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BOAH, BT, ARSI, BRI

(M IRUE Tk R () EAR G 38 TARABE, WINTTA WL TS Bt i e =, BRIl 518055)

FEE . ASCHE AR B NS SR I E T 506 s R R 2R O WL B 1) S A E AR S A RO R 4, %
FE T AN S R BE FINE A RS 45 ) MR B ) SRS S AL AR B2, JF HLAMAT T i TR B S AR BT s S Y — Ik
TBRPTROAHETE. 458 E0, JREEFEEY (analogue of 2-methyl erythritol, AME) 1 2,3- ¥ 3458082 (2, 3-dihydroxy-4-
oxopentanoic acid, DHOPA) A4 48 %03 R H B4 5 N (4.60 +0.66) x 107" em’ - (molecule-s) ="' il (6.57 £0.51) x 107"
em’ - (molecule-s) ™' ; FERREFPIATRE 5L AT T, SR FH 7R B0 7 2L AR AT — IR 20 57 I s A 28 R AR A
TEIARAG 29 16. 5% ~44.8% F118.3% ~47.3% .

KR HGFAR T BOREEG KR RmERYT R etk

FESES. X513 XEFRIZE. A XEHS: 0250-3301(2019)03-1163-09 DOI: 10. 13227/j. hjkx. 201803064

Heterogeneous Oxidation of Secondary Organic Tracers of Isoprene and Toluene

by Ozone : =/
HUANG Ya-juan, CAO Gang” , ZHU Rong-shugOUYANG Feng f =

“a

(Shenzhen Key Laboratory of Organic Pollution PreY_el;ltion and Control, School of Givil and Environmental Engir“i:eerjh'é, Harbin
Institute of Technology, Shenzhen 518055, China) ;

Abstract; For this pa‘i.)er; chamber experiments were|carriedl outto investigate the oxidation of seeondary. organic tracers of toltene and
isopyeﬁg by ozone/under different conditions (.ré}“athe .hlin}i('fity, mixing state, eté! ) "usiﬁ"g‘ a 1 lati\ié".rate constants approach. 'The'
uncér"[ainty of th'.(:; fracer=based method duc‘sﬂto Eh_e dzm‘ﬁ:: oiadation of secondary organi‘é tracers was also addressed. The résults 'showqd-:"
that the effective’rate donstants of analogue of 2“-methyl ery-thfi-fcil( AME) and 2 ,3jdi}lxl}foxy-4-oxc{§?ntanoic acid( DHOPAY) were(4, 60
+0.66) % 107 em® “molecule-s) ~' and (6,57/= 0. 5}1 ) x 107" em® + (moleculeds) ™' | respectively. Given the instability of the
secondary‘organic tragers caused by the oxidation, the contributions of toluene and*isoprene to secondary organic aerosols could be
uhdep&stimﬁted by 16./5% -44:8% and 18.3%+47.3% , requctfve]y.

Key }”t’or(is;smog"chamber uexperiment; rate oénstant‘;;‘étmﬁé};_i}eﬁ'édylife time; tracer-based method; uncertainty
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HH R SR AR TR SOA Hi R AR, d PRI
KAVOCs RS S — 1Y BT, 2.5 5 VOCs 1Y
22.7% """, EHTZE R 2- W 5L S (2-
methyl erythritol, 2-ME) /12 3- & 3-4- 5%
% MR (2, 3-dihydroxy- 4-oxopentanoic acid,
DHOPA ) = Sk Z Y A B 5 9 4 A 5 5 0
TRANHIIEXT SOA HYTTHK.

7R SR FHA N T 256 0 3 g A 5 A 9 56
FE TR ZEAFTT 2-H 5L o5 B0 I ) 28 AL ) ol B b
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acid, DHOPA ) 5L % 3 35+ S 1h 11 7 0 ookt g 6 8
b R T PR S A A 7T
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v

P of SR LS e K 1

TSK, 3076) . “UM G (#9670 T ) | etk
FAAX (E5EME 7890A-5975C) | TRIGEEAN ( £ V5 B4
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2 TR (TCHIIE GXW2-0.2/1) | 23 K E46 ML
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1.2 LIk
1.2.1 JHZSFH LR

