) using the emission lines of a mercury Penray lamp. 
For •t < 250 nm a second calibration with a Zn-Cu hollow- 

cathode lamp was performed at MPI. Measurements were 
made at different temperatures between 298 and 210 K over 
the greatest range of pressures afforded by the particular vapor 
conditions and the maximum absorption in the spectral win- 
dow. Typical cell pressures, measured with a 10 torr MKS 
pressure transducer, ranged between 0.05 and 10.0 torr. The 
cell temperatures were regulated by circulating cooled ethanol 
through the cell's jacket. Absorption measurements of CH3I 
at 298, 275, 250, 225, and 210 K were made at NOAA. 
Spectral measurements of molecules C2H5I, CH3CH2CH2I, 
CH3CHICH3, CH212, and CH2ClI were performed at the MPI 
each at 298, 273,248, and 223 K, with the exception of CH212, 
which due to its high freezing point (-279 K) could not be 
measured at 248 and 223 K. 

The wavelength range encompassed in a single measure- 
ment segment (70 nm at MPI; 150 nm at NOAA) and the 
resolution (0.3 nm at MPI; 0.5 nm at NOAA) varied slightly 
between the two spectrometers. As expected, cross sections 
were found to be independent of resolution over the range of 
resolutions employed here. To cover the entire wavelength 
range between 200 and 380 nm, it was necessary to measure 
overlapping spectral regions and to splice the adjacent wave- 
length segments. The stability of the baseline was checked by 
extending measurements to wavelengths up to 420 nm, where 
no absorption should occur. A long-pass cutoff filter mounted 
between the light source and absorption cell was utilized 
(NOAA) for measurements at wavelengths longer than 280 
nm to minimize photolysis of the sample in the absorption cell 
during the spectrum measurement. This precaution was not 
employed at MPI, since changes in absorption during the time 
period of the measurement were found to be less than the error 
in the measured absorbance. 

The spectra were calculated from the Beer-Lambert's law, 

cr(/• , T) = ln[ Io (/• ) / I (/• , T) ] / IN (1) 
where o0t, T) represents the absorption cross section (in cm 2 
molecule -1) at wavelength )t and temperature T, l is the •,ath 
length (in cm), N is the number density (in molecule cm') of 
the species measured, and Io(g) and 10t,T) are the transmitted 
light intensity measured with the cell evacuated and filled, re- 



ROEHI, ET AL.: TEMPERATURE DEPENDENT ALKYL IODIDE CROSS SECTIONS 12,821 

spectively. Absorption measurements were made by first 
measuring the unattenuated light level, Io(,g), passing through 
the absorption cell. The sample was then added to the cell 
and the pressure recorded. The attenuated light passing 
through the cell, I(,•,T), was recorded. Typically, measure- 
ments consisted of 30-100 coadded scans of the detector with 

exposure times between 0.028 and 1.0 s. The absorption cell 
was evacuated, and the unattenuated light was recorded again. 
The values of Io(,g) measured before and after filling the ab- 
sorption cell agreed within the stability of the lamp at all 
wavelengths. This method was repeated a minimum of 3 
times for each temperature and spectral segment. 

Uncertainties in the measured optical path length, tempera- 
ture, pressure, sample purity, and absorbance contribute to the 
overall uncertainty in the measured absorption cross sections. 
The path length could be measured to better than 3 mm, 
which corresponds to a maximum error of 0.5%. At ambient 
temperature the accuracy of the temperature measurement is 
4).1%, but at lower temperatures, the uncertainty in the 
measurement of the temperature increases to almost 1%. The 
quoted uncertainties in the pressure measurements are less 
than 1%. As sated below, the purities of the samples are bet- 
ter than 99%, except for CH2CII, which had a given purity of 
better than 97%. The baseline fluctuations were < 0.1% as 

determined by measuring Io(,g) before filling and after pump- 
ing out the absorption cell. The precision of the absorbance 
measurements was ñ2% RMS. We estimate the absolute un- 

certainty to be ñ5% RMS at the peak of the spectra increasing 
to 10% in the wings. 

10 4' 
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Figure 1. Absorption cross sections of CH3I, CH3CH2CH2I, 
CH212, and CH2CII as a function of wavelength at 298 K. 

All samples, used in obaining the results below, were de- 
gassed via freeze-thaw cycles at liquid N2 temperature and 
vacuum distilled at temperatures just below their freezing 
points before use and were stored in darkened sample holders 
to prevent photodecomposition. No evidence of absorption 
due to impurities was observed in any sample investigated. In 
addition, CH212 was pretreated overnight with dry sodium 
thiosulfate and anhydrous calcium chloride and stored over 
copper to remove molecular iodine. The sated purities of the 
samples were CH3I (> 99.5%), C2H5I (99%), CH3CH2CH2I 
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Table 1. Absorption Cross Sections (in cm molecule -1) and Fitting Parameters ai (in K 'i) and a2 (in K -2) of CH3I 

