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Fig.1 The initial stage of alkene ozonolysis reaction ( Criegee mechanism)
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Fig.2 The limiting forms of the electronic structure of CI
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Fig.3 The main formation mechanism of +OH radical

S SR B AR E A HC(0)H .CO .CO, H,0 Fl HC(0) OH, [ A/ RAF5E o B 4 5 ] 4 3
W R S A - OHJE B, 301 398 38 1 A S0 R AR O TR - OH A i — A b [a] 2 i 3at 7
(concerted reaction) , Bl CT % A& FHEE i — 4~ PUICAL I 245 ( transition state ) 1M 5 43 7= - OH' . 4R 1 3
AR AR 56 L P 45 4 T R 25 R AR X TR & - OHM BRI, -OHJE Wi = 25k 2 an &l 3 T m,
-CH,00- &A= A ¥ K i (ring closure ) & i ¥ — % TN 5t ( dioxirane ) , 11 J5 5 ¥4 1k B, — 4> 1% 46 19
(activated ) RS, H:46 K A 440 L AL - OHANIL &4

XF T A O A T, AR 4 ot Ak IOAR B i B0, Tl 20y B IRCAR ) (R - CHOO - ) AL L)
(RR*COO- ). MM FIAT CT p T4 BUCEE A S S8 A AR (57 AN (), AFAE S 54, An &l 4 Jie . 461)



2 1 TNEE RS R L S WL AT 7 ok 179

QX T B BRI E AL ) (CH,- CHOO -« ), B 2540 1530 45 2R ke 90 7 0 = A e sk 780 2 ) A7 7R R 4
120 kJ-mol ' fiERE 22 X FoR C1 W1 C—O #lA SR () o BEARAE  DRUHAFAE AN [R) 1) fl e b 7
R o /0'
N 0/ —0
R

N (s39) JL sk (anti)

B4 IR CL B 4

Fig.4 Conformation of syn and anti monosubstituted CI
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Fig.5 The monomolecular reaction pathway of syn-CI (hydroperoxide pathway )
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Fig.6 The monomolecular reaction pathway of anti-CI( “hot acid” (esterification) pathway)
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MR R R RS A AR
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KF=HITE BALEE . DUEERF T i DA IR IR — K= - OHBR O, & A R AR S A i, 2R
1M Koch %57 38t JRRR AT VE R — 7=, PSR S I A 1l MR Al 8 0 A SR S R ML, -3 s R R
PRI AL A~ CT, CIL A CI2. CI2 3 id S AL AR50 A - OHL, Rl hadl i — & 51 A #h 2 S 1z, n)

A A Co-ME I 4 H BT BE. ETC NO, ARTERY A5 PF T, I ok 40 B i B ] 5K R P Y HO,» 3RO,
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SIS X a-YR M R AR ST ST AR YRR RS L 3k 5 RO, O AR B SR SR A R
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CI2 1Y 553 F 43 i 38 1] 7= A= B PR R (norpinic acid ) | Y& & fR ( pinalic acid) | % 3& 9K B fi2 ( OH-pinonic
acid) FRFEJREEMA ( OH-pinalic acid) 4. 1R JR B B2 ( norpinonic acid) 2R IEF CI1 8.5/ ff. CI1 B
n] 5KFVEH IR ERER ( pinonic acid) F1YRHA ( pinonaldehyde ) .
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Fig.10 The reaction pathway of organic acid formation from a-pinene ozonolysis

I HAR IS A MEL 2 T B AR & M SOA F= 1. 7EXT o-JR i B A0 52 I A AR 25 4R B UL 5
Kiickelmann 25 5% RS H -fh2 HE B 3% ( APL-CIMS) & 3L T 2 B BRI R (L IETE IR (R TR IR A1



184 I 55 1k = 2%

TRERIR ) 5 R B2 R R AT A K Al A5 1 2 S B G 2 v 1 32 A TR Claeys 4514
RO 3/ (- ) S LB IS ((LC) /(- ) ESI-MS) & B T 54 AR (terpenylic acid ) \2-F8 il
I FE R (2-hydroxyterpenylic acid) Ml FE R £, 2 Mg ( diaterpenylic acid acetate )3 Fh ) SOA F=¥). Gao
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Advances in the studies of the mechanisms of gas-phase
alkene ozonolysis

YUAN Cheng MA Yan™ CHEN Mindong

(Jiangsu Key Laboratory of Atmospheric Environment Monitoring and Pollution Control, School of Environmental Science and

Engineering, Nanjing University of Information Science & Technology, Nanjing, 210044, China)

ABSTRACT

The gas-phase reactions of ozone with alkenes are very important reactions in the atmosphere. They are
significant sources of secondary organic aerosol and a number of free radicals, and they are closely related to
air quality and human life. Based on previous research findings, this article introduced the Criegee mechanism
for the ozonolysis reaction, followed by discussions on the structure and reaction pathways of Criegee
intermediates, the mechanisms of formation of the +OH radical, and the formation mechanisms of secondary
organic aerosol products. Aspects of futher research were then suggested.

Keywords: alkene, gas-phase ozonolysis, Criegee intermediate, + OH radical, secondary organic

aerosol.



