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A]) L0 ~0.02 L/min (93 3 AT HOR S 38 AN, SOy it i) 7038 i i (Bt VAT 23 \)) #54fil, JE
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Fig. 1 Experimental set-up of laser-flash photolysis-Faraday rotation spectrometer
F. lens; DFB; distributed feedback; GPIB: general-purpose interface bus; DAQ: data acquisition card; PC: personal
computer
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- OH H1 266 nm J K P45t (Ultra 100, Quantel laser 23 F]) INJEEA# O, 7745, O, SEff = BRI
AT 0('D),0('D) HRu A H,0 KA, 4 - OH, B Ak2#an (1) fl(2) FiR .
0, +hv(A =266 nm) ——0,+0('D) (1)
0('D)+H,0 —2 - OH (2)

SEH,266 nm FOGE S R EY K] 30 mm AR, DA O('D) 73 N A= i g Wk B
i) - OH,
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EDK

SCER R ZEG s TR AN CH, L0, \H,0 MZE25 S, CH, WK (6. 82x10 molecule/cm®) it
=T - OHMRIE (3x10° molecule/cm’) , T a0 W SELERFTE ~ 5000 Pa, &A= S a0 (3) .
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AT W SR T L koyyon,o - OH 15 I AN TR A 19 SN 38357 5 B SARL, oF 7 119 5 7k 6 4
ok koH+c2H6ﬂl kOH+(4Hg
3 HREH®
3.1 - OH+CH, X R#5t
KI2A AR GE A T, - OH SGIE AR 5 9 3 BE I 18] B 22 1k 181, B e BE7E 0 ~ 5. 89 x
0'° molecule/cm® Y [F I AYEHE , - OH MY HTINTR , MRIEL(1) ~ (4) KRG AR CH, HREE T 1Y
’OH,fn%ﬁD@ 2B IR, HARREIN ko, o 765 kPa, 298 K SCHALF T, 5250715 + OH 15 CH, I
Lz%ﬁkomcmﬁ 6.59x10™" cm’/ (molecule - s) , 53CHRAZIEE 6. 4x10™° em’/ (molecule - )7 —3
ARSI R R AN E BN T 5% AAE SRS el iR s R s BRI SR 255

03215 400
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Fig.2 (A) Examples of the exponential decays of + OH in reaction with different concentrations of methane,

P=5000 Pa; (B) Relationship between pseudo first-order rate constant k', and methane concentration
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Table 1 Mechanisms of reaction of OH radical with methane in multi-pass cell

No. Reaction ((em®/(molecule + s)) Ref
1 0('D) +H,0—OH+OH 2.2x107'° [36]
2 0('D)+N,—0(3P) +N, 2.6x107" [36]
3 0('D)+0,—0(3P) +0, 4.0x107 [36]
4 0('D)+0,—20(*P)+0, 1.2x107'° [36]
5 0(*P) +0,—0, 8.75x107' [36]
6 OH+OH+M—H,0,+M 1.36x107"! [36]
7 OH+OH—H,0+0 1.48x10™ [36]
8 OH+0;—H0, +0, 7.3x107 [36]
9 OH+HO,—H,0+0, 1.0x107° [36]
10 HO, +HO,—H,0,+0, 2.55x10712 [36]
11 OH+CH,—CH, +H, 0 6.59x107'5 This work
12 CH, +CH,—C, H, 2.44x107™" [38]
13 CH;+0,+M—CH;0,+M 4.66x107* [39]
14 CH, +CH; 0,—CH, 0+CH, 4.5%x107" [40]
15 CH, 0, +CH;0,—CH, 0+0, 1.3x107" [40]
16 CH, 0, +CH;0,—CH,0+CH,; OH 2.2x1078 [41]
17 CH,0,+0H—HO, +CH;0 1.3x1071° [37]
18 CH;0, +OH—CH; OH+0, 2.5x107!! [37]
3.2 - OH ¥R EHISNE 1.6

LR SE R 2 B ], e TR]) - OH ) 46 e B2 2%
T, 7%%¢ - OH WGV FEXT ) J7 27 = By 5, S5
TELRE N 298 K, JE S0 5 kPa, Bt Ko £ e FEE 3 531
2.41x 10" molecule/cm’® F14.51x 10" molecule/cm’
- OH #J 4 ¥ FE M 1. 29 x 10° molecule/cm’® 7 4k ]
3.42x 10° molecule/cm’, 45 B W K 4 Fros, 4

m  Experiment
— OH
- HO,
= CH0,
— H,0,
-_—0

0.8

0.4

[OH] (x10° molecule/cm®)