;k, nm o, 298 K o, 275 K o, 250 K o, 225 K o, 210 K a• a2 

200 1.81 E- 18 1.60E- 18 1.35E- 18 1.25E- 18 1.1 BE- 18 6.25E-3 2.62E-5 
205 9.05E-20 7.44E-20 6.39E-20 5.97E-20 5.66E-20 8.43E-3 4.87E-5 
210 4.27E-20 3.95E-20 3.92E-20 3.89E-20 3.89E-20 3.07E-3 2.42E-5 
215 5.35E-20 4.99E-20 5.02E-20 5.02E-20 5.03E-20 2.61E-3 2.28E-5 
220 6.92E-20 6.81E-20 6.74E-20 6.85E-20 6.92E-20 1.06E-3 1.22E-5 
225 9.05 E-20 8.84E-20 8.66E-20 8.84E-20 9.05 E-20 1.74E-3 1.96E-5 
230 1.24E-19 1.22E-19 1.19E-19 1.22E-19 1.24E-19 1.47E-3 1.67E-5 
235 2.08E- 19 2.03 E- 19 1.97E- 19 2.02E- 19 2.06E- 19 1.91E-3 2.04E-5 
240 3.79E-19 3.71E-19 3.62E-19 3.74E-19 3.81E-19 1.74E-3 2.06E-5 
245 6.43E- 19 6.34E- 19 6.21 E- 19 6.49E- 19 6.63E- 19 1.52E-3 2.15E-5 
250 9.30E-19 9.23E-19 9.12E-19 9.58E-19 9.82E-19 1.20E-3 2.11E-5 
255 1.12E-18 1.12E-18 1.11E-18 1.17E-18 1.20E-18 8.90E-4 1.95E-5 
260 1.13E-18 1.13E-18 1.12E-18 1.1 BE-18 1.21E-18 8.82E4 1.93E-5 
265 9.66E- 19 9.57E- 19 9.44E- 19 9.91 E- 19 1.01 E- 18 1.21E-3 2.00E-5 
270 7.09E-19 6.95E-19 6.76E-19 7.01E-19 7.14E-19 1.77E-3 2.11E-5 
275 4.59E- 19 4.42E- 19 4.21 E- 19 4.29E- 19 4.32E- 19 2.52E-3 2.12E-5 
280 2.69E- 19 2.52E- 19 2.34E- 19 2.31 E- 19 2.30E-19 3.62E-3 2.24E-5 
285 1.46E-19 1.33E-19 1.19E-19 1.13E-19 1.11E-19 4.84E-3 2.38E-5 
290 7.54 E-20 6.63 E-20 5.75E-20 5.15E-20 5.00 E-20 6.14 E-3 2.57E-5 
295 3.79E-20 3.24 E-20 2.73 E-20 2.32E-20 2.25 E-20 7.27E-3 2.91E-5 
300 1.98E-20 1.65 E-20 1.42E-20 1.20E-20 1.17E-20 7.82E-3 3.53E-5 
305 1.07E-20 8.92E-21 7.77E-21 6.65E-21 6.59E-21 7.82E-3 3.85E-5 
310 6.03E-21 5.09E-21 4.49E-21 3.89E-21 3.89E-21 7.37E-3 3.71E-5 
315 3.52E-21 3.00E-21 2.67E-21 2.32E-21 2.33E-21 6.98E-3 3.47E-5 
320 2.12E-21 1.79E-21 1.58E-21 1.32E-21 1.35E-21 7.39E-3 3.54E-5 
325 1.22E-21 1.03 E-21 8.98E-22 7.29E-22 7.26E-22 7.23E-3 2.82E-5 
330 7.24 E-22 5.91 E-22 4.98E-22 3.56E-22 3.86E-22 8.93 E-3 3.74 E-5 
335 4.15E-22 3.27E-22 2.56E-22 1.67E-22 1.89E-22 0.01088 4.88E-5 
340 2.25E-22 1.79E-22 1.33E-22 7.08E-23 9.15E-23 0.01130 4.46E-5 
345 1.31 E-22 9.19 E-23 5.97E-23 3.36E-23 3.95 E-23 0.01568 8.44E-5 
350 7.3 8E-23 5.30E-23 3.00E-23 1.83E-23 1.87E-23 0.01594 8.22E-5 

Read 1.81E-18 as 1.81 x 10 4s. 
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2 
Table 2. Absorption Cross Sections (in cm molecule 4) and Fitting Parameters a, (in K") and a2 (in K '2) of C2H5I 

