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The spectrum of SO(X31;-f’has been observed following the flash excitation of sulphur dioxide ~6th radiation 
abovr 250 nm. Sulphui monoxide is produced via an excited molecula mcchanisn invoking triplet S02. The tale 
constant r^or the reaction 3S02 + SO2 was measured as (3.1 f 1) X IO8 ;li- I scC’. 

Triplet sulphur dioxide has been shown to be pro- 

duced following light absorption in the first aIlowed 
band [l--3] 

SO,(XIA,) + izv (240-340 nm) -?r S02(A” B1), (I) 

SO,(X”A1) f S02(A1B,) + SOz(a3B1) + SO, (2) 

and it has also been produced f4] directly, follawing 
light absorption in the forbidden a3B,-XlA, system 
(340-390 nm) IS]. There is also some evidence that 
triplet sulphur dioxide is the photochemically active 
species which is responsible for the production nf 
SO3 andSO f6]. 

The rate constants for the reactions 

3S0, + so, + 2s02, (3) 

%o, + so, -3 .SO + so3 (4) 

(as well as for radiative and non radiative decay pro- 
cesses) have been measured in phosphorescence decay 
studies where the triplet state was populated through 
reactions (1) and (2) by flash excitation (240-320 
nm) f3] or, was populated directly by a frequency 
doubled Raman shifted ruby laser pulse [4] 

lSO,(XIAl) f ~~(382.88 mn) 4 3S02(a3BI). (5) 

Although the chemitial reaction (4) is faster [3] 
than physical quenching (3), neither of the presumed 
products have been directly observed. The evidence 
for SOg formation is that SO:- is formed by reaction 

of irradiated SOz with water (see footnote 7 in ref. [6]), 
while SO has been produced from SO, flash pkotolysis 
only under conditions where direct pilotodissac~at~o~ 
was possibie (h < 220 nm) 17,8]. 

We report here the spectroscopic obsenration of 
SO(X”Z-) follo~.v~g flash excitation of SO, wili: 
radiation above 250 nm and the direct measurement 
of the rate constant for its production ti reaction (4). 

Preread expe~~nts were performed on the 
conventional flash photolysis apparatus previousiy 
described in detail f9]. A mixture of SOa (53 N m-‘) 
with argon or helium (I 3.3 kN m-Q in a 0.5 m reac- 
tion vessel was subjected to a 1 kJ flash through a 
Corning 7-54 filter which transmits radiation between 
ca. 240 and 400 nm. Results were recorded on Ilford 
HP3 photographic plates through. a 3.4 m spectrograph. 
The spectrum of the SO radical ~2s observed by the 
6,0 and 7,O bands of the B3ZE--X3Z- sq’stem. It in- 
creased to a nl~~urn at approx~a~ely 100 Ersec and 
then decayed sfowiy over a period of several msec by 
the reactions. 

2So +SOztS, (6) 

SG + SO, -+ 2SO,, (7) 

for which the rate constants are < 5 X IOii M-l se& 
[IO]. In these experiments, quantitative kinetic mea- 
surements on the formation of SO were not possible 
because of severe interference from the strong C-X 

system of SO, below 235 nm. 
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Fig. 1. Pseudo-first order pIot of SO production. l 0,O band 
of the SO(E-X); o 0,O band sf SO (D-X). 

Hence, similar experiments were performed on an 

apparatus designed for kinetic spectroscopy in the 
vacuum ultraviolet [S]. In these, a 0.1 m long double- 
walled reaction vessel was used, with the 5 mm annu- 
lar space filled with CC& liquid, transmitting only ra- 
diation above ca. 250 nm [ 1 l]. Spectra were recorded 
on sodium salicylate-sensitised Ilford HP4 film using 
a 2 m Czemy-Turner vacuum spectrograph. The SO 
radical was detected by the strong bands of the 
D31L-X3 C*- and E3iT--X3 Z- Rydberg systems at 
180 and 149 nm, which were not obscured by SO2 
at pressures below ca. 133 N rnb2 [8 j. It was thus pos- 
sible to study the rate of forrnatiqn of SO over a nar- 

row range of conditions. The results were plotted as 

log (OD,, - OD,) versus f (fig. l), where OD is the 
optical density of SO. Assuming Beer’s law holds, the 
sum of all first and pseudo-first order rate constants 
for the decay of 3S02 could then be calculated. The 

slope of ?I-& plot was not affected by a change in the 
helium pressure over the range 40-106 N m-2 and 
since Cdvert et al. [3,4J have shown that the pressure 
dependent decay of 3SO2 by SO, is more important 
than the radiative decay or internal conversion, the 
rate constant measured is actually k, + k,. From five 
experiments, we obtain k3 + k4 = (3.1 f 3 .O) X 10s M-l 
set-I, in good agreement with the values (3.68 f 0.28) 
X 10s M-l set-l and (3.9 * 0.1) X IO* M-1 set-1 
given by Calvert et al. [3,4]. 
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