ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE




3% f"& ﬁ‘ § F38 L B3

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2017 4 3 A 15 H

H e

FE IR AN N RO L - oeeeeeeeeeeeeens RN, REWR, RN, mH, AL, EWHE, R E(845)
M IX A TS YT IPE VOCs PPRIUEFAE wovoevesenesssnsssnnsssnsnnenes BR, K B, LA R A, BT (855 )
SEMHEHLX SRR HET PM, | 75 Q0 GTRRIPA oovoeeeeeesenssn s B R, WL T, EH Y, M E (867 )
LA PM, § h IR OC R IR R E RIS oo FoE KT, HR R E IR, R, R, ERE(876)
2015 4F 7 50 TR B — UK s e ik B BURL I E AT - B, R E BRI R, T, DR, ( 884)

FIFH SPAMS BFFEE 57T VU ZE 20 ORI AL 22 A T TG L SEEL - eemeememmmeme ettt ettt et e e e e e e e s
............................................................ X BB REN, EHE BES EETW,EER B, EEE(89%4)
[R5 3E oy N R Tl R U YA B K & s TR REM, 24, MK, ke, T8, Em#, ZTLE(903)
5 550 77 A B A TR S ZS ) AT AR <ottt ettt et e e e e e e e e gk EA MR, X T k(911 )
YIRS AL S BRIR G oo A, BET HEE BT LTE, ERE A IREL(918)
PO T AN [R) D R DX A T K AR S R IR Yo AT wovvvremvmmmmmmneeeeeeeieniniiiiins R, KRN, £, 2, E (924 )
IR 2 A AR R VA VTR RUI5 YRR AT B A AL SRR ST eveemmemeeeeeeeeeeeees R, Ew B ARFE KR 936 )
I XN SR ORI i A R R AL R A B KA I K I RRAE eveeeeeeeee EH BN ,FE R, RLE,ZF (946 )
BT S K AR A B T I 25 B T LM R 25 wvvveeerereeeeneenennsnnnnniiii i B EEE A B (954 )
HFIE S A R S A MLEA T TG YRR IE KRR AT cvevvvemmeeeeeeninninnnns FLE, KB ALE FLLE, BEE(964)
JELBEK TR R | RIS Y- - R EHE, Reg, 3 XA, A0, EEa MRE, ZHR979)
IR X VR AR AR K G SR AR HERAE  eveeeeeeeeeeeee s FEy, KA, kR, Tk, TEF(987)
LB i 20 3 K v EE 4 TR A0 A AR B ABERR KU DA v veveeeeees KRB BEL BNE B, EE, FFAE, BB 993 )
FUIRIT R R TS SRR TEIE S B ZSIRURE < everreeeesmmmrneeee e WA B, TR, S 3(1002)
BT3GR 2V & B T R RATIE S BTG YLTFM -oeveeerrmmmeeeeeeeeeeeeees W, T8, A MR, 5 8E(1010)
Jo T TE K EEME X AR B 4B UR | A A SOG YtTf ooeeeeeeeeneenenns &%, B3, G XF,FE, BEM, ZRIE(1018)
TRAL R FE - A T R B i A ZEM B R R TR BB S L] - IR, KA, S RKE , S A, 21 (1028)
1 K LR A R A WL A BT BE R P A R e AR, R, R, AT, 50 TR (1038)
AN EEX S R U8 T AT s Y sg i i kil - i ak, MAn 2, B0, IDE i, 0%, B R rh B, 2 £ B (1046)
Cu-ALO, VB SR IR R A PG HLIG YA +oeeveemereese s A KT, T 251054 )
SRR AN E AL PR Cu(CN) I HRRY IS Y -oeeeeeeees FZHE—E EEZR,FFH, YL, B E, K, A E(1061)
TR Pt R A R BR AR 2 2, 4- TR LR BRI PR R RE oo eEA,2%RFHHKR(1067)
TS A HAP/C S AR K Cu( T ) AYMEPRERE ovvveesenescnsseens M KEH,WI R UE B T H(1074)
I A%/0 A IRT 2 RSB PITEPEREAR  woevreeeeeeeseness AT, Doe s, E0% B, 15 (1084)
EPIY S/ SUETE SN B N PILO) 7 KRR BT A RANE FRE, B R TR, £ 4 K(1093)
AR IR UL T 2L o evereeeseeee s ok, T, 6B A, BEE(1102)
YUBRATTE F1 2 SR AL 8 IR SRR v eeeneese e BEF AL, B, EEY, T E(1109)
S B RAEIRLEL T 25 vvvverrerreererreeee e e ee e e BRI, % o kBB, 2 K4 AREE(1116)
—Fl CANON T2 A FIME S EUE A HIIIRETE  woe ettt R, R, (1122)
OMAEA O IR 4L EBPR ARG BRI - vvvvveesenessmnssni i B, R, ANEIEE R (1130)
PRAE AT T BRI 1555 A0 F R BIRBIESE o oevvvreresenesssnnssnnsnnnas BRATID, %, EAMS RAIE(1137)
TR o TR R 4B TS AL 2R 5 2 BTN -+ vvvvemmmmmmmeeeeeeeeeeeeesen s e o, FAR, 25 F 5, WAM(1144)
S U T AT 5 DRI K PERE R BEIRALAL o evrveseeseessemsess s G R, R, EAA(1151)
TR T MR A TRl 52 S TS YA TR« vevvereeeesnsmnneeeeessnitit e e e st EFHH ENIE B—r(1159)
AR T BT T () AN T - vvvveeerreneaneaeeeseessmmnnnnnnniiiiieeiieeeee HE B R R, AR (1167)
Y KARTE TR KL RS2 I0 A T Th Y BALE T FITREASURT  eveeeeeeeeeresernenmammmnmiiiiiii it Kb, BATF(1173)

