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Effect of VOCs on O, and SOA Formation Potential During the Combined

Pollution Process in Guangzhou Panyu Atmospheric Composition Station
Z0U Yu, DENG Xue-jiao* , LI Fei, YIN Chang-qin

( Guangdong Provincial Key Laboratory of Regional Numerical Weather Prediction, Institute of Tropical and Marine Meteorology, China
Meteorological Administration, Guangzhou 510080, China)

Abstract: An analysis was made by using historical observational data of Guangzhou Panyu Atmospheric Composition Station
(GPACS). The results showed that typical haze processes accompanied with high ozone episodes happened during the period from
September 2rd, 2011 to September 5th, 2011 (P, ) and the period from June 12th, 2012 to June 15th, 2012(P,) respectively. During
the two combined pollution processes (P, and P, ), daily visibility ranged from 5. 78 km to 6. 91 km and from 5. 60 km to 9. 25 km,
and the maximum 8 h O,reached 92. 14 x 10 ™ and 91.29 x 10 ~° respectively. Among the 55 detected volatile organic compounds
(VOCs) , alkenes and aromatics had the highest reactivity with the 41% , 39% proportions of equivalent propylene concentration and
the proportions of 28% , 54% in the aspect of ozone formation potential during P,. Alkenes and aromatics contributed 35% and 46%
of equivalent propylene concentration, as well as 22% and 61% to ozone formation potential during P,. In terms of SOA formation
potential by FAC estimation, alkanes, alkenes and aromatics accounted for 13.2% , 21.4% , 65.4% during P, and 4. 6% , 13.8% ,
81.6% during P, respectively. Toluene, isoprene, ethylbenzene and m, p-Xylene had large contributions to the ozone and SOA
formation. Factors including pollutants transported from the downtown area, continuous gentle wind, high temperature, low humidity
and strong radiation gave rise to the occurrence of high ozone episodes in these two haze processes.

Key words: combined pollution process; ozone (O, ) ; secondary organic aerosol (SOA) ; formation potential; Guangzhou
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Table 1 ~ MIR and K. of speciation used in this study
Wb MIR K.y x10"
I 0.25 0.27
ke 0. 46 1.15
STk 1.18 2.34
ET 1.08 2.54
ke 2.24 5.16
Sk 1.36 3.90
1E ke 1.22 3.94
R LR I 1.46 5.10
2,3-ZHEET 1.07 6.30
2,2- T HIEET ke 0. 82 2.32
2-F e 1.40 5. 60
3-H 1.69 5.70

ekt IECke 1.14 5. 60
2,4- B ke 1.11 5.70
BNEY 1.14 7.49
2-HEEC b 1.09 6.90
2,3- " E e 1.25 5.10
3-HEC ke 1.50 5.10
2,2, 4-=H ek 1.20 3.68
1E B 0.97 7.15
FEIR O e 1.56 10. 4
2,3, 4-=H 3 b 0.97 7.00
2-H BB 1.12 8.30
3-F LB 0. 80 8. 60
1E2F%E 0.68 8.68
IEThE 0.59 10. 20
ESE b 0.52 11. 60
1E—%e 0.47 13.20
E+ =k 0.38 14. 20
L 7. 40 8.50
P 11.57 26.3
2-2-T 4 15.20 64.0
1-T ¥ 9.57 31.4

Wik Wi-2-T H 14.26 56.4

T R-2- 10. 47 67.0
- H 7.07 31.4
M- 2- 1 A 10.28 65.0
IR 10. 48 101
1-CW 4 — —
A 0.42 1.23
R 3.93 5.96
LR 2.96 6.96
] % — FP 8.54 20.5
KA 1.66 58.0
LB 2K 7.58 13.6
LIPS 2.45 6. 60
gy IEPIR 1.96 5.70
FEE 7w 7.39 18.6
Xt FE K 4.39 11.8
1,3,5-= 3R 11.75 56.7
4B HE R 5.54 11.9
1,2,4-=HHH 8.83 32.5
1,2,3-=HHR 11.94 32.7
1,3-—2. 3% 7.08 15.0
1,4-Z 0% 4.39 10. 0
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Table 2 FAC and FVOCr of speciation used in this study/%

el FAC FVOCr LY/E FAC FVOCr
PSR e 0.17 10 #* 2.0 10
WO 0.17 14 R 5.4 12
7> 5 0.06 14 LK 5.4 15
HEA L 2.7 20 ], X — 2R 4.7 34
2-F R Pt 0.5 10 B HIOR 5.0 26
3-H A Peke 0.5 10 SRR 4.0 13
IEELE 0.06 17 IERR 1.6 12
ETE 1.5 20 8] £ B % 6.3 31
IEZE L 2.0 22 Xt 2 HEH R 2.5 21
IE+—%E 2.5 25 4B R 5.6 23
1,3-223% 6.3 47 1,3,5-=HIIK 2.9 74
1,4- "0 H 6.3 47 1,2 ,4-=H I 2.0 58
1,2,3-=H3ER 3.6 51

2 HFR5ITE

T e AR [R1G Y4 B RE UL EE (Y s R] P 471
PEHC AL V5 gL ik #E P AL P, TS )
(PM, . PM, .. VOCs., NO,. 0,) LA K BE UL J it 5 b
PEATEEXE 200, I 1 (a) AT, U S 78 P, B
A AR g L FR L HSF- Y RE DL B AR AR L Ry 5. 78 ~
6.91 km,PM, 1 PM, ;5 i UL 9 228 1k i 34 52 e A
X, PM,  7E 2011-09-04 i K 1 h ¥ ik 5] 93.9
wg-m . RAERTAY VOCs il NO, 7E 2011-09-04
ARGk e 1 h Wik E 98. 71 x 107
116 x 10 77, F3AF 2011-09-04 ~2011-09-05 1]
SR U A FAE, 1 h B B K AE 5 )
1315 x10 °H1122.7 x 10~ fix K 8 h KA )E