),,, nm cL 298 K cL 273 K c•, 248 K c•, 223 K al a2 

205 1.19E- 19 9.89E-20 9.38E-20 8.20E-20 6.38E-3 3.15E-5 
210 4.22E-20 4.01E-20 3.97E-20 4.44E-20 4.07E-3 6.28E-5 
215 4.56E-20 4.13 E-20 4.24 E-20 4.54 E-20 4.93 E-3 6.57E-5 
220 6.18E-20 5.65E-20 5.93E-20 6.24E-20 4.06E-3 5.70E-5 
225 9.09E-20 8.47E-20 8.87E-20 9.06E-20 2.81E-3 3.81E-5 
230 1.43E- 19 1.35E-19 1.40E- 19 1.45E- 19 2.62E-3 3.83E-5 
235 2.48 E- 19 2.39E- 19 2.50E- 19 2.53 E- 19 1.28E-3 2.17E-5 
240 4.41 E- 19 4.32E- 19 4.48E- 19 4.59E- 19 8.76E-4 1.96E-5 
245 7.27E-19 7.26E-19 7.52E-19 7.79E-19 2.33 E4 1.62E-5 
250 1.04E- 18 1.05E- 18 1.09E- 18 1.14E-18 -1.11E-4 1.58E-5 
255 1.25E- 18 1.29E- 18 1.33E- 18 1.39E- 18 -1.03E-3 6.06E-6 
260 1.27E- 18 1.32E- 18 1.36E- 18 1.41 E- 18 - 1.48E-3 -3.32E-7 
265 1.10E-18 1.13E-18 1.16E-18 1.19E-18 -1.09E-3 1.2E-11 
270 8.35E-19 8.43E-19 8.54E- 19 8.56E- 19 -5.38E-4 -2.57E-6 
275 5.63E- 19 5.51E-19 5.43E- 19 5.31E-19 7.70E-4 2.99E-7 
280 3.46E-19 3.26E-19 3.15E-19 2.95E-19 2.01E-3 1.10E-6 
285 1.97E- 19 1.77E- 19 1.66E- 19 1.50E- 19 3.85E-3 9.62E-6 
290 1.06E-19 9.12E-20 8.28E-20 7.19E-20 5.47E-3 1.65E-5 
295 5.54 E-20 4.60E-20 4.01E-20 3.40E-20 7.00E-3 2.52E-5 
300 2.85E-20 2.28E-20 1.97E-20 1.67E-20 8.56E-3 4.11E-5 
305 1.47E-20 1.15E-20 9.88E-21 8.40E-21 9.31E-3 4.89E-5 
310 8.04E-21 6.13E-21 5.30E-21 4.74E-21 0.01056 6.87E-5 
315 4.29E-21 3.22E-21 2.79E-21 2.42E-21 0.01083 6.81E-5 
320 2.36E-21 1.78E-21 1.54E-21 1.52E-21 0.01198 9.76E-5 
325 1.33E-21 9.45E-22 8.91 E-22 8.67E-22 0.01298 1.13E-4 
330 8.05E-22 6.00E-22 5.71 E-22 0.01456 1.75E4 
335 4.36E-22 2.98E-22 2.94E-22 0.01881 2.46E-4 
340 2.82E-22 2.00E-22 1.50E-22 0.01390 9.08E-5 
345 1.56E-22 1.04E-22 9.51 E-23 0.01886 2.21E-4 
350 1.08E-22 6.71 E-23 5.34E-23 0.02019 2.01 E4 
355 6.76E-23 6.24E-23 2.30E-23 -7.04E-3 -4.05 E-4 
360 4.95E-23 4.48E-23 2.04E-23 -4.32E-3 -3.22E-4 
365 3.26E-23 1.07E-23 9.40E-24 0.03951 5.06E-4 

Read 1.19E-19 as 1.19 x 10 '19. 

(99%), CH3CHICH3 (99%), CH212 (99%), and CH2ClI (97%). 
Two separate samples of CH3I (at NOAA), and of C2HsI and 
CH2ClI (at MPI) were used during the measurements with the 
results in excellent agreement. 

3. Results and Discussion 

UV Absorption Cross Sections 

The continuous nature of the absorbances measured here is 

exemplified in Figure 1 in the spectra of CH3I, CH3CH2CH2I, 
CH212, and CH2ClI, obtained at 298 K and over the wave- 
length range between 200 and 380 nm. Spectra of CH212 and 
CH2ClI at 298 K recorded at NOAA were found to agree with 
the MPI spectra within the estimated uncertainty. However, 
only the MPI data are presented here since they should be 
more self-consistent with spectra for these same molecules 
measured (also at MPI) at the lower temperatures. The C2H5I 
and CH3CHICH3 spectra, which are not displayed in Figure 1 
for the clarity reasons, are nearly identical to the CH3I spec- 
trum. Numerical values of the cross sections for all species 
are listed at 5 nm intervals in Tables 1-6. The magnitude and 
location of the maximum cross sections of the monoiodoal- 

kanes are practically unaltered by an increase in the carbon 
chain length; tYm•x(CH3I) = 1.15 x 10 '18 cm 2 molecule 4 at 258 

2 1 
rim, rYmax(C2H5I) = 1.29 x 10 '18 cm molecule' at 258 nm, 
tYm•x(CH3CH2CH2I) = 1.42 x 10 '18 cm 2 molecule 4 at 256 nm, 
and tYm•x(CH3CHICH3)= 1.48 x 10 '18 cm 2 molecule 4 at 260 

nm. The polyhaloalkane spectra, CH212 and CH2ClI, are 
broader and have larger maximum cross sections than the 
analogous monosubstimted alkanes CH3I or CH3C1 
(Crm•x(CH212) = 3.85 x l0 '18 cm 2 molecule '• at 288 nm and 

2 1 tYm•x(CH2CII) = 1.35 x l0 '18 cm molecule' at 270 nm). The 
broadening of the absorption regions of these higher halogen- 
substituted compounds has been attributed to the splitting of 
energy states from the halogen-halogen interactions [Calvert 
and Pitts, 1966]. As will be shown in the section on photo- 
dissociation rate constants, the location of a spectrum with re- 
spect to the solar actinic flux as well as the magnitude of the 
cross sections determines the atmospheric lifetimes of these 
species. 