[ ot A S e e A = L
......................................................... AR MBI FER, KB, NI, R B, 2 R R B A (1182)

Al TR ISR | A TETE P R ABTEAS | B AN +vvvveeeesemmmeneeee s ettt e et
----------------- FAT, AR, B AL, BB, T B, RIS, PR AR, ot &, M350 T 40, B 1K( 1189)

FIF in vitro F7EERFFEA R R LSRR M TT G HERIEAM  ceeerrreemereeeesn e e et e s
..................................................................... HME FOEY, EEMK, MR RS R MEL, TXA(1201)
AR A T4 Jm V5 Y R R SR AL S B 2 e AR s LG S L] s BARR, Rk, KT, B E % (1209)
it R T A 15 e M) - B0 20 43 R I 45 PR By A - e, AR FRA, K Sk, R, 2 B8 KE%(1218)

T B A TR G A TAE T I KRG B BN MBI ALIITGE <o evereeeermmmmreeee e
...................................................... iﬁ%ﬁ%,ﬁ‘ﬁﬁﬁ’]’,%?f—‘?‘—ﬁfé,Jﬁfé\%,ﬁé:ﬁ%,éif@,%u%,g%ﬁ,%éﬂ(( 1227)
NI yT DR ey T N R A A ) b Il a1 | BBk, INE, REFR, HEA(1235)
SR L TS B TRV BRI, CO, e BRI FHRR IR ovvveveseeeeenoe A3, EHA, 7, B (1245)
S STRIE A S U 5 AR B LR B 4K BB oeeveeee e A, LU BT B2 (1253)
B AT HUAERE P YU BE AS A BB EA I F B 55 RS oo RY,BEE, KW, EE, MA, KB, EH(1262)
) B S T AT HE T S TR U2 AL IR A -+ v vvvvevemmnrenneaeeaaaeeeesaan ettt bttt et e e e e aaa e e EaE % (1272)

(REEREAVERT RN (1092)  CREEREE) AETTR F (1158) 7R (1166,1261,1271)



38 45 3 B2 55 Bt 2
1743 H ENVIRONMENTAL SCIENCE

Vol.38,No. 3
Mar. ,2017

S

Eigmsim X X EETREMGRME VOCs WHHHE

[=E R SR =Y /N 5o R 3 SR T

(1. SR TRV S A5 TR 2B, R AR AR T B RS P Sl S5 S0 %, Bilg 200237; 2. R
PREEWE I oL, i 200235 3. LR, LI 200231)