2.1

A3 92. 14 x 10 ~°F1 86. 81 x 10 7%, A, K4k
FE () AT RE 5 BOR A ARG 58 I T VOCs
AL A SOA , IR I T S50RL 0 11 vk J3E 9 de 245
R ARE UL EE (9 T B RN 28 U5 Ak, R 307 2011 -
09-04 F) HFHBE UL A SRR, I 1(b) AL
F 78 Py B MM IX 285 T — YR MR IR 5 ik
FE, HFXRE W ARG A 5. 60 ~9.25 km, kL
Y BE7E 2012-06-13 FFUR SR, 1 h MR EEI(E
IKF) 89.7 pg-m ™, 4% TR K], FORLY) PM, |
WeRE R FR R, H39(E 9 R 58.99 pg-m A
56.50 pg-m . RAH{AY) VOCs Fl NO, 7E 2012-
06-14 L/ 28R T, 1 e vl o LA, SRL4AUL
WREIAF 115.9 x 10 77, MK G v ML A0 3o 72 A 20 Hr
AL, TSR v BE R i, 1T e BUBUR 0



2250 E7 5 7 2 38 %
_ 180 - 100
S 140 VOCs (@ P (201148 & g0 | VOCs (b) P (20124F),
X 100 F X 60 |
o 60 £ o 40 +
S [ S 20r N\
|40 NO 1 1 1 0 NO 1 1 1
c-‘c 105 ’ ".": 70 b ’
2 ol =
x x
3 35 s
= 0 1 1 1 - 120 1 1 1
Lo 0L o
2 120 | Os 2 'sof 3
; 80 ; 60 |
- F s 40 -
S 40r S 2wl
0 30 | |
20 | Vis Vis
5 § 20 b
= 10 =
> W =N
0 1 1 1 0 1 1 1
T 100 - PMas o 100 pm,
£ L E 75
20 20
S s0f 3O M
E 0 i 1 ] 1 ;IE. 0 1 L 1
o 100 - pp, « I5F PM,
E E
& 50 _\/\ﬂ"/J\ﬁ\/\M 5 S0
= = 25 :\/\fh\/\/\,
= L =
= 9 1 1 1 = 1 I 1
23:00 23:00 23:00 23:00 23:00 23:00 23:00 23:00
09-02 09-03 09-04 09-05 06-12 06-13 06-14 06-15
] 1 [

E1 WAEE P, 7P, SMEBKSHAWASHTE VOCs, NO, | 0,. PM, . PM, ;IR Vis B 520 125 4L 7 51
Fig. 1 Time series of ambient VOCs, NO,, O;, PM,, PM, 5 and Vis observed at GPACS from the period of P, and P,

SR A Z | DT 52 M KRG A2 R 1Y fiE e 9K
sl (SR T R ERIAY VOCs 1 NO, B T in ik
TRAOGA 2R AR, B K o 1 AR Al T R
K R S MR AR B — 2
PRI AR VOCs EALIE B SOA, il R & it — A5
ERE LR B AL, I Ak, KA G i 22 Ak 52 5]
SERERF A RIR R ERAE 2.3 17
it — e,
2.2 TGyt AR LA K A LT I B A BT A
KA VOCs TR B Z | &AW Fh i A2 2
PR, e TEN1Z 5 KA O BE 71 Fxt
EARIRAIT Y TTHR. AN 5 8 A5 R0 s vk
TR R 5 S W T PEAL Py AT P, PR S G i 2
VOCs Xf AW A i oimk. K 2(a) a1 P, B E:
VOCs £ 5 HRHIE , MR BUR & LR F , beke 28
LR A, A VOCs WY 57% AR IL &9 (/)
F 5 AR T ) e T b7 S, 29 47 5L VOCs
WRE 29.34% . HUOEH TR 24% I/ R
19% . IWEBRARTRITBORE bl LR KR 50% |
FERILE TN 36% |, Mk i /NN 14% . X ik
W1 4R AVABIR & Lo Rk bt e Ab 5 0 i) i 22
Sl ISRV B0 MIR B F Ak
JERF IS B & 3 S, R Ao 51

ti 41% | 39% F128% . 54% o Ekelz. B 2(b)
R P, BFBE VOCs 45 4 53 FRAE, AR BRIR & Lh ok
B PG L E iR, A B VOCs WY 57% ,
WRIT R 31% JwIEi/Nh 12% . W5 &
e BARTEARFUR A e BT o LU EE 8/ (HJETE VOCs
TEHEY LEE AR, VSERION 45 AR R 43 BRI MIR
TR B Sk B, s 8 T 57 7 K W 4yl
35% . 46% F122% . 61% . FRHEA T 10 & A9 VOCs
PRpimn &, BN Ts et fE (3R 3 MR 4 R 2004
8 A9 AR AR R, R HER T AR
X R A EE TR RO S s R &
AR/ ZHZR AR HIZRAN L2, 4- = HIOR X
B R T3 W A 7 k] DATE—E B BE B IR VOCs 45
Pyl ) LA A BV 77, U XTI e B 47 A DT kA
KPR ERE E—8Eie k. X R r
PAE I EAAAE 25 S 3 R 3K P b 5 o B4R
A BGEFERTES T AR R, A X PN vk
Al 1) SR AR A R A SO ) R AR R o Btk A T
ST (ULEI3) , R BIAE P, FI P, BF B, MIR F145
BRI AR TR AT B AT ARG 1) — B0 | A 530 5 402 i
TS (B AE — o 2 B S W O 1) SR A, B4R
A PSR, S ARG (AR A B s | 3k U HAE
e SRR A R A v 2R B i BH . (40 2011-09-



6 M

ARFEEE, MTEE KA E S YRR VOCs X 0, 5 SOA 1A Bk

2251

04 12012-06-14) . ML 5L 42 U4 {5 A7k A0 40 £
FEE]_EASBE 58 42X 1, 3% Al fE R 3L PR VOCs etk
2 I 7 A R AR T 4 S s ] A R S S e
EREITE. B2, RSN R ERER TS

