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Abstract Ozone is an important oxidant in the troposphere, and its reactions with reactive gases are im-
portant processes in the troposphere, which has a significance for the research on countermeasures of air
pollution. The simulative reaction equipment of smog chamber, made in our laboratory, was used to study
ozone reactions with acetylene in terms of monitoring instruments of ozone analyzer and gas chromatogra-
phy. A mean value of 4.13X 10 %! cm*molecule s * for rate constant was obtained from four experiments
under room temperature of about 15 “C. Its variant coefficient is 7%. Our rate constant is within the range
reported by other researchers using different experimental conditions and detecting methods. Results show
that the precision of determination of rate constants is high from our experiments. Our self-made simulation
system of smog chamber for atmospheric reactionsis reliable, which can be applied to deep research of other
ozone reactions under atmospheric ozone concentrations. Our results and experimental system provide a
good basis for further research on chemical reactions of other important reactive gases in the atmosphere.
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Figurel Schematic diagram of the apparatus
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Figure2 Plot of ozone decay in atypical reaction experiment
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Figure 3 Plots of In([O3]o/[O5]) against time for wall decay and
four acetylene concentrations

a b, ¢, d, and e indicate five different acetylene concentrations of 0 (ozone wall
decay), 7.29X10 %, 10.94X 10 %, 14.58X 10 *°, and 18.23%X 10 *® molecules
cm 3, respectively
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Tablel Rateconstant (kp) and half-life time of ozone for the reaction of ozone with acetylene
|nm;| ;g;;(le;r:/tlon Vo|um|en :‘trlition of  {dIn([O:y[0])/d}/(10 5 s Raecondtantky/ - Half-life of
(105 moleculescm %) 0zonel10-? (10 <" cm’molecule “ss ) ozone/h
0 187.8 0.395 — 48.7
7.29 189.8 3.62 4.42 53
10.94 188.5 5.20 4.39 3.7
14.58 186.6 6.16 3.95 31
18.23 187.6 7.22 374 2.7
2 RS SCEMAE N L
Table2 Comparison between data from literature and this work
Data source Temperature/K Expression of k/(cm’molecule les™) Method
Cadld® 303~323 498X 10 Ve 48LkeamolgyRT IR absorption
Dillemuth® 298 5.98x10 % IR absorption
DeMore” 243~283 5.25X 10 12 1079(+ 043 keal/mole)/RT Vis-UV absorption
DeMoré?® 294 2.99X10 ? (£5.15X 10 %) IR absorption
Stedmant® 298 8.6X10 %(+8.63x10°%) Chemiluminescence
Patell”! 297 3.8X10 ©(+£6.14X10 %) Chemiluminescence
Atkinson! 294 7.8X10 % (+£1.16X10 &) Chemiluminescence
Thiswork 288 413X10 % O, Analyzer
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