Comparisons of CH3I, C2H5I, CH3CHICH3, CH212, and 
CH2ClI with the only available data sets of 298 K measure- 
ments are shown in Figures 2-6. For every compound, the 
shape of the absorption features and the location of the 
maxima are in excellent agreement with previous data. Slight 
differences, clearly falling within the error limits, in the abso- 
lute values of the cross sections may have arisen from the ex- 
traction of the previous values from spectral plots. Only the 
CH212 data of Schmitt and Comes [1980] and Koffend and 
Leone [1981] and the CH3I data of Jenkin et al. [1993] and 
Fahr et al. [1995] were tabulated rather than pictorially dis- 
played. The maximum cross section of CH212 measured here 
is within 6% of the Schmitt and Comes [ 1980] data and 2% of 
Koffend and Leone [ 1981 ] data. Our CH3I maximum cross 



2 Table 3. Absorption Cross Sections (in cm molecule -1) and Fitting Parameters al (in K 'l) and a2 (in K '2) of 
CH3CH2CH2I 

)•, nm c•, 298 K c•, 273 K c•, 248 K c•, 223 K al a2 

205 1.56E- 19 1.25E- 19 1.21 E-19 1.04E- 19 7.60 E-3 4.37E-5 
210 5.05 E-20 4.74E-20 5.50E-20 5.27E-20 2.83 E-4 1.57E-5 
215 5.14E-20 5.03 E-20 5.43 E-20 4.93 E-20 - 1.49 E-3 -2.46E-5 
220 6.84 E-20 6.80 E-20 7.06E-20 6.44E-20 - 1.59E-3 -2.97E-5 
225 1.04E- 19 1.03 E- 19 1.05E- 19 9.78E-20 -8.91E-4 -2.14E-5 
230 1.77E- 19 1.76E- 19 1.76E- 19 1.69E- 19 -3.75E-4 -1.26E-5 
235 3.28E-19 3.27E-19 3.26E- 19 3.16E-19 -3.11E-4 -1.04E-5 
240 5.81E-19 5.85E-19 5.88E-19 5.80E-19 -6.11E-4 -8.04E-6 
245 9.19E-19 9.35E-19 9.44E- 19 9.46E-19 -8.49E-4 -6.09E-6 
250 1.24E- 18 1.27E- 18 1.30E-18 1.31E-18 - 1.22E-3 -6.11E-6 
255 1.41E-18 1.45E- 18 1.50E-18 1.51E-18 -1.55E-3 -7.76E-6 
260 1.36E- 18 1.39E- 18 1.43E- 18 1.44E- 18 - 1.44E-3 -8.67E-6 
265 1.13E-18 1.15E-18 1.16E-18 1.15E-18 -1.02E-3 -1.04E-5 
270 8.22E- 19 8.19E-19 8.14E-19 7.86E- 19 -3.06E-4 -1.16E-5 
275 5.34E- 19 5.19E-19 5.03E- 19 4.67E- 19 5.24E-4 - 1.50E-5 
280 3.20E- 19 3.01E-19 2.82E- 19 2.48E- 19 1.68E-3 -1.66E-5 
285 1.81 E- 19 1.64E- 19 1.48E- 19 1.24E- 19 3.08E-3 - 1.44E-5 
290 9.96E-20 8.53 E-20 7.48E-20 6.23 E-20 5.56E-3 8.12E-6 
295 5.42E-20 4.55E-20 3.89E-20 3.29E-20 6.76E-3 2.05E-5 
300 2.96E-20 2.47E-20 2.13 E-20 1.85E-20 7.16E-3 2.90 E-5 
305 1.63E-20 1.38E-20 1.20E-20 1.08E-20 6.90E-3 3.20E-5 
310 9.45E-21 7.87E-21 7.18E-21 6.49E-21 7.10E-3 4.01E-5 
315 5.32E-21 4.67E-21 4.20E-21 3.92E-21 5.59E-3 2.78E-5 
320 3.01E-21 2.67E-21 2.52E-21 2.16E-21 3.68E-3 1.40E-7 
325 1.77E-21 1.55E-21 1.42E-21 1.20E-21 4.23 E-3 2.38E-7 
330 1.10E-21 8.71E-22 8.11E-22 0.01140 1.23E-4 
335 6.27E-22 4.81 E-22 5.37E-22 0.01576 2.58E-4 

Read 1.56E-19 as 1.56 x 10 '19. 

2 Table 4. Absorption Cross Sections (in cm molecule -1) and Fitting Parameters ai (in K 'l) and a2 (in K '2) of CH3CHICH3 