100

(a) Py

80

60

4 3/%

0

MIR

WRURAT  BOEIERA

R R 5L

SO ROV A K B 5B N EARK LR X
25 1 S A: U AR RAE S B W R ARUHk Bl R R
B, EUR LA T T A AT RE RS B4 (0 1 ]
SRy A~ SR

100

(b) P,

80
8 60
%.
=g
40

20

0

ERER A BRERR A R MIR SRR R 2 2

B2 WiHAE P, #1P, ITMNERXSHS L VOCs EMFHI S ESE LB

Fig. 2 Proportion of each VOCs category concentration and reactivity observed at GPACS from the period of P, and P,

F3 WNHE P, XAEMAGEER S EF MIR BF
TR R\ E R STEKEY AT 10 VOCs #17HER
Table 3 Relative contributions to ozone formation by the top
10 VOCs species based on the Propy-Equiv and the
MIR scales during the period of P,

BN AT MIR B F s HE44
YrFp HOE/ % Yk HIr%/ %
Ly 30. 06 LIEN 16. 58
2R 7.06 S 11. 49
&), %+ —F oK 7.00 &), ¢ — F oK 10. 47
KM 5.08 )% 5.88
V% S 3.85 VS 5. 87
1,2,4-=H% 3.54 L 5.36
1,3,5-=H% 3.48 4B — K 4.72
Wk 3.22 1,2,3-=H% 3.48
4B 2K 2.36 1,3,5-=H% 2.61
IEThE 2.15 S 2.47

R4 VNEE P, RAELWHER S A MIR BE-F0E
REERTHIIET 10 VOCs M1FhHEE
Table 4 Relative contributions to ozone formation by the
top 10 VOCs species based on the Propy-Equiv
and the MIR scales during the period of P,

RN TR B 44 MIR i HE#
Yk HO%/% Y H 33/ %
S 21.81 i) ok — 22.56
&), X — F 2 16.32 H 2K 20. 56
R 9.47 S 7.71
KN 8.75 48— 2K 8.21
T2 - 13 s 6.78 %S 5.18
4B 2K 4.44 i 4.63
I NEY 3.83 -2 - 1345 3.76
H 3.67 T 3.10
1,2,4-=H% 2.36 1,2,4-=H% 2.14
L 2.01 Wb 2.04

VOCs A AR U AT IR Y, ) SOA (1)
HIARY), T SOA & 40 iok: 4 B 4 )T oy, & 2 1%
FAE R AR LA WL 2 E AL AR S T e A
[, T VOCs YIFiAS [F], 50 o 36 AN A [R].
WG S ) Dk P R B Y 5 e st AR P AT P, 1Y
VOCs % SOA WA S H AT A 8 E L. A
5T 23T Grosjean 25" (MRS A6 L 46 1 B T
e B A S e AR A R B (FAC) X SOA 19 42 A
AT IR, . 72 WY 55 B VOCs Hi Xt SOA H
AR O PRI 26 Bl Hp ek A 10 # L iaEA
1 D5 AR 15 Fn K 4 (a) RIS B P 1Y
SOA A=ty 1.88 wg-m 7, Hrp ke i | M2 fn 95
Frld SOA M A WL 73 il i 13.2% . 21.4% Fi
65. 4% , % SOA A= B BT Bk & I B8 ) Foft 43 i) Sk TR R
SR M SR TR/ PR R O e K
4(b) FW 5 Yt 2 P, 19 SOA &N 1.49
pgem  HPBERE | BRI B SOA AR B 4
Wi 4.6% . 13.8% . 81. 6% , F5 T 1EXF SOA A i,
DR A0 T o LR A A — kTS Y R A R R T, Xt
SOA A= Wl BTk ER R ) 5 BT — k5 G i A AR ).
E— 2B SOA AR VB S S5 WL () PM, s Vi B
LA HT (ANIEL 5 ), R EAG TR SOA A: v 35 5 Wil
(1) PM, s v B A8 A0 HAT 304 i — 20k BB 53 SOA
A VA — R ARG M S ik i PM,  H SOA
AR RECR . 24 0 BT AR RIS
Y SOA RiARY) /L, i HL Grosjean fBi% SOA A= hY,
HAEFR(08:00 ~17.00) &4, H VOCs H 5 -0H
KA HSERR VOCs B i SOA B 1% 18t 45