[ OH],<3x10” molecule/cm® i, - OH ¥ 5ifE—2 0000 002 004 006 008 010
S R RO A B S WA TR] - OH W) IR t(s)

JEE X LB T 2D s i AT DL 2 AN T
3.3 AREEAT - OH 5 CH,.C,H, 1 C,;H, K&
RN 5 R 3T

BERRTE S RAEALH (- OH) 1Y S 3 7 rh
THFE, B - OH M EBRigRZ —, AWF7El i
TAEARIR B 1 4444 (500 2000 5000 F1 10000 Pa) T,
- OH 5 Wt | 2B TP B 9 B iy 3 5, 235 5 43 i)
Bl5 ~7 Fios , ANEH 0T A5 A 3 252 5 B0 22 30/
FICHR B HI IR 2E

T AE - OH 5 HGE S Y B 388 8 22 SR 70 0 R 45 1 filf B4 R ok R X i 389 DL S B e
PRI 2 ) ARSI T A5 A BN R B SOk (42,43 ] B IR 45 SRR AT b, Gl 5 T
7N, FEFE 7 500 ~ 10000 Pa i P, A XREE S04 (14 5 1 o 5 H5 06 e 0 1) B S AR Ak, ASCFE 152 25 L
RS, A I EUSI - OH Sl i e PRI H 7 54T 85 F RO, X F - OH 5 Se iy

B3 - OH Ml CH, )X Ntk & #', OH, HO, , CH,0, .
H,0, FI1 O Mk BEBEIS (] 1942 1k, miAUERSERME, &
AL

Fig. 3 Changes of the concentration of OH, HO,,
CH,0,, H,0, and O with time in reaction of OH and
CH,. The experimental value is represented by the point,

and the simulated value is represented by the line
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Fig.4 (A) Dependence of k', of OH radicals for reaction of + OH + methane, 298 K, 5000 Pa, [CH,] =
2.41x10" molecule/cm’ ; (B) Dependence of k', on the initial concentration of OH radicals for reaction of

- OH + ethane, 298 K, 5000 Pa, [ C,H,] = 4.51x10" molecule/cm’

I, FL SRR H R RS TUPAC IR (E Koy, =6.4x107° em’/ (molecule - ) SEARLF () —5chk

¥ + O FNZ 20 IZ R %35 05 TUPAC BCIRPE T (1 SCHR[ 45 ~ 47 19 oy, W REE B ( (2.6 2
0.4)x10™" em®/( molecule = s)™) (2.77 £0.3) x10™ em®/( molecule + )™ } (2.5+0. 06) x
107" em®/ (molecule « s) 1) FEFTXFLL, WA 6 BN, KIS AE S SCHREREA — B0, A BP9 T - OH
5N e SO 8 A R, 5 TUPAC 08 28 vh ok B SCHR [ 48 ~ 50 ] B Koyyepn, D25 2R ((1.17£0. 1) x
107 em’/ (molecule + s) ™ (1. 13 £0. 02) x 10™ em®/( molecule + s)™’ K (1. 11 £0. 04) x
1072 em’/ (molecule + ) 0V EAT X, A1 7 B | & BRSCIG(E -5 SCHRELAHYI &

7.5

g
=

. ® This work . @ This work
) O Ref. [42] 0 O Ref. [45]
& 70r O Ref. [43] & 32ORet. [46]
5 s z A Ref. [47]
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:E S | e
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5 S
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Fig.5 Comparison of reaction rate constants of + OH Fig. 6  Comparison of reaction rate constants of + OH
and CH, with literature values'***/ and C,H, with literature values'* ™"’
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Fig.7  Comparison of reaction rate constants of - OH

and C,H, with literature values'*™"’
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Kinetic Studies of Reaction between OH Radical and Alkanes
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Abstract
photolysis and Faraday rotation spectrometer ( LFP-FRS). The

Kinetic studies of the reactions between - OH and alkanes were performed with laser-flash
- OH was generated by flash photolysis of
ozone with a 266 nm pulsed laser, the decay of the - OH concentration was directly measured with a time-
resolved FRS spectrometer at 2. 8 pm under the pseudo-first-order, and the reaction rate constant of methane
with + OH at 5 kPa was measured to be 6.59x10™" e¢m’/( molecule -

methane, ethane and propane reacted with + OH under different pressure conditions were compared. The

s). Meanwhile, the rate constants of

reaction process was simulated by implementing several existed reaction channels into a chemical kinetic
model, which provided a basis for studying the important atmospheric chemical mechanism and reaction
process of - OH radical.
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