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CH3I + hv  products
Primary photochemical processes
	Reaction
	
	H/kJ mol-1
	threshold/nm

	CH3I + hv  CH3 + I(2P3/2)
	(1)
	239
	541

	
      CH3 + I(2P1/2)
	(2)
	330
	362

	
      CH2 + HI
	(3)
	403
	297


Absorption cross-section data
	Wavelength range/nm
	Reference
	Comments

	210-360
	Jenkin et al., 19931
	(a)

	160-400
	Fahr, Nayak, and Kurylo, 19952
	(b)

	200-380
	Roehl et al., 19973
	(c)

	235-350
	Rattigan, Shallcross, and Cox, 19974
	(d)


Quantum yield data 
	Measurement
	Wavelength/nm
	Reference
	Comments

	(I2)
	254
	Christie, 19586
	(e)

	{I(2P1/2); I(2P3/2)}
	266
	Riley and Wilson, 19727
	(f)

	{I(2P1/2)
	248-308
	Baughcum and Leone, 19808
	(g)

	{I(2P1/2); I(2P3/2)}
	247.5-312.5
	Hunter, Lunt, and Kristjansson, 19839
	(h)


Comments
(a)
The absorption spectrum of CH3I was recorded by diode array spectroscopy with a resolution of approx. 1 nm using a purified sample. Tabulated cross section values for the indicated range were given, showing a single absorption band extending from 210 to 365 nm . The absolute cross-section at the maximum of absorption at 257.9 nm was  = 1.22 x 10-18 cm2 molecule-1, which was in good agreement with the earlier published spectrum of Porrit and Goodeve5.

(b)
Absorption spectrum measured over temperature range 223-333 K at a resolution of 0.1 nm; cross sections at 0.5 nm intervals given. In addition to the gas phase measurements over the wavelength range 160-335 nm, liquid phase measurements over the range 330-400 nm were also reported. A wavelength shift was applied to convert the liquid phase data to accurate gas phase cross sections at the long wavelengths.

(c)
Absorption coefficients for CH3I were determined by diode array spectrometry with a spectral resolution of 0.6 nm. Tabulated cross section values for the indicated range were given. A single absorption band was observed to extend from <230 nm to 365 nm with a maximum at 260 nm where the absorption cross section was  = (1.09±0.08) x 10-18 cm2 molecule-1 at 298 K. The temperature dependence of the absorption cross section was determined over the range 243-333 K; broadening of the band was observed giving a significant decline in  with decreasing temperature in the tropospheric photolysis region (>290 nm).

(d)
The absorption spectrum of CH3I (purity > 98%) was recorded by diode array spectrometry with a resolution of 0.3 nm. Tabulated cross section values for the indicated range were given. The absolute cross-section at the maximum of absorption at 260 nm was  = 1.13 x 10-18 cm2 molecule-1 with a stated overall uncertainty of ±5%. Significant temperature dependence of the absorption cross section was observed over the range 228-298 K, with a decrease in  with decreasing temperature in the long wavelength tail. A second absorption band is indicated by an increase in  below 210 nm.

(e)
Photo-oxidation of CH3I; measurement of loss of CH3I and yield of I2 product. (-CH3I) = 1.0; (I2) = 0.5.

(f)
Translational energy of the I atoms produced in 266 nm photolysis of CH3I in a molecular beam. Suggested the following primary processes:



CH3I + h  CH3 + I(2P3/2) 



CH3I + h  CH3 + I(2P1/2) 

with I(2P3/2) production at 78% of the primary process.

(g)
Pulsed tunable laser photolysis of CH3I, with I(2P1/2) detection by infra-red fluorescence at 1.315 m. {I(2P1/2)} increased from 0.05 to 0.81 over the wavelength range 308-248 nm.

(h)
Branching ratio for I(2P1/2)/I(2P3/2) as a function of wavelength determined by an optical acoustic method.

