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Table 1 Thermodynamic and kinetic propertiss for OH+C,H,

T/K - AHY/kJ.mol-* AGY/kJ.mol- AS1/J+K-temol-' A,/m3.mol-tes=! k,/m3.mol-t.s-!

200 —-134.06 -112,01 - 94,80 5.77x10° 1.03%10°
298,15 ~135.52 -100,83 - 96,99 9.63x10° 6.47x10°
400 - 136,57 ~ 88,83 - 98,07 1,52% 107 2.03x10°
600 ~137.49 - 64,77 - 98,62 3.20x107 8.36x10°
800 -137.40 - 40,54 -98.49 5.78x107 2,11x107
1009 -136.65 ~16,36 ~98.24 9,32 % 107 4,17%107
1200 -135.52 7.66 ~97.95 1.39x108 7.11%107
1400 - - 134,22 31.34 ~97.65 1,96 x 10° 1.,10x 108
1600 -132.84 54,89 - 97,45 2.62x10° 1.58%10°
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Table 2 Pressure dependence of the reactive rate constantsa

OH+C,H, (T=298K) OH+C,H, (T =299,2K)
2/kPa 107°4, 1075k, 10-%k, (exp.) 7/kPa 19754, 107%%: 107%k,(evp.d)
26,7 2.54 1.70 4,00+4,22b 3.35 0.56 0.25 3.19+3,19
40.0 3.79 2.54 4,19%1,08¢ 9,06 1.65 0.75 4,11+4,09
53.3 5,06 3.39 © 4,18%5 320 26,93 L.9% 2,26 4.73%4.76

66,7 6.32 4,24 - 53,45 8.85 4,02 4.74+4.78

80.0 7,68 5.09 4,49%+1 63° 88,31 14,62 6.64 4,73+4.76

a unit in m3.mol-tes~'y b rom ref.[11; ¢ from ref.C61; d from ref.[31.
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%3 OH +C,H, KR t# %Az 7 ¥Rt

Table 3 Thermodynamic and kinetic properties for OH+C,H,

7/K AHY/kJ mol- AG Y /&I mol-! AS3/J-K-temol-! A4,/m*.mol-tes~' k,/m3.mol-tss~}
200 -103.76 - 80,00 -109.20 9.97 x 10" 9.60x10°
298,15 ~104,35 - 68,20 ~111.59 1.66x1¢° 7.58x10°
400 -104.39 -55,73 ~111.84 2,91><.10° 9.03x10°
600 - 103,43 -31,67 ~110,83 7.38x1¢0° 1,57 %107
800 - 101,88 -7.99 -109.54 1,53x 107 2.70x 107

- 1000 -89,.91 15,28 ~108.37 2,76 %107 4,34x107
1200 -97.74 38,16 -107.36 4,48x107 6.53 x 107
1400 - 95,56 59,29 -106,48 6,78 x 107 9,37x107
1600 ~ 93,26 82,76 -105.73 9.69 %107 1.29x10%
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THERMODYNAMIC AND KINETIC STUDY ON
REACTIONS OH + C,H, AND OH + C,H,
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ABSTRACT
The reactions of OH radical with C,H, and C,H, have been studied with ther-
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modynamic and kinetic methods based on ab initio level, The changes of the ther-
modynamic function of the reactions were calculated at a range of 200—1600K of
temperature, The results indicate that both of the reactions are exothermic, which is
135.60+2.76 and 100.58 +7.32 kJemol-! respectively at the cited temperature in-
tervals, The reaction of OH radical with C,H, can proceed easier than with C,H,.
Also, the A factor and the rate constant of the reactions were calculated with transi-
tion state theory, Pressure dependence of the rate constants was found, At 208K,

80.0 kPa, the rate constant k; equals 5,09 x 10°m%smol™tes™!, the experimental data
is (4.49+£1.63) x 10°m®smol~tes~1; at 299.2 K, 88.31kPa, k, is equal to 6.64x
108m3emol-tes~!, and the experimental data is (4.73+4.76) x 10°m3emol-tes~1,

which are in good agreement,

Keywords; Addition on ethylene, Addition on acetylene, Thermodynamic, Kinetic
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