W % B 3 W44 BT

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 202346 7 A 15 H

H &

T3 R 2 A0 5 7\ ) R P (i B T DA 25 . DA BT BB R O] v vvveveemeeme et
....................................................................................... B, INEE, BEE, ZRY, BEX, THY, KFE (3627)
T ARG E A7 3 4 5 R TS BRI TR AR v vve e e s, ER, BEE, Kk, GED (3637)
IR T TR T P AT BTG T TG I I e ovvevvereeereesmeemm e HRY, Qﬁ@ HH, BEE, PR (3649)
ST I MRREHLARE T T O, JRHBR oo EaF, WA, EWA, D4, KEE, FAE, R0 (3660)
SO 2 ) S TR AT oo KEE, ok, Kbk, Wi, 240, B, BE (369)
T WRF-CMAQ/ISAM BRI IARTT 2 O, SRURMRHT --ooeeveeeeeeeens TR, 284, BAA, #E, ﬂm% MK, HEX (3676)
T YRR R TR SR LRI - voevreves e kebZ, wHA, BRI, B, KER, THF (3685)
2022 AET B A BRI Y TR S L R BT TR K APHT veeveervrereemmeemeeneenee e . EEY, 25, W3 (3695)
PESIN L I SR A TSR Elatiie 0] 2 R B, BE, BE, A%, 24 (3705)

K4 Rt mURANE S HE P T 2018 ~ 2020 R A TS YRS AL FEMAGTETI  ooeeeeememme e
.................................................................................... Wi, HEE, T4 WIT, G, 4%, B, FHK (3715)
2000 ~ 2021 AT PM, {02700 B SREHUR AR covvvvveeneemeennennnnnnen WE, WA, BER, REE, K4, TR (374)
BT GTWR-XGBoost BRI PUJIEY PM, S /NIHARSEAGE oooeeemeenememeeeenns R, 4%, BH, REE, KO8, AW, kD7 (37%)
2013 ~2021 4ETR & PM, sﬁﬁ Ol L g 1N I R T PP PP PP PSPPI PPPRIPP PRI /Igt @2& %&Tﬁ;& Eéﬁj/% jﬂ% T (3749)
TRARAELOMEIE T TR A TR A MU TR AR TG YIE ovovvsssssssss s A (3760)
BLEHE PR TR T R T SRR G oovveesovoeeesssoe T, ik, HAK, X0, #E, 0 ﬁ%(wn)
VLA TALIX B2 VOCs GLBAFIE B IO YU TR worvvessvenenersesssssse £3, A, BEE, A, FRAE (3719)
BERE R I A NTRIX VOCs ALRHE ROBHAURIEAE - 24, 84, ZRM, HEW, THRK, £, KUK, Hith (378)
U T4 28 B 0 P LR AR B LIRS oo TET, BRY, T, TRA, R, FE, 20 (307
WEAL AN D 422 PP 5 BRI A W 005 YR BB PR A - BRM, REE, BEE, FHE, BHL, BIK (3809)
f/@ﬁ@m%ﬂﬁﬁa(qéﬁﬂ(ﬁﬁl%#&/ﬂ\:xﬂwmmiﬂﬁ ﬁqﬁfju[‘]f“ ................................................... FF4 , 7% m)ﬁ 7](#[77— (3820)
LR 15 Y B OR AL 7o . DABIBE TR T ) - MEER, K%, SEH, RER, BRI, A9, %%%(mx>
] ET&F‘H@"Fﬂ(ﬂ(ﬁ%ﬂ‘ﬁ\&ll/‘Uﬂ j’%‘/\ﬁ[ﬂé .................................................................. 71@[3 1;1}9 114\ ﬁ% }'f T%ﬁ‘% , ( 3846 )
ARk e e A e S 9@/ 12 3 TR WEE, TEW, B, AX0E, FAE, ﬂi%(%ﬁ)
EUTLA B R A T ER U VIR A RIE SRR coeeeeeeeeeeneees B, £X, ML, Tz, TA, X, KIE (3864)
e U N TR BTER AR/ ) 2 o RS 2%, k%, 267, T4, ﬁﬁz,%% KER (3872)
m%m%ﬁ%ﬁfﬂ@ﬁﬁi%ﬁ%&ﬂ%ﬁ@f%ﬁm%m ------------------ E@ BE, EWFE, TN, HR, MAE, RER (3881)
AT XCH T K AR 2R AR AR S PRI R TR oeveeeeeeeeneeees FEE, KPR, TH, BE, 08, %mﬁ FILK (3892)
k@mﬁ%ﬂ%%%%ﬂéﬁﬂﬂﬁ%%%ﬂﬁm%m?m --------------- wmfE, TR, HH, %ﬁi B, #5Mh, BAL (3902)
HEFHLIEE S PR VTR T B FIR U oeerreeee et wEAE, BUAH, BT (3913)
T E WX BRSO R AR AR SR AT PP RP] ovreerermenene wHE, PR, ERE, KA F, MEF, £ (3923)
TEILRE TR 2T SOR AR E SRR S I ARAE oo M, AR, /B, KE, x84, KET, T, £&, KHEX (3933)
M\%{Eﬂ‘r‘dﬁm n&iﬁ AL)&% .................................................................................... ?ﬁ;}fﬁ f{fsﬂm %x , i}T ;E-/ﬁyﬂk (3945)
H R Z I TR IR A EHAZATI e EAE, TFF, R, Rt k8, KE, L ER (3957)
%ﬁﬁ]f%{ﬁﬁ“ﬁﬁi@ﬂ&ﬁjﬁﬁ*ﬁﬁﬁ;mm% ........................................................................ 7] %”X X]J%QI, /—“fviﬂé [Z&j = (3970)
%%%%%RﬁMu@%ﬂ%ﬂ%&Eﬁ%Hgy%%m¢ﬁMﬁﬁ%% --------------------------------------- X R, RAY, KEE (3978)
Co( 1) T Akt — B R Eh A S =0 F ST TR PO B S R INEAILA] - v vereemee e KEAR, 4 (3990)
WOBRRE S T IS RIE RO AR MU D s R oo WE, af, K, BAS, £FR, RTE, BEh, B85, HEFR (3997)
rh.;{q[;ﬁj:% Cd ?ﬁ %}ﬁ%ﬁ&m}:ﬂ[&ﬂ‘ﬁ\ .................................................................................... fi? # |‘g , /%j& (4006)
i 2 e MR 0 S DX SRR B R BTG VA oo HEE, 27, T4, TN, 8, &%, KTk (4017)
HET PMF AR 0% FH 398 28 4 R 6 DXL £ Y < LR VA e 1 BB DO ) -+ HE, A%, BTk, i, BHEF (4027)