WE . BT R 5 A 225 15 Y i B SO (5 RS 7 LU B , 40T T 18175 e i B2 VOCs 15 JLRRAE FIA [ 588 75 YL A5 10
VOCs b7 S I35 YAl WL ] A0 5] 55 F VOCs HFl (PAMs) 735 NARLREAR, > VOCs RBUMEGERITE 25. 5 x
107 ~1320.3 x10~° (avg +SD,240 x 10 ~° + 181 x 10 ~*) 2z [a]. FHAEHIa]/ X - = F 2 WA 2 75 e i B B R AE ¥5 e i, HoAR R
A3 ESGER 1 Tl DX 39 R R AR A B, LR T G s B 5 Tl DXk A A ARG 2 43 REAE , FTRE 32 B BRHE Tl KsZ AL K. VOCs 4
3/INEE AR A S AR ) v 1 R AR A A o, B/ INBHAR B B b S A . 3B A A BT VS Y 0 e Tl BN T T D5 I kT
OFP WY BTk AR I i, 1551 70. 0% , SR M bl (16. 7% ). PEILIAU ) OFP {E 42 078. 2 x 10 =, & HAWKUm 9 4 £% P34 MIR
AR AT HAtD Tl X 5 A0 M XS R RR BE SR V5 Y T 55 k8 2402 OFP Bk (i) 32 35 e, Hoh ) B0 A/ - — FF R () 5%
R 2Z AT 50% . 1 PMFS. O XF 75 G e A7 R IR AT , 75 2 4 A, 2050 R & 15amTs G IR bl sh 22 B A HERL . A im kil
T ERIER A HLE R RS ;. DTS5k - 33.1% | 31.5% , 30.5% . 4.9%.

KR . VOCs; PMF; 3875 4Y; Jofb2e S A U 355 FEIE Db

FESES. X131.1; X51 XEIRIRE. A XEHS: 0250-3301(2017)03-0855-12  DOI: 10. 13227/j. hjkx. 201609084

Characteristics of Reactive VOCs Species During High Haze-Pollution Events in

Suburban Area of Shanghai in Winter
GAO Shuang', ZHANG Kun', GAO Song” ,XIU Guang-li'* ,CHENG Na',PAN Yan’

(1. State Environmental Protection Key Laboratory of Environmental Risk Assessment and Control on Chemical Processes, School of
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Abstract: Based on the online measurements of VOCs of high pollution process at the university site in winter, VOCs’ characteristics
and species at different levels of haze pollution were analyzed. Fifty-five VOCs were detected during sampling. Z 55VOCs

concentrations ranged between 25.5 x 10 7°-1320. 3 x 10 ~* (avg + SD,240 x 10 ™® £181 x 10 ™°). Toluene and xylene were the major
pollutants during high pollution process, the concentrations of which were higher than those of industrial area. The university site
shared a similar VOC composition with that of industrial area, which suggested that it might be influenced by the surrounding
industries. VOCs species exhibited high concentrations in nighttime while low concentrations in daytime. The ozone concentrations were
on the contrary. Aromatic hydrocarbons were predominant with a high percentage of contribution (70.0% ) to OFP (ozone formation
potential ). Alkenes and alkynes were the second highest group (16.7% ). The OFP of VOCs was 2 078. 2 x 10 ™ under the west-south
wind direction, about 4 times higher than the value under other wind directions (505.8 x 10~?). Aromatic hydrocarbons exhibited a
predominant contribution to OFP at different levels of haze pollution in this area, among which, Toluene and xylene contributed more
than 50% to OFP. The newest version of EPA PMF model was used to identify the major source of VOCs and evaluate their

contributions. Gasoline sources and vehicle exhaust, refinery and petroleum products, solvent use and organic synthetic materials were
the identified VOC sources in the study area, contributing 33. 1%, 31.5% , 30.5% , and 4.9% , respectively to the Z 55VOCs

concentrations.

