55 30 &2 4 1) 7 iy #l 2%
ENVIRONMENTAL SCIENCE

Vol.30; No.4
Apr. 2009

EtRTEFERENIERERNBENEE

EUE R I B AR, R AR

QBRI ERES TR, LR 100084; 2. EFREEREFT TR, J6AT 100012)

FHE BT AU 5 2 v S AU (R 9 R A LA (VOO A S I 35 , R S I 2B ) R B (PACO ST IR T L 2 — I WL
W CSOAD IR AR B b AT TAN S AN SR 46 T b st i I S Bl 00, 9475 18 T 280 52 IR 0% 0 SOA TR . 45 SRR W, &4
M 70 B vOC A 31 FlE SOA HTHEM), AT 7= 4E 8.48 pg/m’ 1) SOA, i 404 T (PM,. s ) H HLAL 43 1 30% . 2R — FH2R VIR
CRFIIE A+ —H 2R SOA A Tk K 5 ANFN, 43530 d7 SOA ZE R 20% « 22% « 14% 9% F1 4% . BN R 5 HE TR0 75
Bl RAE T SOA J EEMIRIE, A7 SOA 2L i #1176 %  RARVEHE IR I K0T SOA I TTHR 5 16% , BE (7% ) F B IEAL A
W1 %O I TTEREL . SOA 1R 3 2L A3 o2& & R IR 7 1 I8 107 W2 1R e B A 5 R T I T PR R, 20+ 0l 72% « 14% + 119% 1
3% . EA G SOA A2 B FA I P Tl (1) PRSI FE RN SLAR AL O S4B AIG PRI AE VO I BUR 1 ) B BLZR6 2% 18 voC M55
WRBE  SLAE B AR SOA A s 3

KERIR: AUV AR IR R B R MEA N 5

PESES X513 XEKFRIREE: A XEHS:0250-3301(2009)04-0969-07

Estimate of the Formation Potential of Secondary Organic Aerosol in Beijing

Summertime
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Abstract: Fractional aerosol coefficients (FAC) are used in conjunction with measurements of volatile organic compounds ( VOC) during ozone
episodes to estimate the formation potential of secondary organic aerosols (SOA) in the summertime of Beijing. The estimation is based on the
actual atmospheric conditions of Beijing, and benzene and isoprene are considered as the precursors of SOA. The results show that 31 out of 70
measured VOC species are SOA precursors, and the total potential SOA formation is predicted to be 8.48 pg/m’, which accounts for 30% of
fine organic particle matter. Toluene, xylene, pinene, ethylbenzene and n-undecane are the 5 largest contributors to SOA production and
account for 20% > 22% > 14% > 9% and 4% of total SOA production, respectively. The anthropogenic aromatic compounds, which yield
76% of the calculated SOA; are the major source of SOA. The biogenic alkenes, alkanes and carbonyls produce 16%, 7% and 1% of SOA
formation, respectively. The major components of produced SOA are expected to be aromatic compounds; aliphatic acidss; carbonyls and
aliphatic nitrates; which contribute to 72% >, 14%, 11% and 3% of SOA mass, respectively. The SOA precursors have relatively low
atmospheric concentrations and low ozone formation potential. Hence,» SOA formation potential of VOC species; in addition to their atmospheric
concentrations and ozone formation potential; should be considered in policy making process of VOCs control.