Preferred Values 

Absorption cross-sections for CH3I at 298 K
	Wavelength/nm
	1020/cm2
	103B/K-1

	205
	7.0
	

	210
	3.8
	

	215
	5.2
	

	220
	6.9
	

	225
	9.1
	

	230
	12.6
	

	235
	20.2
	0.67

	240
	37.4
	0.61

	245
	63.6
	0.34

	250
	92.1
	0.08

	255
	111.1
	-0.1

	260
	112.3
	-0.12

	265
	96.6
	0.1

	270
	71.7
	0.54

	275
	47.1
	1.33

	280
	28.0
	2.43

	285
	15.2
	3.74

	290
	7.79
	4.98

	295
	3.92
	6.38

	300
	2.03
	6.97

	305
	1.09
	6.82

	310
	0.619
	6.78

	315
	0.356
	6.95

	320
	0.215
	6.94

	325
	0.124
	6.79

	330
	0.070
	7.82

	335
	0.033
	9.34

	340
	0.023
	10.95

	345
	0.0127
	13.58

	350
	0.0067
	16.83

	355
	0.0026
	18.91

	360
	0.0013
	17.28

	365
	0.0004
	23.63


Temperature dependence given by: ln  = ln (298) + B(T-298/K)

Quantum Yield
1 + 2 = 1.0 over the range 360-210 nm.
Comments on Preferred Values
Porret and Goodeve5 measured the absolute absorption cross-sections of methyl iodide in the range 200-360 nm in their pioneering work on the quantitative investigation of electronic spectra of simple molecules. The first absorption band extends from 360 nm to ~ 210 nm and is attributed to a n transition. The recently reported cross sections of Jenkin et al.1, Rattigan et al.3 and Roehl et al.4 are in good agreement with each other and with those in the earlier published study5. The results of Fahr et al.2 agree well with the other measurements at > 300 nm, but are significantly higher by ~20% at the maximum of absorption. The preferred values for the cross-sections at 298 K are based on the data for the absolute absorption cross-sections reported by Jenkin et al.1, Rattigan et al.3 and Roehl et al.4 The listed values are actual values at 1 nm intervals.

The effect of temperature on the absorption cross-section has been studied by Fahr et al.2, Rattigan et al.3 and Roehl et al.4 All studies show excellent agreement for the temperature dependence and reveal an apparent narrowing of the band as temperature decreases, leading to an increase in  at the band head and a decrease in  in the long wavelength tail of absorption. The temperature dependence of CH3I absorption has also been investigated by Waschewsky et al.10 who argue that the temperature-dependent cross section measurements are complicated by the presence of dimers and therefore do not apply to atmospheric spectra. Analysis by Rattigan et al.3 and Roehl et al.4 of their measurements taken over an extensive range of pressures and temperatures shows that the effect of dimers must be completely negligible for their experimental conditions. The recommended temperature dependence, expressed in terms of a single parameter B in the equation: ln  = ln (298) + B(T-298/K) from the work of Rattigan et al.3 is adopted.

The photochemistry of alkyl iodides has been extensively studied since the early investigations of photolytic reactions and has been reviewed by Majer and Simons (1964)11,Calvert and Pitts (1966)12 and Okabe (1978)13. For methyl iodide the primary process is dissociation into a methyl radical and an iodine atom, processes (1) and (2), occurring with a quantum yield of unity. Reaction (3) may be important following absorption in the vacuum uv.7
More recently the primary photodissociation processes have been studied extensively in conjunction with the laser emission: I(2P1/2)  I(2P3/2) + h observed at 1.315 m in the near-UV flash photolysis of CH3I14. State-selected photofragment spectroscopy has shown that I atoms are produced in both the ground I(2P3/2) and the electronically excited I(2P3/2) state. There is some disagreement in the observed wavelength dependence of the branching ratio for: I(2P1/2)/I(2P3/2)8,9.
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