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ABSTRACT. The kinetic of the gas phase reactions of ozone(0.5 torr) with sulfur dioxide was stu-
died. The SO. reaction was conducted in the 7~22torr range at 90~155C. The reaction rate was
faster than the reaction rate of O; in the presence of CO, alone. The reaction of Qs with SO, follows
the rate law | —d{(0,)/dt=£,(S0,) (M)(Qy) +22,(S0;)(03), The first term of this rate law arises from
a third order molecular reaction predominating in the lower temperature range an gave a rate constant
ko=(9.351 8.6) X 10% ~(11®2 200kalKi (Af-2g-1}  The second term of the above rate law derived from a
second order thermal decomposition reaction which was the major part of the reaction and gave a rate
constant %= (1.53+ 1.5) X 10" ¢ 27%<URT The overall reaction proceeds with kinetics of complex order
composed mainly of second order and third order components.
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Fig. 1. Plot in{O;) versus time in pressure of 12 torr
of CO, at 151T.

Table 1. Arrhenius plot for decomposition of ozone
in presence of CO,(AH pressures in torr)

log(ky/M™'s™1)
T(K} Py, Pco,

This work Ref2

352 0.253 16 -19542 —211

374 0.458 17 —1.1423 -—-1.28
393 0.224 19 —0.5564 —0.639
419 0.143 19.5 01144 0.145
424 0.754 12 0.2280 0.285
428 0.827 88 0.3162 (.394
470 0.299 175 1.3845 1431
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Fig. 2. Arrhenius plot for decomposition of ozone in
presence of CQ,.
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Fig. 3. Absorption spectrum of ozone in the ultraviolet
(From Inn and Tanaka).
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Fig. 4. Schematic diagram of the kinetic apparatus,
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Fig. 5. Beers's plot for ozone at 254 nm{(7'=353 K).

Table 2.
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Fig. 6. Plot In{O;) versus time for the reaction of
ozone with sulfur dioxide at 130T,
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Fig 7. Plot #',(80;) versus{SQ) for the reaction of
ozone with sulfur dioxide.
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Table 3. Rate constants and correlation coefficients for the reaction O; with SO,
((0:) =10°X (05 cone. in M) ; (S0,) =10*% (S0, conc. in M)

N nonsearch Ai(s™)104 B = <o X 10M 57D, €= b XICLY ;A= By M5
T(K) RUN {0y (80,) N CcC B C A
428 151 247 40 5.85 0.9963 365 25 14.62
428 152 2.64 273 2,95 0.9969 396 3.66 10.8
428 153 | 2.74 1.95 1.76 0.9995 463 513 9.02
428 161 24 44 62 0.9998 3.2 227 14.1
428 162 273 2.2 23 0.9997 4.75 454 1045
428 195 231 25 26 0.9947 4.16 4 104
428 282 122 3.7 524 0.9988 3.83 27 14.16
428 286 1.08 378 - 52 0.9974 3.64 264 13.76
428 287 1.06 302 3.7 0.9985 4.057 331 12.25
428 288 133 23 24 0.9946 4537 435 10.43
428 289 1.07 4.7 4.7 0.9968 353 213 166
428 290 0.893 59 106 0.9924 3.045 1.7 17.97
403 168 295 24 0.81 0.9985 141 4.167 3.375
403 169 2.86 135 0.37 0.9987 203 741 2.74
403 170 2.68 25 0.915 0.9968 1.46 4 3.66
403 171 2.78 1.7 0.57 0.9980 1.97 5.88 3.35
403 172 238 163 042 0.9984 158 6.13 2577
403 173 269 2.34 0.9 0.9989 1.64 427 3.846
403 174 261 30 1.1 0.9942 122 333 3.67
403 177 246 39 1.83 0.9963 1.2 256 4.692
403 179 2.94 2.3 0.72 0.9969 1.36 4.35 313
403 180 28 2.7 12 0.9979 1646 37 4.4
403 181 2.78 22 0.71 0.9959 1467 454 3.23
403 182 2.75 27 0.98 0.9968 1.34 3.7 3.63
403 183 233 43 25 0.9977 135 232 5.81
403 185 2.23 2 0.7¢4 0.9965 1.85 5 37
403 186 227 18 0.53 0.9968 1.63 5.55 2.94
403 188 2.29 24 0.87 0.9961 151 4.167 3.625
403 189 2.36 23 0.97 0.9999 183 4.35 4.22
403 190 2.87 21 0.81 0.9974 1.84 4.76 3.857
403 191 2.81 27 0.98 0.9945 1.34 37 3.63
403 221 212 46 2.25 0.9945 1.06 217 4.89
383 199 249 2 0.365 0.9942 0.9125 5 1.825
383 200 21 4.05 1.33 0.9968 0.81 247 3.3
383 201 2.12 45 1.2 0.9979 0.592 222 2,67
383 202 229 34 091 0.9382 0.7872 294 2.67
383 203 2.05 5 18 0.9979 0.72 2 36
383 204 243 25 041 0.9963 0.656 4 1.64
383 205 347 44 1497 0.9983 0.773 2.27 34
383 209 347 28 0.46 0.9945 0.587 357 1.64
383 210 347 41 113 0.9964 0.672 244 2.76
363 212 35 5.25 0.526 0.9991 0.191 19 1
363 213 35 384 0.301 0.9946 0.204 26 0.78
363 214 242 3.83 0.297 0.9966 0.202 261 0.77
363 215 348 34 0.251 0.9961 0.22 2.94 0.74
363 216 348 2.96 0.167 0.9954 0.191 338 0.56
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Fig. 8. Arrhenius plot of &, for the reaction of ozone
with sulfur dioxide.

Table 4. Rate constants k, and &; evaluated from Fig.
koM s7") s (M 171,

T(K) kX 1074 b
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Fig. 9. Archenius plot of &, for the reaction of ozone
with sulfur dioxide.
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Fig. 10. Arrhenius plot of &, for the reaction of ozone
with sulfur dioxide.
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Table 5. Rate constants km k] and ratio of :o for
the reaction of O;+S0, 1
(ko:9.35x109¢-llmmuxT(M_2s_i)'

k] =153% 10“

¢~ TS KRRT(pf-1g 1), R:% X 100 (M-1))
1
TK) kX 10-* & R
363 208 00343 6073
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428 213 286 07447
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