Key words: organic aerosol; fractional aerosol coefficient; volatile organic compound; aromatic hydrocarbon

KA = AT HLAE IR Csecondary organic
aerosol, SOAD A& Ak Y5 FH R AR s AR T80 #2 % ME A AL
W) (volatile organic compounds, VOC) 75 K< H 44k 1M
ALY " RE S N AR R L BRAIG B I RE LA S e
ARG — kB, VoG P & B AL > 6 ke I
Wt 5 A R 5 W55 7T LU B SOAM ~¥ i
VOC. 7E K" TH 4 OH. * NO, AT S (0, ) S P 4 i
AR AR R RNAN A R = ), 8 A Ok AH 2
P4 8 SOA™ . SOA F& 38k 117 KA 4 ki 1 (PM, 55 25
I EAR < 2.5 pm BIRORL) () 52220 S 0,
By PM, s HLAL S TR 20% ~ 509%™, 76162
W2 44T R AL T LS F) 709 B B JERUH SOA

Vo Qe b I, WEFURR B, ANT0 R R A S AR R
S 3k DX 3 2 I X, b KR A A A e R
SOAs V-3 7 PM, s FATHLAL N ) 45% » % =15 5wl
Tk 70% 7

H RIS B — M7k R e e X A LV IR
00— IR A T H S VAR T 1
BB, 73 2L SOA A DL B Hh I STk % L
W ML Corganic carbon, OC )+ JG % fi%k ( element

Wt B #: 2008-04-25: 1£1T B #A : 2008-06-23
BEWE: WX QRFREIEE IH (20637001); H AT HITE A
br&EBH
fEZ R B 701982 ~ ), 95, Tk, BRI IT 10 2 KA AL
%%, E-mail: lvzifeng @ tsinghua. org. cn
* JHRPEFR A, E-mail: hjm-den @ tsinghua. edu. cn

H



970 7N 58

B o 30 &

carbon, EC)$5¢/IN LB~ 100 X RO VRN EC £E K
R TETERT, SN — N HEIs = A wT R
IR NN B 7R B4 . AB e HETBOUE R A — AN
ALK OC/EC PUAEL, 1 R 245 0 0 81 (1 552 s
OC/EC e J-3XANRFAE AR, D) vt ke 1) 36 20 2 2B 1
(K] SOA . IX /5 ¥ 2 AR i UK OCS EC M
Heys N FEA, S5 R 2 HEBOR R AR OC/EC 328 BT 52 i
K, HICVEAG B 2 A W AR P15 SOA A= 16 ¥ AR X o1
R 0T SOA ZE G PP At 3w LAIE e KRB 1) <
15 H Cair quality model, AQM)I‘[&?—T[”] N(EPSEV i
PR VOC T F IR B R ALy, THEL S 2%, H AQM
SOA 7 Je A8 B 1 1 g 4k, XF SOA 19 A5 4L W]k At
1&[12,131'

Ik, N H A IR AR &R £ Chractional
aerosol coefficient, FAC) X SOA (1) A= jl 3% #adk A7
St il ORI VR AR RUE TR RE AN vOC 1 HE
JEUIFT B B A T B AN S L SOA BB, T g
SRS SOA HI VR4 B AR sk . H A, B A X SOA
P GV AR A B B AT T, ASHIE 7 4 A 5T SE B
T DA FT IR 25 A RIE 7T 45 51, %) It FAC A5 5 SOA
(RJTVEREAT T ok, FFAE 2 A0S b 5T B 2 i R A
HAF W] R vOC W EEA O 75 AR F5 T 9T 10 il
BT AR T 21 SOA I AR i A AT T A
SEEFTE RS AE 50T SOA V5 LR BLI T i 1%
AU B Fi A2 I U 1 o A AR ) X