2252 T A 38 %
800
900F ik , @ Py (20114F) 1400 1140 (b) P2 (20124F) 4300 {120
800+ Vo Jas0 & 700 Hp 7
PR A v 13502 120 \ f\ v doe0 2
700 L —— OsfFRUFH [ I\ 1300 X il 600 A /1 N 12 < {0
- Wi 100 = A [ e
L, 00 A I[ll ] r'- | {250 g g L s00f ,l‘l (\ |[ III f I|I 1200 E 80 g
500 | I LIV \ 180 v { | &
g e | 'II_ | .{L'.l'.« A f i\ ']| A '-,_'.I zuﬂ&&s § X 400 | A W el Y\ [ rL W\ 4150 § 160 %
= 300 . I '-.'\ I { '| ,:.f'|l | | || I_.'\"h\lﬂlfl ':'.I f\r.:ﬁ\:'ﬁ 150 g 199 3 S 300F | :.'JI',L'._,-:', _I"'-H 1 JI Ir' l'ﬂ':"- 'Il I,ul\\ ‘Ill {100 3 {40 <
200 _.'}\.V\]}\_?Q\LI ,PIF'\&M W I| WA M / I"“ 100 % 1 40 & 200 F \\j.l’ rI.' \'vl"’k_?'/\vj ;R"J \ \\III F. \\/)‘?\.- \ f Ir \f‘_l-\ﬁ \'I 5 S
wof '/ |\ N s [ Uso ¥ {20 [ g St S WS IS0 #q20
0 __} .__]_J S | \ 0 lo 0 Ja" \/ | W/ pil ¥, ¥ 1o
23:00 23:00 23:00 23:00 23:00 23:00 23:00 23:00
09-02 09-03 09-04 09-05 06-12 06-13 06-14 06-15
i i
B3 WAE P, P, ITMEBRSHAMXSHHREERNBE S5SNI KERIBHESE N EELFT
Fig. 3 Time series of ambient ozone formation potential and O5 observed at GPACS from the period of P; and P,
(@ P M sof (P2 [
80 |
5 60t 5T
= =
E E
)gu 240 B
= W0r <
®] o]
) 7
20 + 20 F ’, H
0 Ll | ’Tl_l__l_ 1 |T| L m LAl T‘ {100 1 R T (== | 0 Ll | m | . i ’T‘ || IS T T T T . S -
ERERBREREREE R R R RIRIRIRIR IR IR MIRIREE M R R R R R R
UL HEK | | | ENEEHHE BB B HURUREHHK ]| | | ENEERHEEEE BB
REEHERSEHEER ngrmﬁﬂ1ﬂ1ﬂ BB RN 111 R EEE NI
= HEB Hik 1'<'5i';llt=l NN < = HEE Hik '1,?5(?;-11:"-'] NN < e 1]
B OEAA EREooicd B OEAA Erpoicd
4 WMHAE P, F1 P, ITNBEBEXSHSEE VOCs XBMFMN R ENSBRERER
Fig. 4 Formation potential of secondary organic aerosol by the key components of VOCs observed at GPACS from the period of P; and P,
600 100 500 100
(a) Py (201 14F) —— SOAp> 100 (b) P2 (20124)
<00 f\ —— PMas 490 90
\ - 80 400 f\ 80
"z 400 - - 10 % 70
g b o Bowof .
g 300 | ﬂf 3 'f Wl ER “ %
X .}‘\f—- ", 150 é X 200 A : 50 E’:
< | <
30 30
100 b f 100 11 :
420 Y 20
0 1 1 I 10 0 I L L 10
23:00 23:00 23:00 23:00 23:00 23:00 23:00 23:00
09-02 09-03 09-04 09-05 06-02 06-13 06-14 06-15
I ] I il
B 5 MMHEE P, #1 P, MERBXSHAUWASHHIRENKBRER B SUN PM, ;K EHEZEM B ELFF

Fig. 5 Time series of ambient SOA formation potential and PM, 5 observed at GPACS from the period of P; and P,

5 NO, HHEEM Oy M. P, FAC IEAG 1Y
SOA A= Ui o L SEBRBE A 1. e Ak, SEBR PR B
SOA B4 A 5400 . TR, BB WA . K
SIEIA K, H— 52 ) FAC {ER R SOA 1Y
PRI BRI 2 R8T FAC TR
SOA A= BT ST REZS H—28 SOA O 25 2., b in

SOA AR Il 1Y KB i 2%, DL K 45 B A4 4 0 #H X o7 ik
%FACWM"EQ*%H%U%HE LU N CE U E

‘..\szﬁ-ﬁﬂlzaigic =94

2.3 MANG Y &B’Jm%&%%xﬂs bl
KAPWERY SILHELRZEY, L2 H

BN — T TG G ) i HE A B, i85



6 M

ARFEEE, MTEE KA E S YRR VOCs X 0, 5 SOA 1A Bk

2253

Wi 25— T G 1) OBk 22 A UG 4, FEAS R S5
ER T A2 5 T8 BU™ 55 1 RSO e A
KEKFEIRG. WE 6(a) F7(a) i, EiG Yt 2
P, H AR EE AR LU B 77.29% ~ 83.46%
382 v FAVRE X B R S SR DL B A i R R A RS
IRFEIRR A E BRI, 2011-09-03 BEEATERILA
], R AT R Y VOCs, NO, FIERL Y (PM, F1
PM, ) M3 IX Wk, H 1h K& m A 1.5
mes ™ XA RIS R RBL E R AR
T HERERZ et R s, 8RR R
BT HARE DT K A e SR F A, 78 2011-09-04

— iR
36 900 1 100
(a) Py (20114E)
- 800
M4 190
700
32F
600 £ 180
£ 30+ ls0 2 | =
i;;_ 210 =2 {70 B
o= %+ 4400 = =
- 300 5 {60 ®
26+ AR
200 e
- a
2 100
2 ' : ' o 40
23:00 23:00 23:00 23:00
09-02 09-03 09-04 09-05
1]

— R

il i/~ C

FUR R AR 1L, BT VOCs Fil NO, ¥R AH
XPEARR, (E 2 v A7 I s e L R B 75 B 4
W FR LA . Q& 6 (b) A1 7 (b) Frow, 7815 G4
o P, b, H A X AR AL E B 78.92% ~
86. 42% , FHXI I L 55 AE UL EE 5 S AH G, #5¢  AH X R
JE T3 ne W BRI &R KRR EI L. 5 F—
YIS Ye b B2 DL, 2012-06- 14 FL R 73275
WA i 0 /0N DAL S [ 52 g, 5 SO0 I 3 35 G W
(VOCs, NO, , PM, Fl PM, ) B9k B TH&, TR AR TEA
FIRARG AT, R K& A T 5 & K 5
TR R R A

6 MWHEE P, FP, ITHBESASHAHNRE, REMES N ELEREEZLF

Fig. 6 Time series of temperature, humidity and radiation observed at GPACS from the period of P; and P,

— R
900 5 100
34+ (b) P> (20124F) 1 800
| 190
syk mnrll
1608 | 2
= bl
30+ 1500 =, g
14008 | =
8L 1 wng b
ezt ]
26 F 200 460
1 100
24 1 - - 0 50
23:00 23:00 23:00 23:00
06-12 06-13 06-14 06-15
5]
360.0 -
wen m (D) P2(20124F) N .- 35
315.0 .
{30
270.0
{25
. 2250 -
L 20 £
= 1800 : fﬂ
= =
135.0 113
90.0 1.0
45.0 0.5
0 " L L 0
23:00 23:00 23:00 23:00
06-12 06-13 06-14 06-15
i

B7 MNHEAE P, 0P, JINE B K SES bR (8] K XUE Y% 2 i 18 AL 5

360.0 40
(a),P1 (20114E) - e . .
3150 o o .. P 435
- - - * NF‘] - .