)•, nm c•, 298 K c•, 273 K c•, 248 K c•, 223 K al a2 

205 4.49E-19 2.91E-19 2.16E-19 1.49E-19 0.01514 8.46E-5 
210 4.53E-20 3.79E-20 3.63 E-20 3.69E-20 7.84E-3 7.23E-5 
215 3.57E-20 3.19E-20 3.18E-20 3.25E-20 4.96E-3 5.08E-5 
220 4.20E-20 4.05E-20 4.01E-20 4.01E-20 1.55E-3 1.27E-5 
225 6.45E-20 6.17E-20 6.06E-20 6.10E-20 2.21E-3 1.99E-5 
230 1.10E-19 1.07E- 19 1.06E-19 1.08E- 19 1.60E-3 1.80E-5 
235 2.04E-19 2.04E- 19 2.01E-19 2.05E- 19 4.80E-4 6.81E-6 
240 3.82E- 19 3.88E- 19 3.87E- 19 3.95E- 19 -3.33 E-4 1.21E-6 
245 6.67E- 19 6.83E- 19 6.86E- 19 7.06E- 19 -6.80E-4 9.47E-7 
250 1.02E-18 1.05E-18 1.06E-18 1.10E-18 -7.95E-4 2.89E-6 
255 1.33E- 18 1.37E- 18 1.41E-18 1.47E- 18 -9.66E-4 5.70E-6 
260 1.48E- 18 1.53E- 18 1.58E-18 1.65E-18 -1.14E-3 5.12E-6 
265 1.43E- 18 1.46E- 18 1.50E-18 1.56E-18 -5.89E-4 8.24E-6 
270 1.20E- 18 1.22E- 18 1.23 E- 18 1.26E- 18 -4.39E-4 2.81E-6 
275 9.02E-19 8.90E- 19 8.85E-19 8.92E-19 7.92E-4 8.73E-6 
280 6.14E-19 5.93E- 19 5.68E- 19 5.55E- 19 1.65E-3 4.66E-6 
285 3.86E- 19 3.62E- 19 3.33 E- 19 3.15E- 19 2.88E-3 5.34E-6 
290 2.26E- 19 2.06E- 19 1.80E- 19 1.64E- 19 4.13E-3 5.59E-6 
295 1.28E-19 1.12E-19 9.33E-20 8.11E-20 5.71E-3 1.04E-5 
300 6.94E-20 5.85E-20 4.70E-20 3.97E-20 7.20E-3 1.93E-5 
305 3.73 E-20 3.03 E-20 2.41E-20 1.93 E-20 8.19E-3 2.33 E-5 
310 2.04E-20 1.62E-20 1.30E-20 1.02E-20 8.75E-3 2.81E-5 
315 1.09E-20 8.67E-21 7.10E-21 5.34E-21 8.49E-3 2.25E-5 
320 6.27E-21 4.80E-21 3.52E-21 2.75E-21 0.01079 4.36E-5 
325 3.48E-21 2.71E-21 2.06E-21 9.54E-3 2.76E-5 
330 2.02E-21 1.54E-21 1.21E-21 0.01099 5.94E-5 
335 1.15E-21 8.49E-22 6.57E-22 0.01237 7.58E-5 
340 6.88E-22 5.05 E-22 4.27E-22 0.01369 1.22E-4 
345 4.02E-22 2.81E-22 2.46E-22 0.01632 1.71E-4 
350 2.53 E-22 1.75E-22 1.75E-22 0.01850 2.47E-4 
355 1.50E-22 1.00E-22 9.56E-23 0.01941 2.43E-4 
360 1.05E-22 6.53 E-23 4.39E-23 0.01861 1.39E-4 
365 6.66E-23 3.80E-23 5.20E-23 0.02985 5.09E-4 
370 4.79E-23 2.63 E-23 5.07E-23 0.03724 7.68E-4 
375 5.35E-23 3.14E-23 6.33E-23 0.03671 8.07E-4 
380 5.30E-23 3.71E-23 4.77E-23 0.02200 4.00E-4 

Read 4.49E-19 as 4.49 x 10 '19. 
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Table 5. Absorption Cross Sections of CH212 (in cm 2 molecule -1) 

•,, nm o, 298 K o, 273 K •,, nm •, 298 K c•, 273 K 

205 4.07E- 18 3.69E-18 295 3.75E-18 
210 4.04E-18 3.91E-18 300 3.59E-18 
215 3.66E-18 3.64E-18 305 3.39E-18 
220 2.77E- 18 2.77E- 18 310 3.15E-18 
225 1.93E-18 1.93E-18 315 2.81E-18 
230 1.31 E- 18 1.30E- 18 320 2.45E- 18 
235 1.07E-18 1.04E- 18 325 2.04E- 18 
240 1.20E- 18 1.18E-18 330 1.62E- 18 
245 1.47E-18 1.46E- 18 335 1.21E-18 
250 1.53 E- 18 1.52E-18 340 8.34E- 19 
255 1.34E- 18 1.29E- 18 345 5.33E- 19 
260 1.15E-18 1.09E-18 350 3.24E-19 
265 1.25E-18 1.21E-18 355 1.88E-19 
270 1.75E-18 1.75E-18 360 1.06E-19 
275 2.54E-18 2.59E-18 365 5.85E-20 
280 3.30E-18 3.40E-18 370 3.30E-20 
285 3.76E-18 3.86E-18 375 1.83E-20 
290 3.84 E- 18 3.93 E- 18 380 1.14 E-20 

3.78E-18 
3.60E-18 
3.38E-18 
3.13E-18 
2.79E-18 

2.42E-18 
2.02E-18 
1.61E-18 
1.19E-18 
8.02E-19 
5.00E-19 
2.96E-19 

1.68E-19 
9.15E-20 
4.92E-20 
2.75E-20 
1.43E-20 
8.86E-21 

Read 4.07E-18as 4.07 x 1048. 

section is within 6% of the denkin et al. [1993] value, but 
17% lower than that reported by Fahr et al. [1995] at 295 K 
and 260 nm. The CH2ClI spectrum deduced from Schmitt and 
Comes' [1987] plot was scaled to their quoted maximum, 
which is 11% larger than our CH2CII maximum; no error lim- 
its were given for this value. Haszeldine [1953] reported only 

the cross section maxima for CH3I and C2HsI in the gas phase, 
and these values fall 23% and 8% below ours. No spectral in- 
formation of gas phase CH3CH2CH2I was found. 

