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O; Source Characteristics of an Industrlal Area in the Yangtze Rlver Delta Based on

,'. #

Boundary Observatlons /, & ‘ ) €
HUANG Qing' > HUANG Yin-zhi' 2 , ZHANG Shan® JIN Danw' G40 Song’, XIU Guang-l f' . @

(1. Shdnghal Envibmental Protection Key Laboratory on Emuqnmema;]‘ Sfandard 4nd Risk Management of: Chemical Pollutants, School of Resources and Environinental

Englneermg, ant China University of Science and Te(’hno dgy | Shanghai 200237, Chma 2. State Environmental Protection Key Laboratory of Environmental Risk Assessment
and Cormol o Chemlcdl Process, Shanghai 200237, Chinag 3. Shdn%hdl Emlmnmental Monitoring Center, Shanghai 200235, China)

Abstract ;; To'stady the characteristics of ozone sources in a pe[rochemlcﬂl indistrial park in Shanghai, O, and its precursors were synchronously and continuously measured for
3 months (June-August 2020) alongside meteorological parameters using an online monitoring system. The Texas Commission on Environmental Quality (TCEQ ) method and
principal<¢bmponent analysis( PCA) were used to study the contribution of regional background and local 05 concentrations in the industrial zone, the results of which were
compared. The results indicated that; (D) During the observation period, the dominant wind directions in the park were southeast and east, and the average temperature was
27.12%C. The daily average p(VOCs-36), p(NO, ), and p( 0, ) was 32.03-240.51, 10.15-47.51, and 31.81-144.43 pg+m >, respectively. Alkanes are the most
abundant of 36 VOCs; ) The regional hackground concentrations based on the TCEQ method ranged from 32.63 to 191. 13 pg-m =, and the local concentrations ranged
from 16.08 to 134.25 pgm ™. The percentage contribution of the regional background ranged from 32.6% to 87.7%. The PCA analysis showed that the regional
background concentrations ranged from 66. 3 t0 219. 83 pg=m ~* ; @) The variations in local O, concentrations based on the TCEQ) analysis broadly correspond to the variations
in ozone formation potential in the park. The two analysis methods were consistent , verifying that the results are reliable; and @) After eliminating the calculation error caused
by the abnormal concentrations recorded at some stations, the proportion of background O, in the region was generally within the range 75%-95% during the observation
period. Overall, regional transport was the main source of O in the industrial park, and O, pollution in the surrounding cities should be the focus of pollution control alongside
joint prevention and control measures in the Yangize River Delta region.

Key words: industrial area; O, source; principal component analysis(PCA ) ; regional background; locally generated
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Fig. 1 Observation sites in this measurement

£1 VOCs FhAS

Table 1  VOCs species components

a2 Hiviy Yyl

1 Lk (12 )

2 MR (T F
FRE(11 )
AR (6 F)

Bk +2,3- I T

OHE . IE . ST ke IE T ke, Sk IEbe . IECBE . IEBIRE, IEhE . 2,2 ,4- =Rkt 2,3 ,4-= F 3L b fl 2-

LW I, OB S TR R-2- T I-2-T 01, 3-T 0%
AR L ) R THE | RO AR-TI R RINIE L BN 1,2,4- =R 1,3 5- SR 1,2 3-SR
THEHEE, 1 2- TRk, FOR, WA ALK 1,2,4- =508

1.2 s

VOCs 2R FH A AH 15 - S0 Kk M 25 K 0 2% ( GC-
FID) #E4 7052, SRAE IS 18] 4 30 min. A B P 25 48 i
B, o DR T A AT ) 286 0 A7 DL RS i S i

BV JE I J — UGHATRAS AT | DABA 3 45 A 0 Wk P A 22,
FHIFIE VOCs 25 FAG £, B F AR 5 25 F e i
/AINT0.3 %1077 A AL G912 B A RN T 3
x107°. 0, A ThermoFisher Model 49i 0, ST A
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1.3 e OFP;, = MIR,; x [ VOCs], (1)
1.3.1 BRELEMEHE(OFP) A, [ VOCs ], Frm SEFRULI B VOCs #) Fh il K