2700 | — Mg 3.0
_ 5ot 125 7
= 1800 f 20 é
= 350 b _\ﬁ' ) s K

90.0 J\/\/J i - 1.0

450 | . . \ 0.5

0 L L L U

23.00 23:00 23.00 23.00

09-02 0003 09-04 09-05

I k]
Fig. 7
3 #ig

(1) J7 M & B KSR L4 (GPACS) 7E P,
(2011-09-02 ~2011-09-05) F1 P, (2012-06-12 ~
2012-06-15) #AME] IR RE WL E S M R E M E &1
PeIA, HBe WL EE AR AL 5 B 43 00 8 5. 78 ~ 6. 91 km
F15.60 ~9.25 km; 1 h REA R A0 131.5
x 10 °F1115.9 x 10 ~° , H Kk 8 h FLEIRF 505 71

Time series of wind direction and speed observed at GPACS from the period of P; and P,

992,14 x 10 °H191.29 x 10 °.

(2) fEV5YeRl e P, WIE], Be ke Iie, 5 E R
AIRF K00 ) 5 VOCs 19 57% | 24% . 19% . Hi
NS A R T B i, R A5 RN M AR A B B K
FLEEARF 53 B0 BTk 43 58 41% | 39% F1 28% |
54% . FEIGY AR P, W), BEkE | IR S5 EIRM
R B ) & VOCs 19 57% | 31% | 12% . Jiike
TS A5 J 1 T i v, R 45 205 TR s AR R o3 B R e R



2254 2N 53

B

Ea 38 &

SRR 73 B STk 3 59 35% . 46% F1 22% |
61% . W/>T5 Y IBIE] O R4 A B 22 DTk i )
AR, PR SO R/R R SRR
F1,2,4-=HZE

(3) FIH FAC f55% SOA AL i34 & 3, Wa il
(15 55 Ff VOCs PrFp Xt SOA A sk 5 i ) Fh A
26 i Lrhels | MR DY AR S I 10 B 1 Ah
F15 Bl RIS BRI Py, ek | IR DT
XF SOA 1 Az i v #43 Jill  13.2% | 21.4% F
65. 4% ,MAE{5 Jesd R A P, | ke Ja F1 55 7 e o 3ol
0 4.6% , 13.8% . 81.6%. WiA~15 Yt 7 3] 7]
VOCs % SOA A= DTHR AR YA I8 |
M. COR | TE/%F R B O B

(4) 3% PG VR 38 5t [ s A A v R S0 2 = 1
KA L E R LR LUZRIE KR 32 W0 s
By IR X Wk, BRAAHTRY) VOCs Fl NO,
BETHE, A R IR AR DB R ZL I R R T
KA A B
SRR
[ 1] SR3b, Bedpgr) XIWr, & BRI =M RSIK S 5 306 W
JETRREAEBTFE[)]. G, 2006, 64 (4): 510-517,
538.
Wu D, Bi XY, Deng X J, et al. Effect of atmospheric haze on
the deterioration of visibility over the pear river delta[ J]. Acta
Meteorologica Sinica, 2006, 64(4) . 510-517, 538.
29k, S, WL, S TN IX R — R R K g R
FURAIE BRI [T]. #4440, 2012, 28(1) : 113-
122.
Li F, Wu D, Tan H B, et al. The characteristics and causes

analysis of a typical haze process during the dry season over

a case study [ J]. Journal of Tropical
Meteorology, 2012, 28(1) . 113-122.

Volkamer R, Jimenez J L, San Martini F, et al. Secondary

Guangzhou area:

[3]
organic aerosol formation from anthropogenic air pollution: rapid
and higher than expected [ J]. Geophysical Research Letters,
2006, 33(17) . L17811.

[ 4] Varutbangkul V, Brechtel F J, Bahreini R, et al. Hygroscopicity

of secondary organic aerosols formed by oxidation of cycloalkenes,

monoterpenes, sesquiterpenes, and related compounds [ J ].

Atmospheric Chemistry and Physics, 2006, 6(9) : 2367-2388.

LRI, B, T REHLRER R VOCs AR 872 1k

FRAE[J]. FREERLF, 2013, 34(12) ; 4504-4512.

AnJ L, Zhu B, Li Y Y. Variation characteristics of ambient

volatile organic compounds ( VOCs) in Nanjing northern suburb,

China[ J]. Environmental Science, 2013, 34(12) ; 4504-4512.

JAEWY, R, BOE AR, 5. O L& 2 AR B bR TS e gy

FEBFSE[J]. FBRE¥, 2016, 37(11) ; 4124-4132.

Zhou X M, Xiang P, Duan J C, et al. Pollution characteristics of

non-methane hydrocarbons during winter and summer in Foshan

city[J]. Environmental Science, 2016, 37(11) ; 4124-4132.

(7] Brs, R0, PR, 5. o B X 0O BLASOR I A 23

[11]

[12]

[14]

[15]

[16]

[17]

[19]

[20]

SATFFERR IR AT [T]. RBERHE, 2016, 37(8) : 2815-
2822.

Chen Z, Liu J F, Tao W, et al. Spatiotemporal distribution and
source attribution of SOA in China[ J]. Environmental Science,
2016, 37(8) : 2815-2822.

Sillman S. The relation between ozone, NO, and hydrocarbons in
urban and polluted rural environments [ J ]. Atmospheric
Environment, 1999, 33(12) . 1821-1845.