The effect of temperature on the absorption cross sections is 
shown for CH3I and CH212 in Figures 7 and 8. The spectra 
demonstrate typical temperature dependencies [Hubrich and 

2 

Table 6. Absorption Cross Sections (m cm molecule -1) and Fitting Parameters al (m K 'l) and a2 (in K '2) of CH2ClI 

•,, nm •, 298 K •, 273 K o, 248 K •, 223 K al a2 

205 1.32 E- 18 1.36E- 18 1.28 E- 18 1.20 E- 18 - 1.59 E-3 -3.83 E-5 
210 4.21E-19 3.37E- 19 2.87E- 19 2.41E-19 8.47E-3 3.76E-5 
215 1.11 E-19 9.66E-20 8.94E-20 8.68E-20 6.12E-3 4.30E-5 
220 7.50 E-20 7.39 E-20 7.51E-20 7.40 E-20 2.32E-4 1.29 E-6 
225 9.76E-20 9.85E-20 9.94E-20 1.01 E-19 -9.38E-5 6.60E-6 
230 1.49E- 19 1.50E- 19 1.51E-19 1.52E- 19 -2.68E-4 -1.4E-11 
235 2.2 BE- 19 2.31 E- 19 2.31 E- 19 2.32E- 19 -5.12E-4 -3.88E-6 
240 3.36E- 19 3.43 E- 19 3.42E- 19 3.44 E- 19 -7.93 E4 -6.64 E-6 
245 4.7 BE- 19 4.90 E- 19 4.88E-19 4.92E-19 -9.29 E-4 -7.58E-6 
250 6.5 BE- 19 6.7 BE- 19 6.75E- 19 6.7 BE- 19 - 1.22E-3 - 1.13E-5 
255 8.82E-19 9.10E-19 9.09E-19 9.17E-19 -1.25E-3 -9.98E-6 
260 1.11E-18 1.15E-18 1.16E-18 1.17E-18 -1.56E-3 -1.14E-5 
265 1.29E-18 1.32E-18 1.35E-18 1.37E- 18 -1.05E-3 -2.94E-6 
270 1.35E- 18 1.39 E- 18 1.42E- 18 1.44 E- 18 - 1.33 E-3 -5.93 E-6 
275 1.27E- 18 1.30E- 18 1.33E- 18 1.35E-18 -1.07E-3 -2.98E-6 
280 1.09E- 18 1.10E-18 1.12E- 18 1.12E-18 -6.18E-4 -3.09E-6 
285 8.44 E- 19 8.47E- 19 8.47E- 19 8.3 BE- 19 -3.26E-4 -5.54 E-6 
290 6.04 E- 19 5.99 E- 19 5.82E- 19 5.67E- 19 3.00 E-4 -7.11E-6 
295 4.12E- 19 3.97E- 19 3.76E- 19 3.59E- 19 1.55E-3 -2.45E-6 
300 2.67E- 19 2.52E- 19 2.34E- 19 2.1 BE-19 2.38E-3 -4.73E-7 
305 1.71E-19 1.59E-19 1.45E-19 1.35E-19 3.13E-3 3.94E-6 
310 1.11E-19 1.03E-19 9.40E-20 8.70E-20 3.13E-3 3.03E-6 
315 7.30E-20 6.78E-20 6.25E-20 5.67E-20 2.74E-3 -3.17E-6 
320 4.90E-20 4.57E-20 4.25E-20 3.85E-20 2.44E-3 -5.33E-6 
325 3.32E-20 3.05E-20 2.89E-20 2.62E-20 2.87E-3 1.40E-6 
330 2.20E-20 2.04E-20 1.93 E-20 1.52E-20 8.52E4 4.21E-5 
335 1.44 E-20 1.32E-20 1.24 E-20 1.02E-20 2.02E-3 -2.25 E-5 
340 9.34E-21 8.39E-21 7.97E-21 5.20E-3 4.54E-5 
345 5.93 E-21 5.14E-21 4.86E-21 7.05 E-3 6.88E-5 
350 3.75E-21 3.17E-21 3.14E-21 9.12E-3 1.17E4 
355 2.33 E-21 1.89E-21 2.00E-21 0.01227 1.89E4 

Read 1.32E-18 as 1.32 x 1048. 
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Figure 2. Absorption spectrum of CH3I at 298 K measured in 
this work (solid line) and in previous studies: Porret and 
Goodeve [1938] (inverted triangles), Haszeldine [1953] 
(upward triangles), Baughcum and Leone [1980] (circles), 
denkin et al. [ 1993] (pluses), and Fahr et al. [ 1995] (squares). 
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Figure 4. Absorption spectrum of CH3CHICH3 at 298 K 
measured in this work (solid line) and by Phillips et al. [1992] 
(triangles). 

Stuhl, 1980; Simon et al., 1988; Gillotay and Simon, 1989; 
Burkholder et al., 1993, 1994; Fahr et al., 1995]; the cross 
sections in the long-wavelength tail of the absorption band in- 
crease with increasing temperature, while the band maximum 
decreases. The integrated cross-sectional area of a particular 
molecule varied less than 2% in going from one temperature 
to the next. Similar temperature trends were observed for the 
other species, as can be seen in Tables 1-6. Also included in 
Tables 1-4 and 6 are the results, ai and a2 from second-order 
polynomial fits of the temperature dependent cross section 
data. The simple analytical expression for the temperature 
dependence is given by 

1 o-(;1,,T) = o-(;1,298 K) +a2(T_ 298 K) J (2) 
Although this formula has no real physical basis, this parame- 
terization does reproduce the observed temperature depend- 
ence and allows for interpolation to other temperatures. 