1 M5

1.1 VOC i B AR 3 H B ot & A Uk A4 ol
VOC FF dils (1) K B 23 A 1) PE 4l 77 v 2 WL SOk
L1701, AU RAE A TE R R AR I W AR kT
BT, & PR 46 B 0 (095 G U A [ P T RS SR A
S (10 V% it C £ e 45 FECR AR 510 R B KT
400 m, i i AN HL R 13 5 28 I BE R R AR K 4
300 m AR AME I KA I 7] 24 2006-08-16 ~ 2006-
08-20, i IH] (1 R KA B, i (28°C) . i W
(76% ) WIHAK (6 km/h), A& 640 274 0 25 Az (1) i 7Y
ZAES) Xt 0, 1 () IS 2R, 33 BN A] pY, BR T
17 585K 0, WREEHR 153 pg/m’ 4, AR HEK 0, 7
ISP 3473 55 SR Tk 200 pag/m® 1) 1] 5 BR 858 208 A< ot
AR UECGB 3095-1996)"7
AP IS IRATAH 2, 4- B HE 2R
(DNPHD (IR AT REAT R4, RAF i B BRI 1.5 m,
3 h R 1 NFE SRR S OB €% CHPLC,
Agilent, HP1100) ZEAT KM, €435 41 4 Agilent RP-C18

SAHFEC250 mm x 4.6 mm, 5 pm) . AEH A LS
Y)CNMHCs ) H 3l 5025 1) 2 L AN 45 40 SR FF B R 4R
(NUPRO, 97-300), & 3 h SRAEE 1 I, BEUCRFE I ] £y
3 min. FFSCREE G T ERFE BT N ERAE 2E TH
B BR Al 57 [F 5K B R0 52 40 % AR 45 56 1B 3 £R )R
(USEPAD ] TO-14 £ 4> Bl 2
1.2 SOA WIS 7k
1.2.1 HERERRE FAC

IR AR BT FAC J& SOA ZE v 5 1 —
Fik 75 K23 XHF T OB R SOA 1 voc 414) i, 3t
FAC "] L X H -
R SOA WP a, Cpg/m®)
Vs VOC R & ci,o()ug/m3 )

XRE, J AR VOC 119 R 55 4 46k B e LLUAH IV 11
FAC 8 r] AFF 228 116 SOA B . H il H th i 2
ff)—% FAC {2 Grosjean sl e oty KR 44
SIIGHICH AR A4 27 8l ) 2 B0 1R il g R 1,
ALHE 17 Mk, B 40 PR beke IR bEke, 20 My
TR M5 5K VOC 414 ARSI 1) FAC
A0 T3 1. %8 SOA A2 B 52 il B W B2 B
IR 5T R SRR 22 IR ) R ), IFAS g FH — N [ 5 19
FAC 583N, (H AL FAC THE ) SOA 8 i
hRESS H—L8 SOA M 25 &L, i SOA A ) K
HHE L, % SOA IR I AH X TR |
1.2.2 b OV SR

H I KA 201 voC Bl & 4 d WL, B 3
K1 RFERIFIIE C oy s FEATE RO I YIER R
JECey ), BRI TS 56 PR 858 vh VOC W& JEE (4] 4 (i 1
T4 5. Grosjean ALY TOIXRE R S, B
SOA HIZERCHAE IR K2, H SOA fi k% X 5 «OH
R RNV AE i SOA

VOC, ++OH SOA, (2)

I Eg s N VOC A1) i 55« OH SN (1 0 N 33 26
B ABBER A OHIR LA AR, S 2 Js N 5 8
R o, WG AR 2% s N 45 I RS voe, R FE
Cep DN

FAC, = (D

k'OHvi

¢, = Cip ® e_k"’“"'.[.OH]'L (3
Barthelmie 25 HEIX N9 JBE A4 1 I 30 RAE 459 21 1
ey MR CGOEIHETH B ¢ BT IREEMAFH ¢y
J& VOC P55V AE D = 8] Y (0 256 45 1, B AR X Fif
J7iER I m A TR SOA 1 B i AW FU X A
JIEREAT T o, BAR B 1 R ARSI AE RNV,
M 09:00 ZEAT 2 17:00, 1H] VOC e B2 20 (3) 48



4 3 B AR A6 T B R A U R A s A A 971
F1 LtETEZSOA EHERHE
Table 1  Estimation of SOA formation potential in Beijing summertime
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Fig. 1 Scenario of VOC concentration” s variation
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Fig. 3 Estimation of SOA chemical composition
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