MATH F VOCs B A A= i 34 ( ozone formation
potential, OFP) K51k VOCs R X} 0, A= il 57
Bk MIR B Carter BIFFEH O BB IEME™ . 158

S B E, pdg-mf3 ; [ MIR ], ( max incremental
reactivities , fix K1 8 S W 16 ME) F£on 3 VOCs tb&
WA B AR R 1 SO v A RS AR B

F2 HAKNEERER
Table 2 Monitoring equipment information at each monitoring station
e W52 2% 4 B A% AL
VOCs NO, e 3 VOCs NO, Y
A C.DAIE VOCs MY NHy/NO, P S Ui G(C955-815 M201E LUFFT WS500-UMB
B VOCs 4B NH, 7B / PerkinElmer GC580 Thermo fisher 171 /
F VOCs 3B NO, 4Bl / Synspec GC955-615/815 Thermo fisher 42i /
G VOCs A3HHY  NH,/NO, -#HifY / GC3000-315L Thermo fisher 17i /
H VOCs 43 B NH;/NO, 431 / Synspec GC955-615/815 API-M501/M201 /
1 VOCs 218 NO/NO,/NO, 7MY / Synspec G(955-615/815 API-/M200E /

1.3.2 Sl i (HYSPLIT)
TR HORL T H0 A% B H 2545 B3 B X (hybrid
single particle Lagrangian integrated trajectory ‘odel ,

HYSPLIT) w] K8 5 < AT 9 iz 2 03l HYSPLIT-4

O 1 2 R KPR PR (NOAA) 77

VIR B AU T 5 Rk A A A
BT K g Dyt i i 7 ALl R 2
ER 19 x 1 KR 22 (8 1) T8 7 W45 3% 1 i JE KO 1) R
FAF I E FIVR G R AY: | £ R B RIS

I Y YRR £ e 8 K R
TR AR 7R85 X 1) 22 5 YL PR 53 1t Ry

BT R A Sl HYSPLIT 9 5T R
(https://ready. arl. noaa. gov/HYSPLIT. php) , A %
SHGEFE GDAS(1 degree) , FEFLI M o0 A ¥ 5 (b
41 30.72° , R4 121. 52°)  BEHUE e 825 1 Bk,
BEALN i B2 100 m  BLATLS ] Sy 48 h, B 6 h T4
Bk, oAb, 7 EE A, GDAS BEE N UTC i
], AR BRI AL s R 4 H 27 H 0000, B2 ff
HEE BRI R 4 H 26 H 16:00.

1.3.3 TCEQ X1y 5 R A E %

TCEQ DX 5t O, Al 53102 36 [ A5 5 % i Ml
W B 2 5t 25 ( Texas Commission on Environment
Quality, TCEQ) % T KEHE S 1T Hr & th iy X
0, A IR X R Oy T T AR - /R
YEHrdR X 1998 ~ 2003 4 ¥ 5 0, 1A M
0,2 R T 56 B A5 7 B 0 o e i, Ll
TS AT A T X B A7 AL, 4 /N o R
J fil i o AR T

T R X Rl S H Ok 8 h i
) 5L R P ((daily maximum 8-h average O,
DMAS-O, ) , $rA 3 5 (1) e ik DMAS-0, #L1E X 35k

15 0, , 575 DMASLO, MM A 1 iR Mo Ak
2 IV SR O VIRJEE , 9 (P AR A
Z XA R 0y W, Wt (2) Fia (89 P )
IFAT IR B ERE O, W Tk [ R (4)7.47
pL(0,) =/py, (BMAG-0Y) 4 p,, (DMASEO,) (2)

'pu(6)) 54 (DMAS-0,) [ (3)
f Py (DMAS-0,) [
w(TC.]E}Q) = e (DMAS-0.) x 100% = (4)

o, (Qf) FoR A MR R O, Wk, pgtm
pr(0;) F R X B & 0, W, pgrm ™
P (DMAS-0,) /R 453 2571 p(DMAS-0,) e KA,
pgem ;5 p.. ( DMAS-0,) /R 45 U s i p ( DMAS-
0,)J&/MHi, pg-m ™ ; w(TCEQ) F/RHT TCEQ %
TR RTTER(% ).

