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Abstract : Several applications of the quantum chemical analysis to the combustion processes were presented. In the present
feature article quantum chemical analysis on the product branching ratios for the reaction of sulfur dioxide with H atoms, on
the reaction pathways for the reaction of sulfur dioxide with S atoms, on the possible roles of the new spin-allowed reaction

for the prompt NO formation, on the high-temperature reaction products for the decomposition and oxidation of the aromatic

hydrocarbons, and also on the reasons for the different reactivities between o-, m- and p-xylenes with molecular oxygen,
were presented to demonstrate the important roles of these computational techniques for the analysis of the elementary

reaction Kinetics of combustion.
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ZRE X CHRETE S CBS-QB3 a2 HWWT, AL+,
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V7 ¥ 7 )V (IUPAC 4 Tl 2-methyl benzyl 7 2 L) &g
BT ORI DOBERINE, EPO 2L X —%FEL,
FIGEE bR T=DE 1 TH 5.

F1LICRTEHT, 3 DOMERMER EBED T OKIE
BMIRY DN T DA EBETT D RIGEDE L 3 keal/
mol UMNEIZIEFHUCMEE o T3, 2F 0, KINEADE
WIEKEDECDFRE TRV EEHTE S, 22T, &
NV ENDOADBEKRKLPT OB EEZ 570, AL M
R O BRI DIRBRZ2 TV, ZOBBIREZIREL 1.
M1 i oncBERREOBIEZ R T, K 11ITRT X9



198
1 AL, X8, RNT=FAL VYL ITIANEBETTDRIE
DEBIRIED T 3L X — KO BOGEY (keal/mol) [29]
Reactions o-xylyl mexylyl pxylyl benzyl
RCH2 + 02 0.0 0.0 0.0 0.0
RCH200 224 -22.5 -22.3 222
RCH20 +O 39.9 39.1 41.7 39.9
TS1
(02-add) 6.2 7.8 74 8.3
RCH202
(adduct) 2.1 34 3.0 3.9
TS2
(6-center) 9.3 94 9.4 10.1
R'CH200H
(6-center) 5.8 6.5 6.2 6.8
TS3
(4-center) 16.7 16.1 16.2 164
RCHO + OH
(4-center) -49.6 -51.7 -51.5 -51.3

T AL VLRV F XS T2 H N DRBENKEST-
B IE OB IRE DS G L X)L *B3LYP/6-
311G(2d,d,p)) [29]

X 11

12, AV MO ZIHIBHN AR AL DO B ARFEDEAE L,
CBS-QB3 B TR D 72 Z DRI D KIGEE DKL, 2D
SN E BALMESRINET T2 2 PO L ko
2. TD &) AREREMORKIEA L M OARTHD,
IKERMALDNMET T 5 &, HO, DAKSLT OH 7V AL %
BT 2D 2 2 bR TLEETEICIVHS L
RoTwd (M 12)[29]. D& Hiz, BHLEIFEICLD
BRI ORISR KR T 2 2 L TEMENTIEH 225,
FI MDA EKRKL LT VHBBHHTEZ-bIFTH
5, DlofiimzeEEL ¢, K9 IR LEEKEDENIC
HIOKTIUFNARY B O5EERDTHRS &, HXED
FO TNV =T G FNKRERMEAEZ D LT uREEE L
TV EVon5,. BifE, 5, ko7 LFrry
v ARG BRI DL T b a2 AT 5,
DI, KFFEIFE AR KN S BRI
HTELZERRB LR E o7,

-
—

(34

%51 %1575 (2009 4E)

HA RS2

xylyl
hydroperoxy

\‘ .
v
j.‘t;;t;‘%WLHOZ

Xylylene

P o T . Benzocyclobutane
benzyl epoxide

K12 ANFAL VLT XS TP h0 EEHES OB KE
BRSO BB TL[29]

7.8HUIC

I TIERBBEIEDET Y v T DFBICE T BB ¥
AR DR 2 BRI 2 BRBE SO 2 Bl Ic 28 TR L ¢ &
7o, BRBERUG % LA BT 2 55— S I MBSO
IZFE 9 B FREEDZALIC IR T 52 = R V¥ —2fbz = 2L
X—FAT77LELTRBTEIETHS I EDHEML
TWaZTNEFEVTH 5. KEMECEBRREOEED
RRE L O 2L X —FHEEICB L CdBERER o BEfl
LA TE D, ERAEZFOEFLFHEORM S 20K
JEPMEL o T3, T2 TIRHAZAEIEL 72235, T2
X—=¥AT777LEZNIHEET 25 FEDERD S
PRBESISOMEERZEINT 2 707 7 2 b Tw
5. 2O XkIHIT, AITHRBENIGE TV E & TLERE T
WESE, PR T 2EEDBBR I > TE L L I3BBLE
DMAED AT, MBEBREZET V) V7 T5TXTD
WFREICE > THIHTH A .

B batinE il TR bR D, EETIIH
2RI EFHEE LTI L, ZucHEo E Rl
JIGEFEEITE L2 ETH S, —H, BBEoET) v Tk
WE, EEHERESHRTH Y, sl tcoE
FUV L ETIEVoTLRY, BREERRS TRV
D2 WIERICHEHE R T H B TR T 2 LI1FE 9 3,
it % D B 2 PABESOER D R 2 BT I Bt R o Fik
MRELZBEZHELZL TR ERBBENALELEEYTH
2. WAFEOFHEALYED 2k BCw» % &R TLERE
BRI MRBEROG Tl 2 LT, BB il 3o < T
WRELEREE) T E 2RRDFPEIC 2D b 2 HE kvt
Bb¥ s, B% < OHAOBBEMAT D D X 9 Rk
SERMRIC X 2 BB SOG P, BRI GO P Ic S L,
R ELTHAD 20BN HERZ2 ) —F¥5 23 X9
WRUETIES LI &7 -,



I RRERL, LA TFIEIC X B IRBER BUSHIZE O

i

IR EE D MBS B L T3 n S BT R R A E
R MRETFBIE L OB LA FlaREdz, #E
ot LREKEE L L oL EHYE, ¥ L v o
KD FOCHERSIC B U T ARMEAMIIZERT  AGARL AR
+, EUEEMRERS ANCEIMEEEE L o EIE & L
TiibhdboThs, i, AHFERRED ~Fixfks K
BREERAREIA M B L O 21 42 COE 7 v 7' L DBt L
LTiThbnibDTh 3, i, AL 7.

- -
- -
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