WK, GFRF, RIBTL, 45, MR E T X VOCs FHAE K
O, A RUEH WA S E BT[], IR 2, 2016, 37(2):
443-451.

Yang X X, Tang L L, Zhang Y J, et al. Correlation analysis
between characteristics of VOCs and ozone formation potential in
summer in Nanjing urban district [ J]. Environmental Science,
2016, 37(2) ; 443-451.

Lyu X P, Chen N, Guo H, et al. Ambient volatile organic
compounds and their effect on ozone production in Wuhan,
central China [ J].
541 200-209.
DeMore W B, Sander S P, Golden D M, et al. Chemical kinetics
and photochemical data for use in stratospheric modeling:
JPL Publication 97-4, Pasadena,

Science of the Total Environment, 2016,

evaluation number 12 [ R].
California; NASA, 1997.
Derwent R G, Jenkin M E, Saunders S M, et al. Photochemical
ozone creation potentials for organic compounds in northwest
Europe calculated with a master chemical mechanism [ J ].
Atmospheric Environment, 1998, 32(14-15) . 2429-2441.
Chameides W L, Fehsenfeld F, Rodgers M O, et al. Ozone
precursor relationships in the ambient atmosphere[ J]. Journal of
Geophysical Research, 1992, 97(D5) . 6037-6055.

Ran L, Zhao C S, Geng F H, et al.

production in urban Shanghai, China: analysis based on ground

Ozone photochemical

level observations[ J]. Journal of Geophysical Research, 2009,
114(D15) : D15301.

Grosjean D, Seinfeld J H. Parameterization of the formation
potential of secondary organic aerosols [ J ]. Atmospheric
Environment (1967), 1989, 23(8) . 1733-1747.

Grosjean D. In situ organic aerosol formation during a smog
episode; estimated production and chemical functionality [ J].
Atmospheric Environment. Part A. General Topics, 1992, 26
(6):953-963.

Sun J, Wu F K, Hu B, et al. VOC characteristics, emissions
and contributions to SOA formation during hazy episodes | J].
Atmospheric Environment, 2016, 141 560-570.

B, MEW, B, & b EE A ILVRIER
AL T]. BRBERIAE, 2009, 30(4) : 969-975.

Lii Z F, Hao J] M, Duan J C, et al. Estimate of the formation
potential of secondary organic aerosol in Beijing summertime[ J].
Environmental Science, 2009, 30(4) : 969-975.

HEIRME. TR AN AL E B A il A
[J]. BRI, 2013, 34(12) ; 4529-4534.

Cui H X. Estimation of the formation potential of ozone and
spring [ J ].
Environmental Science, 2013, 34(12) . 4529-4534.

THE, EHH, S RETILSI 4 — U VR AR s
WRMERLT]. EIREREE, 2015, 35(2) : 381-386.
YuY, Wang X Y, Yang W. Estimate of vehicles generation of

secondary organic aerosol in Shanghai in



6 M

ARFEEE, MTEE KA E S YRR VOCs X 0, 5 SOA 1A Bk

2255

[21]

[22]

[23]

[25]

secondary organic aerosols of Tianjin[ J]. China Environmental
Science, 2015, 35(2) : 381-386.

A, BRIIT, T4, 4. BB RS VOCs X A
PLACHE e B AR ST IR BORIEAT ST [ 1], BRERLE, 2013, 34
(2): 424-433.

Wang Q, Chen C H, Wang H L, et al. Forming potential of
secondary organic aerosols and sources apportionment of VOCs in
autumn of Shanghai, China[J]. Environmental Science, 2013,
34(2): 424-433.

AR, ML, 23R, A TR S A v AR A
fiE AR AERRIR A BT[], FRERLE243R, 2015, 35(3) ¢
647-655.

Zou Y, Deng X J, Li F, et al. Variation characteristics,
chemical reactivity and sources of isoprene in the atmosphere of
Guangzhou[ J]. Acta Scientiae Circumstantiae, 2015, 35(3) .
647-655.

JAR, BT, EL0m, 45, LT Ak R R R R T Y it
FE ORI (1 AL 2 R AR AE[ ] PRI R E 24, 2012,
32(1) . 81-92.

Zhou M, Chen C H, Wang H L, et al. Chemical characteristics
of particulate matters during air pollution episodes in autumn of
Shanghai, China[ J]. Acta Scientiae Circumstantiae, 2012, 32
(1):81-92.

Tie X X, Madronich S, Walters S, et al. Effect of clouds on
Journal of
D2027, doi:

photolysis and oxidants in the troposphere [ J ].
Geophysical Research, 2003, 108 ( D20 ).
10. 1029/2003JD003659.

AR, AT, RO, A BRVT =AU R A B0 1l T
REEREm[T]. hEBE IRkEE, 2011, 41(1) .
93-102.

Deng X J, Zhou X J, Wu D, et al. Effect of atmospheric aerosol

on surface ozone variation over the pearl river delta region[J].

[26]

[27]

[28]

[31]

[32]

Science China Earth Sciences, 2011, 54(5) ; 744-752.
FLLE. T RAIE R AR S R AR e
R[], HERAE, 2015, 36(9) : 3159-3167.

Wang H L. Chemical loss of volatile organic compounds and its
impact on the formation of ozone in Shanghai[ J]. Environmental
Science, 2015, 36(9) : 3159-3167.

MEWE, TR, BEA, & RIL= MU VOCs fY
S WE S EPE(T]. P EFER S, 2010, 30
(9): 1153-1161.

Deng X J, Wang X M, Zhao C S, et al. The mean concentration
and chemical reactivity of VOCs of typical processes over pearl
river delta region[ J]. China Environmental Science, 2010, 30
(9): 1153-1161.

Zou Y, Deng X J, Zhu D, et al. Characteristics of 1 year of
observational data of VOCs, NO, and O; at a suburban site in
Guangzhou, China[ J]. Atmospheric Chemistry and Physics,
2015, 15(12) : 6625-6636.

