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At 8.4 eV (xenon resonance lamp), the 
quantum yield of the isomerization of C~S- 

Butene-2 is of the order of 0.08. In the pre- 
sence of 10% SF6, the quantum yield is 
0.90. Addition of methane (70 Torr) to the 
cis-Butene-2 : SFa mixture (1:O.l Torr) re- 
sults in a yield of 0.10. 

At 10.0 eV (krypton resonance lamp), 
the quantum yield q)( frans-Butene-2) ob- 
tained with the cis-Butene-2:02: SF, mix- 
ture is of the order of 270 ? 50 and is not 
altered by the presence of ammonia or ni- 
trous oxide (0 - 0.06 Torr}. The progres- 
sive addition of carbon tetrachloride gradu- 
ally reduces the isomerization yield. On the 
other hand, the isomerization disappears 
(a (Irans-Butene-2) = 1.0) in the presence 
of dimethylamine, trimethylamine, or 1,3- 
pentadiene (0.05 Torr). The isomerization 
depends on the dose rate: QI (trans-Butene- 
2) = cr l/(1)“. 

All these results can be explained on the 
basis of an ionic mechanism involving at 
least a negative ion. 
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Methylene blue, Rose Bengal and eosine 
sensitized photo-oxidation of diphenyl- 
amine (DPA) leads to the formation of N- 
phenyl-p-benzoquinonimine as primary pro- 

duct just as the reaction of 02 (‘Ag) gener- 
ated in situ by the’reaction of NaOCl * 
Hz02. NaOCl reacts with DPA but under 
controlled conditions there is no appor- 
tioning of NaOCl between DPA and HzO.2. 
In the dye sensitizations energy transfer to 
DPA does not occur and diphenyl nitrox- 
ide to which triplet DPA is a precursor is 
not formed. Tbe rate of oxidation decreases 
in the presence of allylthiourea and semi- 
quinone radical is not an intermediate. 
Quenching by singlet 02 quenchers fits in- 
to Stern-Volmer equation suggesting par- 
ticipation of 02 (‘xi, ‘Aa). The effect of 
dielectric and viscosity of the medium on 
both dye sensitized and NaOCl + Hz02 sys- 
tems confirms the presence of singlet 02 as 
oxidizing agent in these reactions. 
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The gas phase reaction of 02(’ A) with 
ethyl viny1 ether has been shown to pro- 

duce formaldehyde (A + X) chemilumi- 
nescence via: 111 

where R = CzHs 
Our earlier study has been extended to 

include the series methyl, ethyl and n-bu- 
tyl vinyl ethers. In all three reactions, only 
H#O* chemiluminescence was observed 
and the upper state vibronic populations 
are very similar (Fig. 1). Equilibrium sta- 
tistical mechanics predicts that the car- 
bony1 .fragment having the higher vibronic 
density of states at the available energy 
will be formed preferentially. We observe 
essentially identical quantum yields for 
H2CO* production for all three reactions 
in spite of the great increase in the densi- 
ty of states of the HCOOR product in 
progressing through the series from methyl 
to n-butyl. This is strong evidence that the 
electronic energy is partitioned in a non- 
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Fig. 1. Formaldehyde (A ‘AZ -+ X ‘Al) che- 
miluminescence from the reactions of vinyl 
ethers with 02(lAg). Pressure: 4 Torr; tem- 
perature: 550 K; spectral slit width: 2 nm. 

statistical and perhaps exclusive fashion to 
the formaldehyde product. 

The chemiluminescence showed an 
Arrhenius activation energy of 12 to 13 
kcal/mole, the methyl value being higher 
than ethyl or n-butyl. The low activation 
energy suggests that (la) is rate limiting 
since the thermal activation energies for 
dioxetane decompositions are known to 
he ca. 25 kcalImole. 

Experiments have been reported mea- 
suring the rate of decomposition of the 
adduct of 02(‘Ag) plus ethyl vinyl ether 
relative to its rate of collisional stabiliza- 
tion [ I]. Our most recent experiments, 
reported here establish the adduct life- 
time at 4 10 -A set for all three vinyl 
ether reactions and there was no evidence 
of collisional stabilization. 

In summary, the observed behavior of 
these systems is consistent with a two step 
mechanism involving formation of a vibra- 
tionally excited dioxetane intermediate 
which then decomposes very rapidly to 
give the products H&O* plus HCOOR. 
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The quenching of electronically excited 
NO2 by 02 is known [ 1 - 4 ] to produce sin- 
glet molecular oxygen 

N02+ + O2(3&) -+ NO2 + 02*(‘A,, ‘2;) 
(1) 

NOz* excited by absorption of radiation 
yields predominantly [ 1 ] 0 2( ‘A,&. Some 
evidence [3, 41 suggests that addition of 
NO to 0, 02( ‘Aa) and O,(‘Zi) increases 
[ O,(‘El)], although the mechanism of en- 
hancement was not established. We wished 
to see whether quenching by 02 of NOp*, 
excited by the recombination of 0 and NO, 
formed mainly 02( ‘xc+) 

We measured simu&neously the inten- 
sities of the air afterglow, the OS(~ZZ: + 3Z3 
(I= 760 nm) and the Oz(lA, + xa(h = 
1.26 pm) emission in a discharge flow sys- 
tem. Using a microwave discharge in an OS/ 
He flow as the source of 0, it was shown 
that [ 02(’ Zz)] increased in the presence of 
NO beyond that accounted for by the ener- 
gy pooling reaction 

Oz(lAg) + Oz(lAg) + O&f) + 02 (2) 

This result means that there is a genuine en- 
hancement of O,(‘Zd), rather than a sup- 
pression, in the presence of NO, of the loss 
of 02( ‘Zz) in reaction with 0, from the 
discharge. 

The kinetic data show that the “addition- 
al” Oz(lZz) (i.e. beyond that from reaction 
(2) is formed at a rate proportional to 
[ NOz* ] and approximately proportional 
to [ 021. However, [OZ(~A~)] is also nearly 
proportional to [OS] so that 02(l2:) 
could be excited either in reaction (1) or in 

i the process 

N02* + Oz(lA,)+ NO2 + O&Z;) (3) 
In diagnostic experiments, where 0 was ge- 
nerated by the N + NO reaction, and 02 
added separately, neither OZ(~Z~) nor 
02( lA9) was observed. This result favours 
reaction (3) as the source of 02(lZg) in the 
02 discharge experiments. We are currently 
trying to establish une uivocally whether 
reaction (3) yields 02( ? Zz) and to deter- 
mine the absolute efficiency of excitation. 


