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Kinetic Studies on the Gas-phase Reactions of NO, Radicals with Three Cyclic

Ethers

GAI Yan-bo, GE Mao-fa, WANG Wei-gang

(Beijing National Laboratory for Molecular Sciences ( BNLMS), Institute of Chemistry, Chinese Academy of Sciences, Beijing
100190, China)

Abstract ; Kinetics of the reaction of NO, radicals with tetrahydrofuran, 1, 3-dioxolane and 1, 4-dioxane at 298K + 1K and 1. 01 x 10°

Pa were investigated using a relative rate method in a self-made Teflon chamber. The objective of this study was to assess the possible
impact of these volatile organic compounds (VOCs) on the environment by studying their atmospheric degradation kinetics. Using gas
chromatograph with a flame ionization detector( GC/FID) , the measured reaction rate constant for NO, with tetrahydrofuran was (5. 36
+1.93) x 107" cm’ - (molecule-s) ™', which is in good agreement with the reported values, indicating the reliability of our
experiment setup and methods. The reactions of NO, radicals with 1, 3-dioxolane and 1, 4-dioxane were studied for the first time and
the measured rate constants were (1.84 +0.70) x 10" ¢m® - (molecule+s) ™' and (3.20 £0.67) x 10 "°c¢m® - (molecule-s) ™",
respectively. The atmospheric lifetimes of these compounds have also been estimated based on the measured rate constants, which
indicate that emissions of these compounds may have an impact on regional atmospheric environment.

Key words:1,3-dioxolane; 1,4-dioxane; tetrahydrofuran; rate constants; NO, radicals
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Table 1  Rate coefficients for reactions of NO; with cyclic ethers obtained using different references

_ kB2 x 10 kD x 109
iy S b /by o . i .
/em” + (molecule+s) /cm” + (molecule-s)
. PN 0.56 +0. 005 5.31+0.05
LEUN 1-TH 0.40 +0. 004 5.40 +0. 05 5.360.05
. [ELi 0. 19 +0. 006 1.80 +0. 06
1,3-Z5U O I 0.37 £0. 006 1.89 +0.03 1. 84 +0.06
. LI 1.51 0. 06 0.31 £0. 01
1,4- 50N ek 2.92 0. 19 0.32 0. 02 0.32 £0.02

1) BRIZIT R PEAUSFRUENR 2289 2 55 (20) 5 2) LA by kg (ELVHA 1 800 0 B, LA 22 N RV AR A 22 1 2 A% (20) , NELSR 2 e 5 |k
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Table 2 Calculated tropospheric lifetimes of the selected ethers with respect to NO; and OH

am koy! x 102 ko, > x 10 Ton® oy
/em® + (molecule+s) ~! /em’ - (moleculms)’l /h /d
Y 220 PR g 18.0 5.36 15.4 4.30
1, 3-—HHH 11.8 1. 84 23.5 12.6
1, 4-Z5R% 9.50 0.32 29.2 72.0
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