1348 K SRR T A BB AR SRR T B L B RUB AT, e veerveerseeermemmmee st
--------------- AW, W, XHL-HFRG, THREL-DRRESR, MAHXR-MAE, #55, #WE-MAHM, x|7TE (4039)
ﬁﬁ%%i%ﬁi%ﬁﬁ%ﬁﬁﬁ%ﬁ&%ﬂm% ...................................................... KB, FE, REE, KKE (4052)
A 15 AR A RIS R IE S AEMBEITCHE G oo HRE, 7EF, ZEE, 20nd, FAE (4059)
WEE M 5t A S AT Y FGEHEIR  «ovveereeermmene ettt BR, EHE EUER (4077)
TR G T IE-VEY) R G 428 B BUN N : Meta Z3AT +rvoeeeeremressemnenennes A, HEK, LUE, BER, KR, KER (4091)
PRI W X SR 15 e LBV TIROR oo Rk, A/, BEL FRR, #ALF, KR (4100)

FERFB I 58 Cd AR RE B KRG Cd BLEIIELIE +vvereeeeeeeemee ettt ettt
............................................................ T4, Bin, B, EXH, R, BEH, mAS, ZHE Um BHE (4109)
%ﬂﬁ%ﬁﬁ%mmﬂﬂﬁﬂ R BB TEAL LR v e veermmermmesmesne s HAM, 4%, 3%, TW, #E (4119)
LT IREE DNA (08 2150 5 E YT RIS v BT, HXE, A, BHE, Ak, KAE (4130)
%ﬁﬁﬁ?Li&f*E JREEATTRATM «oovvveereerrrree e ke, e, 2 h, AH# (4142)
W TER 12 B T IS I SRR cvvvereeeeeeseeseemnmemenm e kg, W RS, D, PEE (4151)
RN R MR R AL TN oo Ak, TAH, KEN, KB, AR (4162)
(G35 5K 2 S BB 25 D K RV TR +veveveevee e B, H0, AR, RER, EER, BlR, KT (4170)
SO X2 R L0 L MBI RE SO BRI oo REA, E8, S0, KER, LMK, BB (479)
KIS BE TR 75 BB SR AT B ST e FEE, ERZE, WA, BE, BA (4191)
T RN RS 3 B8 5 X AT HILBR AL B AL G A B RN oo hE, EBE, R4, PR, %k, ATMA, TEH (4201)

(HBEREVETTR S (3648)  (FREERLE)ER R0 (3659) = H(3714, 4150, 4178)