As indicated by Figure 6 of Waschewsky et al. [ 1996], their 
long-wavelength (290 nm < ,• < 320 nm) CH3I cross sections 
also increase with increasing temperature, however, they at- 
tribute this change to the formation of CH3I dimers. Using 
the Keq calculated by Waschewsky et al. [1996], a change in 
our CH3I calculated cross sections of•-30% would be expected 
over the pressure range used; this was not observed and, in 
fact, changes were less than 5%. Using the dimer interpreta- 
tion, the shape of the CH3I spectra beyond 290 nm is also not 
expected to change with temperature (i.e., assuming that only 
monomer is present.) We observe a change in the shape of the 
spectra as the temperature is decreased. Finally, no deviation 
from Beer-Lambert's law is observed at any wavelength for 
our CH3I, which means that the measured absorbance is linear 
with pressure or absorber concentration. It seems unlikely 
that the product of the cross section and concentration of the 
dimer would exactly equal that for the monomer at all wave- 
lengths. Conducting absorption cross section measurements 
under the low-pressure conditions (pressure < 0.1 torr) which 
Waschewsky et al. [1996] consider safe from dimer effects 
would be difficult, since a path length-•100 m would be re- 
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Figure 3. Absorption spectrum of C2H5I at 298 K measured 
in this work (solid line) and in previous studies: Porret and 
Goodeve [1938] (inverted triangles), Haszeldine [1953] 
(circles), and Phillips et al. [ 1992] (triangles). 
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Figure 5. Absorption spectrum of CH212 at 298 K measured 
in this work (solid line) and in previous studies: Schmitt and 
Comes [1980] (inverted triangles) and Koffend and Leone 
[ 1981 ] (squares). 
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Figure 6. Absorption speetnn• of CH2ClI at 298 K measured 
in this work (solid line) and by Schmitt and Comes [1987] 
(triangles). 
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Figure 8. Absorption cross sections of CH212 versus wave- 
length as a function of temperature. 

quired for a decent signal to noise ratio. It can therefore only 
be said that the experimental results of this study do not sup- 
port the dimer formation interpretation. 

Photodissociation Rate Constant Calculations and 

Atmospheric Implications 

In order to assess the atmospheric importance of these alkyl 
iodides, atmospheric photodissociation rate constants J(O,z) 
wcrc calculated employing the relationship: 

4o,z) = $ O,z)dZ 
where o( g ) is the absorption cross section as a function of 
wavelength X, •X) is the quantum yield for photodissociation, 
and I(X, Og) is the actinic flux as a function of wavelength X, 
solar zenith angle 0, and altitude z. The high-resolution cross 
section data obtained in this study at the various temperatures 
were first reduced to a resolution of 1 nm and then used as in- 

put. Quantum efficiencies for photodissociation of unity were 
assumed, in accord with what has been observed in photolysis 
experiments of CH2ClI or CH212 at wavelengths greater than 
about 200 nm [Baughcum and Leone, 1980; Schmitt and 
Comes, 1980, 1987]. o r values were evaluated with the 
LUTHER program, which was developed at the MPI and is 
based on the radiation transfer model by Luther and Gelinas 

[1976]. This program calculates the solar flux by simulating 
multiple scattering and atmospheric absorption due to 02, 03, 
and NO2 and subsequently determines the integral by sum- 
ming up over the wavelength range 200-380 nm with 1.0 nm 
increments. The recommended 02, 03, and NO2 absorption 
cross section data of the Worm Meteorological Organization 
(WMO) [1985] and a globally averaged albedo value of 0.3 
were employed. 
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Wawl• [•1 Fibre 9. Comparison of •e photodissociation rate constants 
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Fibre 7. Absoftion cross sections of CH•I versus wave- CH•I and •) CH212 calculated wi• •e spec•a ob•ined at 
leng• as a •ction of temperathe. 298 K. 
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J values were calculated for all molecules at different solar 
zenith angles (0 ø, l0 ø, 20 ø, 30 ø, 40 ø, 50 ø, 60 ø, 70 ø, 78 o, and 
86 ø) using the 298 K absorption cross sections measured here. 
Plots of the J values versus altitude for selected solar zenith 
angles, 0 ø, 40 ø, and 70 ø, are shown in Figure 9 for the mole- 
cules CH3I and CH212. Instantaneous lifetimes were calcu- 
lated as the inverse of the photolysis rate constants and are 
plotted along the upper x axis. Diurnally averaged J values 
will, of course, lead to lifetimes which are a factor of 2 to 3 
longer. As expected, the photodissociation rate constants in- 
crease (or the instantaneous lifetimes decrease) with decreas- 
ing solar zenith angles and increasing altitudes for both CH3I 
and CH212. o r values ranging from (1.8-5.5) x 10 '6 s 'l were ob- 
tained for CH3I at the surface in going from 70 ø to 0% which 
correspond to instantaneous lifetimes of 6.3 and 2.1 days, re- 
spectively. The slower increase in CH3I or values at the lower 
altitudes as opposed to the higher altitudes results from the 
presence of 03. Ozone in the upper atmosphere absorbs most 
of the radiation at •, < 290 nm, so photolysis of CH3I in the 
lower atmosphere is limited to the spectral region > 290 nm. 
As was shown in Figure 2, the absorption cross sections of 
CH3I drop off very quickly at •, > 290 nm and therefore the d 
values at the lower altitudes increase slowly. This is in con- 
trast to the J values for CH212, which increase at approxi- 
mately the same rate at all altitudes. Since the CH212 spec- 
tnma is red-shifted relative to CH3I, more of it lies above the 
290 nm ozone cutoff, and therefore CH212 is not so strongly af- 
fected by the ozone absorbance. Note also that the photolysis 
rate constants calculated for CH212 are much larger than for 
CH3I. Surface values range from (3.6-7.1) x 10 '3 s 'l, yielding 
instantaneous lifetimes of 4.6 and 2.3 min! The accelerated 

photolysis rate constants of CH212 are a result of the greater 
overlap of the solar flux and the absorption spectrum. 