SEES AR, (RIS s RS 4. W
VesE R, MRS Tl AT IS R B R
FEUE RS, ERTE A A I & A 2% ) A 55 48 rhoE
A AME ( 8% DHOPA ) Al 7S5t ML BRI
— SE VAR 1E G5 R L O o 8 30 o B 3 — 3 e
bl S R RPN F, B IR AR

S0 R S A KSR . R T T 50k s R R S i
FEA OH X HARI A Ak, 7055 56 25 im A
400 wL i 2-TEAEly OH VK], &EFE 1, 2. 3
F6 b I 25 A T SR B A v B T AR R e i
R4 250 L ARFR I S I HE i
1.2.2  SAHY AT

S AR R E B RD, FHACH G5 (FID) 4
DRSS A8 AR AL 2 TR B R 4% . B Al A A
DB-5MS(30 m x0.25 mm x0.25 um), & 50°C,
AR 80°C , Kl #5ELEE 150°C.
1.2.3  SEIHES BT

O 7E 25 mL B HEE P 1: 1 =&
Rt 1 2N TR YRR T R 2 A0 T RE i 1) 4 R
i, HAZER 20 min, ERED)ZE, LIERBE TN
(S 53 RE i (AME 3¢ DHOPA) , TR T
T 5 B S I AR (Do~ ISEARIE —
T, S L | TR R 40°CK IR 1
EIR AL 2300 WL | S°C 17 @R )
T < 26 SR PR U A T 2005 B BE & 2007wl
75 WL BSTFA (& 1960 TMC) fii £ 7 15wl pl 1
10 L Ving £ BOD & TR 54, 7E 605
THIRK VA S LN 2 b, 2RJ5 F GC-MS i#fﬁéﬁﬁf"’
T R B S 2 R A TE A GOAS
AT R ISR A . B 4145 FE DB-5MS (30 m x
0.25 mm x 0.25 pm), WK WA, WL N 1.0
mL-min~", ¥FFER R 1 pL, #ERE DR B 250°C, i
T T RER N 706V T LLAL B R (ET) BB 17,
PURATIRE 150°C , & FURIEREE 230°C. AR T
TR WA TR 80°C , £44% 3 min, #RJ5LLS °C +min ™!
(R T+ 2 180°C, A FF 2 min, ZJ5 LA 10
C -min "' EATFE 300°C, fJ51E300°C FisfT 3
min. FRIESCHR[35, 36 ] AYHRiE, FIH GC-MS I 5E
AME #1 DHOPA A= it, 1E4E W i 25 15 7 Jo
T (m/z) 4351k 189 . 205, 278 . 205, 395 1247 .
259 . 275,303, 349.

2 HEMEREHLNE

Donahue 257V HE 57 T X R 4 B0k H ok 4y
BT K 556 S 50 v 0 AR S A s L AR A S
BRI A RCGE AT TERF TS R R 7 AR
FHARALIT, SR TR 3 A8 40k, @ Rl —
Pt 28 e — SR ot (RS S T = 2 )
LW ARSI R MUY 5 R Y SR TR e K
BRI B A BOR AR ST AR R
TR I EEA TR K /05U 3 AT BAR S 25 SR ( 35, 36 1.
TESEA TR 38 A0 1 ) 0 55 48 S By, Sk 1 o/ A
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FHABERIR B A LR 2, IR S5 R Y IE
TS BE RN IE C BEVE A N AR W 4 BT AME 5%
DHOPA FlSCH A 22 e B EA TR IE. S 4
Jf i( AME 5{ DHOPA ) #X TS AHS %) v (105 ) R
SRCSEAR S 3 23R 4 A 455 H A ARG 20 0 B0mT LA
FIRBAT (D) FARK(2). BT 5006 FIE OBk
¥ S AME 85 DHOPA FIE /S ba i uk B oMl
FRIAF 56 2R S8 7 BRI O S Ry TR
dn(c'/c k!
ey T ()
= (kD (1)
(k) e =k Ch kT (2)
A, a fil g IR SIER AT | RSB
P H RS> (40 AME 5 DHOPA ) ; r Fn S AHH
IZSZY) (UK 3 hexd Al hex 233 1E 17N