WPt H W S P R R E AT, — 2 TN
B sh 2 LI 3 P R B A B ML AR, — 2 O, MR H
e KB — Bt B A A KT e s 2R )
1.3.4  FER 8T

F W 4> 7 M1 ( principal component analysis,
PCA) 244 0k 22 A M S M A A B H &2 19 28 1 1E 28
ARy DR N ETC R Ei G R B —Fh 2 gt Iy
. — RO, FH 4T ) SR i B3 A ek 2 ] P A DG
FEN KT 0.3, A ) 2l 45 B g O R g
FEARBFFE A ATA]— Ak AR A2 31 T X A
52, XS 5% O, RN 5 Oy Ve B rh 3k [H]
(R« FR57 . PCA Xt O, e 4R M- T 0 B it
XA I R BAY O, ¥k B 7K S A8 4 R 0
P ZEAFRRR , XA T LUK X 315 5 0, 1 h—A
PR TR k.

BT PCA L ek, WS04 88 T A £ W5y,
2SI HE 7k « AT LA PCA 19 43 A7 245 S8 ik

-
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PyfE s (5) Fos. il TS A RO, 7 i
A A

P (00) = p(0) +alp(0)] Y fa,
(i =1,2,--+,9) (5)

@ = — (i=12,-.9) (6)
JA
Kt ,pae(0;) RS 5 PCA 4 Hr i 4 H [ X 0,
WS, pg-m 5 p(0,) FmfiE S5 PCA 4
Frid O, WEESEIME , pg-m 5 o[ p(0,) | FmTA
S 55010 O, WREEBIRIRHEZS ; £, Rom E T
ZETTHR; o Fom B IRIA; s, Fom B0
X, B B RHEA.
AHWFFEAE ] Origin 2018 R A4 847 4343
Br s, it 4 A B A0k 5 0, ek 8 h {%zﬁﬁ
Y g [ p(DMAS-0,) 1, Mﬁ’ﬂir@ﬁmﬂﬁr@
1.3.5 XI55tk

H 0, KW 43150, %uzttiﬂziﬁjz%iﬁ_ﬂ

oo 35[3/4\ 7] LI TCEQ 3 A1 PCA gﬂﬁ ?f%ﬁ%
X B %,03 Pk o, ﬁﬁmﬁﬁm '

M -pP(\R<O3)
™ g (DMAS-0,)

ﬂf PYARCS )%Wﬁi&"ﬁﬁﬁ&%frﬁ&ﬁﬁlﬁﬁ
jbEAO ‘ﬂzj"“ ng - m 3.

2 ,n%'—ﬁl‘hb

100% 4 (7)

2.1 SRHIGYHHE

LI 97 1] 52 ST AT 2 A e ], an 8T 2 s
Fel X 5 XU R 2R R AR B XL ZINBs) KGR AE O ~ S
me-s” JEFEIN, SEE RGN 2. 67 mes ™ N IRTE
16.9 ~38. 6°CIL [, Horb 8 H V34900 B fe i, -1
H AR RIA 32, 1°C, -3 A X 88. 69%, BEAI%
T6 H(96.33% )F17 H(94.77%).

TEVLINGY 81 d A5 42 d FE7E /b — ki
0, W B bR P52 S bRifE (GB 3095-2012) H
K 8 h WS AR EBRE (160 pg-m ™) ],
b X0, WA R R AL 48.1%. [ X
p(MADS-0, ) e KAH HIAE A 3 o5, B8]k 8 J1 5
H,N 334.88 wg-m ™, # 1 B & = 945 i PR AE
109. 3% .

LA p (VOCs-36) H #4114 3 Bl h 32. 05 ~
240.51 pg'-m >, 6 H 3 H p(VOCs-36) & &, ik
240.51 pg-m ™ KA W B R, S
p(VOCs-36) 1 51. 3%, FWR Mo/ Bz (22. 4% ) Fl

FER(16.7% ), K RIE D, S ALK 9.7%.
p(NO,) H 10.15 ~47.51 ug-m™>, p(0,) K 31.81
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