The effect of solar flux and absorption spectrum overlap is 
also clearly demonstrated in Figure 10, where the results from 
calculations performed at a solar zenith angle of 40 ø for all 
species are displayed. The enhancement of the photodissocia- 
tion rate constants in going from CH3I to CH212 directly corre- 
lates to the shift of the related spectrum to longer wavelengths. 

The effect of the temperature dependency of the cross sec- 
tions on the calculated or values was explored through addi- 
tional d values calculations utilizing the cross sections meas- 
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Figure 10. Comparison of the photodissociation rate con- 
stants of all species studied here as a function of altitude for a 
solar zenith angle of 40 ø calculated with the spectra obtained 
at 298 K. 
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Figure 11. Comparison of the photodissociation rate con- 
stants calculated at solar zenith angles of 40 ø with the spectra 
obtained at various temperatures for (a) CH3I and (b) CH2I• as 
a function of altitude. 

ured at lower temperatures for only the two extreme eases, 
CH3I and CH212. These results, obtained at solar zenith angles 
of 40 ø and up to altitudes of 15 km, are exhibited in Figure 11. 
As seen in both plots, a decrease in the long-wavelength ab- 
sorption tail due to lowering the temperature acts to reduce the 
corresponding or values. For the same reason as discussed 
above, the photolysis rate constants of CH3I are more strongly 
affected by this shift in the absorption spectra than those of 
CHeil. The photodissociation rate constant of CH3I at the sur- 
face decreases by---17% in going from 298 to 275 K and drops 
nearly a factor of 2 by 225 K. In contrast, a decline of less 
than 3% was calculated for the surface CH212 or values in go- 
ing from 298 to 273 K. 

Since atmospheric temperatures vary with altitude, pho- 
tolysis rates calculated from cross sections measured at only 
one temperature are only reasonable if the temperature de- 
pendency of the or values is weak, as is the case for CH212. 
The or value curves in Figure 11 b are therefore good represen- 
tations of the atmospheric photolysis rates for CH•I2. For the 
strongly temperature dependent CH3I, the atmospheric or val- 
ues are not well represented by any of the single temperature 
curves shown in Figure 1 la, and the actual climatological 
temperature profile must be incorporated. The temperature 
dependencies of the or values were first determined for each 
altitude in 1 km intervals using Figure 1 l a data. or values 
were then calculated for each altitude from these relationships 
at the corresponding atmospheric temperature [WMO, 1985] 
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and are plotted in Figure 1 l a. Considering that the atmos- 
pheric temperature decreases with increasing altitude, one 
might expect the d values to decrease with altitude. This is 
not the case, however, since the solar flux increases with 
height and thus accelerates the photolysis. This solar flux in- 
duced increase in the d values is almost directly compensated 
for by the effect of the decreasing temperature in the tro- 
posphere, and the resultant d value curve is nearly independ- 
ent of altitude, remaining almost constant from the surface to 
the tropopause. Although they were not calculated, the tem- 
perature dependencies of the d values for the other monoio- 
dides are expected to be comparable to that of CH3I since their 
spectra so closely resemble that of CH3I, and similar tempera- 
ture dependencies in their absorption cross sections were ob- 
served. 

Without a more sophisticated model, it is not possible to 
determine globally averaged lifetimes for these species. How- 
ever, all of the alkyl iodides are very short-lived, and the effect 
of the temperature on the calculated photolysis rate constants 
is greatest for the monoiodoalkanes. As was true with CF3I, 
the short photolysis lifetimes of these species greatly restrict 
any transport into the stratosphere and hence their effective- 
ness in stratosphefic ozone depletion. Although gas phase ob- 
servations of these alkyl iodides is limited, the existing studies 
do agree that ocean to air fluxes are large. This, coupled with 
the large photodissociation rate constants, suggests that alkyl 
halides, especially CH2CII and CH212, are significant sources 
of reactive iodine in the marine troposphere, notably in the 
polar regions at large solar zenith angles. (The dihalogenated 
compounds are the shortest-lived species of those measured 
and are capable of releasing two reactive halogens into the 
atmosphere [Baughcum and Leone, 1980; Schmitt and 
Comes, 1980, 1987; Fenter et al., 1993].) Further observa- 
tions of the alkyl iodides, focusing on the strong seasonal and 
geographic variations in the source strength, are still necessary 
however. Likewise, information on the reactive iodine species 
obtained either through indirect observations of reservoir spe- 
cies or through direct observation of IO in the atmosphere is 
needed. Clearly, a better understanding of both the sources 
and the sinks is crucial to determining a reliable iodine budget 
and its influence on tropospheric ozone. 

4. Conclusions 

A complete set of temperature dependent absorption cross 
sections for CH3I, C2H5I, CH3CH2CH2I, CH3CHICH3, CH212, 
and CH2ClI has been measured for the first time and has been 
used in calculations of the atmospheric photodissociation rate 
constants. The CH212 and CH2ClI molecules absorb strongly 
at wavelengths greater than 290 nm, overlapping significantly 
with the solar spectrum and hence yielding large photodisso- 
ciation rate constants. Because of the location and magnitude 
of its spectrum, small changes in the absorption cross sections 
of the CH3I due to temperature strongly influenced the photo- 
dissociation rate constant calculations. Tropospheric pho- 
tolysis appears to be the major atmospheric loss process for all 
of these alkyl halides. 
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