#1 TEKHT AME 1 DHOPA MERERH

LERIEC KT ; cf M cf, IR IE S Al IE
PERITEL(1077) 5 e Fl & 43 i 3R RS i v L 4]
(18- 257 e R0 ASORH R AR R BE (107 5 & 1 &®
SFRREI A 5r 1 A S HY) v 1Y HE R
WEG (kK S RIS MR 53 1 A<
SHY) v RN HER B (B L RRA
L5y i AR A S W) v (A SGH R 4L

3 HREWE

3.1 R OR B R A R L
MR 55 46 S50 A5 ) AME 5% DHOPA | %4
DL R PIBRI (R B, SR FEURE G 1803 325 0 T 3R A AN []
IRBE S5 (R 5 AR ARV R IR B ) R[]
RIBIR AT XRG4+ T, AME 5 DHOPA
SEAARKA A A B E AL, I Eﬁ*;% ’

Table 1  Effective rate constants of AME and DHOPA under difféfént conditions '
e 2 " B R b o’ - (moleculel) #F

5 T [ ORI R b om” - (moleculgrs)

- AME. | DHOPA
10,1.2205.8x10 " 5.19%10-" 2

= AL WIRRARESEC) | 05 L =348.5 X107 [ #5.21 610%° ¥ — 'y
B — oY I AMB, J b d 108 =104.1x107° ¥ x 103k o —
F = - -
Cat y A 70,29 £ 5.02x10°1° e ——
HNHEED @ [ " i i
‘ Iy £89.6% A 80 10 5 i
x 105722006 x10°° - 6.89 x10-19 4

{ = 1/ YR SRR R [0,]=164.5x107" n 7.00 x 101
.%4@‘%@ DEOPA 4 (D319 10 ° — 6.97 x10°"
. o o ) )30, — 7.08 x10°1°
IR - ’ "

89.9% — 6.49 10~
AME: DHOPA =1:5 3.98 107" 6.50 x10 1
PR, AME: DHOPA =1:1 4.45 x10°" 6.37 x10°"
AME: DHOPA =5:1 4.82x10°" 7.08 x10~"°
AME: DHOPA =1:5 3.98 x10 " 6.50 x 10"
IR AME: DHOPA =1:1 4.38 x10°" 6.55 %101
AME: DHOPA =5: 1 4.52x107" 6.92x10°1

1) A IS FE SR 24. 7°C £ 1. SCHIZRME T 58 2) 2807 RH =73.0% +2. 0% S F#E(T; 3) SLIRAE[ 03] =100.0 x 10 7% £10.0 x

10 P 4 F kAT

PLARZS 4 rh SR TR 050k 150.0 x 1077 RH
=70.0% B ZE IR (25.5C +1.0°C) &4 F o171y
AME Fl DHOPA SR A A AL S2 50 R ). K 1
R PEE R AR AL 170, 1.2.3.6
h i}, AME { DHOPA 5 IF — 75 %t A0 W JE b
(concentration ratio, CR) A X 40{H [ In ( AME
DHOPA/IE—758E, CR) J RIS 5 1E C e VR E
FERIRTRLME [ In (SR IECBE, CR) IR LR,
FrAlA it 2 5 #2453 R v = 0.054 7x + 0.000 1
(AME) Fl y =0.074 7x — 0. 0856 (DHOPA ). 1=
(1) ATAT, A MZa R ET AME F1 DHOPA A%
IS S AR A SO, R R B A LA,

0.054 7#110. 074 7. % AME Fl DHOPA 5L 4k 44
ARSI S Y PR SR AR T H R
9.49 x 107" e¢m’+ (molecule-s) ™' #1 9.23 x 107"
em’ + (molecule-s) ™', % F 4 #r 1% Y AME Al
DHOPA " e R S E 24 40 S AL 1A R0 5 oy
Sk 5.19 x 107" em’+ (molecule-s) ™' il 6.89 x
107" c¢m’ - (molecule-s) ~'. MAEMFE ST HE K
A Z5 6 52 50 BRI DA K SRR A AR i v A 25
Gy FIBRUED) & B AT AR GE 45 2R, 151 AME 5{
DHOPA 75 e 548 AE A0 S8 Ak 1 A 3808 520 20
FAXS AR IR 22 350 /N T 7. 219% 1 5. 68% .

K2 R = LR A IR 25 A SE e ¢ B 20
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