AR, MEGE, EA0E, & TINFE BRI R A
MRS G R AR [T]. P EEREERN 22, 2013, 33(5): 808-
813.

Zou Y, Deng X J, Wang B G, et al. Pollution characteristics of
volatile organic compounds in Panyu composition station [ J].
China Environmental Science, 2013, 33(5) . 808-813.

Dunlea E J, Herndon S C, Nelson D D, et al. Evaluation of
nitrogen dioxide chemiluminescence monitors in a polluted urban
environment[ J ]. Atmospheric Chemistry and Physics, 2007, 7
(10) : 2691-2704.

Carter W P L. Development of ozone reactivity scales for volatile
organic compounds[ J]. Air & Waste, 1994, 44(7) ;. 881-899.
Atkinson R, Arey J. Atmospheric degradation of volatile organic
compounds[ J]. Chemical Reviews, 2003, 103 (12) . 4605-
4638.



HUANJING KEXUE Vol.38  No.6

Environmental Science ( monthly) Jun. 15, 2017

CONTENTS

Comparison of Models on Spatial Variation of PM, 5 Concentration; A Case of Beijing-Tianjin-Hebei Region WU Jian-sheng, WANG Xi, LI Jia-cheng, et al. (2191)
Change of Atmospheric Pollution Diffusion Conditions in Beijing in Recent 35 Years —+«+eessesseseesesenssisnienenninincnsnninenenes GUO Chun-wei, SUN Zhao-bin, LI Zi-ming, et al. (2202)
Precipitation and Its Effects on Atmospheric Pollutants in a Representative Region of Beijing in Summer HAN Li-hui, ZHANG Hai-liang, XIANG Xin, et al. (2211)
Impact of Mountain-Valley Wind Circulation on Typical Cases of Air Pollution in Beijing DONG Qun, ZHAO Pu-sheng, WANG Ying-chun, et al. (2218)
Fugitive Dust Emission Characteristics from Building Construction Sites of Beijing XUE Yi-feng, ZHOU Zhen, HUANG Yu-hu, et al. (2231)
Characteristics of Volatile Organic Compounds Emitted from Biomass-pellets-fired Boilers «-«+«+seesrereeereseeenneneeens +»+ WU Chang-da, ZHANG Chun-lin, BAI Li, et al. (2238)

70U Yu, DENG Xue-jiao, LI Fei, et al. (2246)

Characteristic Study on the “Weekend Effect” of Atmospheric O in Northern Suburb of Nanjing WANG Jun-xiu, AN Jun-lin, SHAO Ping, et al. (2256)

Atmospheric Ammonia/ Ammonium-nitrogen Concentrations and Wet and Dry Deposition Rates in a Double Rice Region in Subtropical China «+«+=«+sseessersesssessnensimniniensinincneenns

,ebal. (2264)

WANG Qiang-xiang, TAN Zheng-ying, ZHAO Hui, et al. (2273)

DU Guo-yong, WANG Qian, ZHANG Shu-lin, et al. (2280)
)
)

Species of Iron in Size-resolved Particle Emitted from Xuanwei Coal Combustion and Their Oxidative Potential

Dioxin Pollution and Occupational Tnhalation Exposure of PCDD/Fs in Municipal Solid Waste Incinerator
Characteristics of Mercury Emissions from Modern Dry Processing Cement Plants in Chongqing ZHANG Cheng, ZHANG Ya-hui, WANG Yong-min, et al. (2287
Correlations of Light-duty Gasoline Vehicle Emissions Based on VMAS and CVS Measurement Systems ++:+eeeseesressessenseenennee WANG Hong-yu, HUANG Cheng, HU Qing-yao, et al. (2294
Emission Characteristics of Particulate Matter from Diesel Buses Meeting Different China Emission Standards Fueled with Biodiesel - -

............................................................................................................................................................... LOU Di-ming, ZHAO Cheng-zhi, XU Ning, et al. (2301)
Spatial Variation and Environmental Significance of 380 and 8D Isotope Composition in Xijiang River «:+essesessesuesisnssnisinniiins XU Qi, LI Jian-hong, SUN Ping-an, et al. (2308)
Comparative Study of SWAT and DNDC Applied to N Leach and Export from Subtropical Watershed «+:«+«sxeeeeseeesessnenscinsiinien HAN Ning, CHEN Wei-liang, GAO Yang, et al. (2317)

)

Comparison of Relationship Between Conduction and Algal Bloom in Pengxi River and Modao River in Three Gorges Reservoir —«e-eeessesreseess JIANG Wei, ZHOU Chuan, JI Dao-bin, et al. (2326

Temporal and Spatial Variation Characteristics of Nitrogen and Phosphorus in Sediment Pore Water and Overlying Water of Dianchi Caohai Lake -+ -

............................................................................................................................................................ WANG Yi-ru, WANG Sheng-rui, JIAO Li-xin, ef al. (2336)

LUO Yu-hong, NIE Xiao-gian, LI Xiao-ling, et al. (2345)

ZHANG Jia-quan, TIAN Qian, XU Da-mao, et al. (2355)
Formation of Brominated Disinfection By-products in Low Temperature Multi-effect Distillation (LT-MED) Process for Seawater Desalination =«++«+«+sessessesseressesenenssimnenennsnininennens

- QI Fei, SUN Ying-xue, YANG Zhe, et al. (2364)

WANG Chen-ye, JIANG Kuo, XIE Wen-long, et al. (2373)

"""""""""""""""" JIN Jian-rong, LI Tian, SHI Zhen-hao ( 2379)

Removal of 2,4-dichlorophenol in Underground Water by Stabilized Nano Zero-valent Iron ««+sessesseseeeeesesneneens ZHANG Yong-xiang, CHANG Shan, LI Fei, et al. (2385)

: )

)

Distribution and Emission Flux Estimation of Phosphorus in the Sediment and Interstitial Water of Xiangxi River