Key words:VOCs; PMF; haze pollution; photochemical ozone formation potential; typical species
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Table 1 Mixing ratios of VOCs compounds during online monitoring x 10 ~°

ha=2 Y 125 L50 190 FRMH SD
1 R 17. 86 38.01 171. 65 884. 46 98. 02
2 ke 9.50 15.23 29.91 58.10 9.57
3 ] /%F- 7.40 14.58 39.07 142. 14 16. 61
4 EC b 7.16 11.02 22.19 82.93 9.18
5 Lk 8. 14 10. 14 16.73 32.19 4.32
6 ET 4.71 8.42 18. 14 66. 09 7.23
7 LA 4.44 8.35 21.72 229. 00 20. 61
8 R 3.92 6.52 13.35 35.47 4.58
9 ST 3.49 5.72 13. 19 40. 18 4.84
10 AB-— 2 2.81 5.35 14. 90 52.81 6.85
11 IR 3.05 5.21 10. 41 26.93 3.59
12 LA 2.74 4.98 11.31 42.43 4.40
13 KN 1.87 4.11 13.36 72.99 7.77
14 1E ke 2.09 3.77 8.65 29. 46 3.43
15 LR I o 1.20 2.74 8.61 28.94 4.36
16 Wk 1.50 2.57 5. 80 31.50 2.62
17 FRELIR L 0t 0.68 1. 81 8.21 56. 65 5.50
18 1E B 0.95 1.77 7.57 45.56 4.81
19 E+ 0.86 1.39 3.28 10. 21 1.43
20 EFE b 1.09 1.38 2.21 4.93 0.57
21 BN S 0.00 1.35 5.44 23.53 3.04
22 13k 0.75 1.30 6. 11 27.27 2.93
23 1,2, 4-=H% 0. 61 1.17 2.79 7.49 1.10
24 3-F3EC b 0.49 1.04 3.05 15.91 1.78
25 1,2,3-=H% 0.45 0.88 2.24 9.00 1.06
26 2-FE b 0.38 0.87 2.91 9.46 1.40
27 2-H kb 0.00 0.86 9.10 23.67 4.41
28 [a]l-— 2% 0. 00 0. 86 1.83 5.32 0. 84
29 E—% 0.48 0.72 1.41 2.85 0.45
30 [B] 2,3 FF R 0.30 0.57 2.15 5.29 0.87
31 Rk 0.27 0.47 1.15 4.07 0.57
32 1,3,5- =% 0.00 0.40 1.28 3.47 0.58
33 2,2-"HIRET e 0.00 0.37 3.05 10. 45 1.57
34 Mi-2-T Hs 0.22 0.36 1.02 3.85 0.42
35 1ETFhe 0.21 0.35 0.85 4.51 0.38
36 4B-2FEH K 0. 00 0.35 0. 86 2.26 0.36
37 NALES 0. 00 0.33 0. 80 1. 50 0.33
38 SRR 0.00 0.25 0.85 7.05 0. 69
39 J2-2- IS 0.21 0.25 0.59 7.02 0.55
40 S 0.02 0.03 0.06 0.21 0.03
41 1- T 0.00 0.00 0.01 0.03 0.00
42 J2-2-T J 0. 00 0.00 0.01 0.04 0.00
43 2,3- e 0. 00 0.00 1.16 5.82 0.77
44 2,2, 4-— Wb 0.00 0. 00 1.55 10. 29 1.24
45 2,3, 4- Wb 0.00 0.00 0.27 2.00 0.21
46 2-HFEPide 0.00 0.00 2.68 26. 45 2.49
47 3-H P 0.00 0.00 0.82 7.99 0.82
48 X -2 HE R 0.00 0.00 1.83 5.40 0.89
49 - 0. 00 0.00 0.36 1. 60 0.23
50 I 0. 00 0.00 0.20 1. 64 0.16
51 -2 - P 0.00 0. 00 0.00 1.55 0.15
52 2,3- T ke 0. 00 0.00 3.12 13.55 2.07
53 3-FE ke 0. 00 0.00 3.28 13. 68 1. 60
54 S 0. 00 0. 00 0.27 1.42 0.16
55 1-c 4 0. 00 0.00 0.63 2.03 0.41

1) 125, 150 F1 190 43 HIRAESE 25, 50 F190 T 43 Hr L, 73 Bl FAE £ AL 53 (1 R FU A BURAE . EFN S (E
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