X
er_j;ﬂrﬁ In BB R = 5444 5T 2023471

Eco-Environmental
Knowledge Web Environmental Science Vol44,No.7  Jul.,2023

EBA T\ X EZ VOCs HBRHFIE M HIT IR TR
/Y o7 ik

KB, N, ERLE, B, T

(1. ERFEETRER¥EPEHALRRBR-Z-BFKE SRR E, Ba 210044; 2. 10 T4 L HAESIFEE W $ .,
WEH 1100135 3. ERlfF.8 TR KEWRIER 25 T RSB, TLHE KAAE NN 575 ge 8 6l 5 5 AR E S L=,
R 210044)

FEE . FIFH 2019 421 2020 4FE ZE U0 BT Tolk X KA L A HLA (VOCs ) BIULIN A S , #F 78 2L BH T B 22 Tl X KA VOCs 1Y
20 BURRAE I T 28 W SRR, I FH SR K 1 S5 B i P ( MIR) AU IR AR R BX (FAC) ¥4 BIAG B i K VOCs By R A
FRIEE(OFP) B WA WUV A L 3 ( AFP) . S5 53R B LI A A1 ok BE T Tl X p (& VOCs) F3IME Ky 41. 66 pwg-m >, b
1B IR IFTEBRHA AR & B VOCs We 1K) 48. 50% . 14. 08% . 15.37% 1 22. 05% . W EHEA 1T 10 B9 24t 5 4 vOCs
WEH) 69. 25% , Horh KB43R €2 ~ C5 BIkelE , AL 20 . ZRARRIF /. B VOCs H8 R B BRI = . h Aok
FEAR A H A FLRFAE W B 53531 1 BE7E 06:00 H122:00,11:00 ~ 16:00 4k TAARACT-. i HIAE/ 2 (T/B) A 1ok / 1 et Lo (e
FAW Tolk X 32 B2 AL 3h 42 R AR, R L BABRIEFN LPG/NG BYSZ . Tl X R, VOCs #.5 ARP 7@ 41 43 X170 -2
pgem S ER R BTk S S OFP BTBRE D} 117. 59 pg-m @ daxt OFP Y STk k. P

SCE VO ERIATIL (VOCs) 3 TLIX s SRS (OFP); —UATHL G A% (AFP) P
RESES X511 XMIRAR: A XEHS . 0250-3301(2023)07-3779-09 DO 10;132‘274.hjkx.zozzoelsz 4 4

] £, . -’

Composmon Characterlstlcs of/ VuOl;ltIle Organlc Compbunds and Ass0c1ated

Contrlbutlons t0 Secondary, Pollutf n in Shenyang Industrlal Area in Summer - &

GUAN|Lu', SU Cong cong , KU Ying-ying","HU Jian‘lin’ YU Xrng na'* 4 a : )
(1.Key Laboratory for Aerosol Cloud-Precipitation of Chlna Meteorologﬂcal Administration, Nanjing UHIVEISII} of Informatlon Science and Technology, Nanjing 210044
Chmaﬂ Shenyang Ecologlca and Env1ronmenlal Monitoring Centér of Llaonmg Prounce Shenyang 110013, Clnna 3. JiangsuKey Laboratory of High Technology for
Atmospflen( Env1ronme‘m Momtonng dﬂd Pollution Controly#School of‘Enwronmem‘ai Suence and Engineering, Nanjing University of Information Science and Technology,
Nanjing 210044 China)

Abstract; Based on the observation data of volatile organic compounds ( VOCs) in the industrial area of Shenyang during the summer of 2019 and 2020, the composition
characteristics and sources of VOCs were preliminarily studied. The ozone formation potential (OFP) and aerosol formation potential ( AFP) of VOCs were also estimated using
the max incremental reactivity (MIR) and aerosol formation coefficient (FAC) methods, respectively. The results showed that the average concentration of VOCs was 41. 66
pgem >, and the proportions of alkanes, olefins, aromatics, and acetylene were 48. 50%, 14.08%, 15.37%, and 22.05%, respectively. The top ten species of VOCs were
primarily C2-C5 alkanes, also including acetylene, ethylene, and some aromatics, accounting for 69.25% of the total VOCs. VOCs showed obvious diumal variation
characteristics with a high concentration in the morning and evening (at 06:00 and 22;00) and a low concentration in the afternoon (11:00-16:00). According to the value
of toluene/benzene (T/B) and isopentane/n-pentane, the atmosphere of the industrial area was mainly affected by vehicle exhaust emissions, solvent use, combustion
sources, and LPG/NG. The total AFP of VOCs was up to 41.43 x 10 > pg>m >, and aromatics were the largest contributor. The total OFP of VOCs reached 117. 59
pgem >, in which the alkenes contributed the most.

Key words; Shenyang; volatile organic compounds (VOCs) ; industrial area; ozone formation potential (OFP) ; aerosol formation potential (AFP)
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