Pollution Characteristics and Risk Assessment of Heavy Metals in Water and Sediment from Daye Lake

-+ WEI Hong, SUN Bo-cheng, YANG Xiao-yu, et al. (2393
JINAG Bo-hui, LIN Jian-wei, ZHAN Yan-hui, et al. (2400
Removal of Nitrogen in Municipal Secondary Effluent by a Vertical Flow Constructed Wetland Associated with Iron-carbon Internal Electrolysis =«+«+seseesserseesesenenssnineniensiniinsnne
............................................................................................................................................................ ZHENG Xiao-ying, ZHU Xing, ZHOU Xiang, el al. )
ZHANG Shi-yang, ZHANG Sheng-hua, ZHANG Xiang-ling, et al. )
+ ZHANG Ling, PENG Dang-cong, CHANG Die (2429)
FENG Li, YU De-shuang, LI Jin, et al. (2435)
444)

)

)

Enhancement of Sulfamerazine Degradation Under H,0,/KI System by Ultrasound and UVA Irradiation -

Comparison of Phosphate Adsorption onto Zirconium-Modified Bentonites with Different Zirconium Loading Levels «+++

2412
2419

(
(

Purification Efficiency and Influencing Factors of Combined Bio-filters for Aquaculture Wastewater

Effect of Temperature on PAO Activity and Substrate Competition

Enrichment and Nitrogen Removal Characteristics of Marine Anaerobic Ammonium Oxidizing Bacteria

Ammonia Removal Rate and Microbial Community Structures in Different Biofilters for Treating Aquaculture Wastewater ZHOU Hong-yu, HAN Mei-lin, QIU Tian-lei, et al. (2
ZHOU Zheng, LIU Kai WANG Fan, et al. (2453

MA Zhao-tui, et al. (2461

)

.................................................................................................................................................................. RhN Ll fel Y ANC Xll’l pingv ZHANG Wen -wen (2470)
Isolation, Identification and Characterization of the Filamentous Microorganisms from Bulking Sludge ZHANG Chong-miao, NIU Quan-rui, XU Li-mei, et al. (2477)
Applicability and Microbial Community Structure of Denitrification Suspended Carriers ««+s«+sxsseseesessessereeneees TAN Yang, LI Ji, XU Qiao, et al. (2486)
Effect of Thiosulfate on the Carbon Fixation Capability of Thiobacillus thioparus and Its Mechanism «esxeveessesressssssemeneneniini, LI Huan, WANG Lei, WANG Ya-nan (2496)
Characteristics of Fungi Community Structure and Genetic Diversity of Forests in Guandi Mountains ++ QIAO Sha-sha, ZHOU Yong-na, CHAI Bao-feng, et al. (2502)
Source Apportionment of Soil Heavy Metals in City Residential Areas Based on the Receptor Model and Geostatistics *++++ CHEN Xiu-duan, LU Xin-wei (2513)
Environmental Health Risk Assessment of Contaminated Soil Based on Monte Carlo Method; A Case of PAHs TONG Rui-peng, YANG Xiao-yi (2522)
Influencing Mechanism of Eh, pH and Iron on the Release of Arsenic in Paddy Soil ZHONG Song-xiong, YIN Guang-cai, CHEN Zhi-liang, et al. (2530)
Correlations Between Different Extractable Cadmium Levels in Typical Soils and Cadmium Accumulation in Rige «+weeseeseeeneesesenennsenennes CHEN Qi, DENG Xiao, CHEN Shan, et al. (2538)
Remedying Effects of a Combined Amendment for Paddy Soil Polluted with Cd for Spring and Autumn Rice «+reseereersereeesennenseneenes CHEN Li-wei, YANG Wen-tao, GU Jiao-feng, et al. (2546)
Effects of Two Amendments on Remedying Garden Soil Complexly Contaminated with Ph, Cd and Ag «reereereeereremenmenienennniniens TIAN Tao, LEI Ming, ZHOU Hang, et al. (2553)
Sorption of Phenanthrene to Soybean and Wheat Roots and the Bioavailability of Sorbed Phenanthrene ««+eseseereesesvseeneneisinencnnnes WANG Hong-ju, LI Qian-gian, SHEN Yu, et al. (2561)
Effects of Dissolved Organic Matter Fractions Extracted from Humus Soil on Sorption of Benzotriazole in Brown Soil and Black Soil YANG Ning-wei, BI Er-ping (2568 )
Effects of Topography, Tree Species and Soil Properties on Soil Enzyme Activity in Karst Regions — «+esereereereersmenenensincnensincniens LUO Pan, CHEN Hao, XIAO Kong-cao, et al. (2577)

Effects of Long-term Organic Amendments on Soil N, 0 Emissions from Winter Wheat-maize Cropping Systems in the Guanzhong Plain +-«w+seereseererresinsenneiinsnes e
............................................................................................................................................................ HAO Yao-xu, LIU Ji-xuan, YUAN Meng-xuan, et al. (2586)
YUAN Hao-dong, BAI Yao, LI Qiu-xu, et al. (2594)
Accumulation Characteristics and Health Risk Assessment of Heavy Metals in Wild Fish Species from Diaojiang River, Guangxi ««+-«+«+-ssssssssssrssssssnsnnininensininensisn s
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" WANG Jun-neng, MA Peng-cheng, ZHANG Li-juan, et al. (2600)
GAN Rong, GE Ming-min, LIU Yong-di, et al. (2607)
WANG Hong-li, YANG Zhao-xun, JING Sheng-ao (2617)

Exposure Route of Dioxin-like Polychlorinated Biphenyls in Hair Based on Passive Sampling

Effect of Activated Carbon Addition on the Anaerobic Fermentation of Corn Straw in Mesophilic and Thermophilic Conditions

Volatile Organic Compounds(VOCs) Source Profiles of Industrial Processing and Solvent Use Emissions: A Review





