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Pollution Characterlstlcs and -Source Apportlonment of VOGS in Urban “Areas ,of
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LI W&ﬁ youg1 ° HUANG Hageya' > | WANG Yan-ghen® ZHU Zi- ho, WANG Yi-giu*, GAO Yan-shan'>* | PENG Na-na"*, LUN Xiao-xiu'*
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(1. Bel]mg.Key Laboratory for Source Control Technology of Water Pollution, College of Environmental Science and Engineering, Beijing Forestry University, Beijing 100083,
China; 2. Engineering Research Center for Water Pollution Source Control & Eco-remediation, College of Environmental Science and Engineering, Beijing Forestry University,
Beijing 100083, China; 3. Centre for Liaocheng Intelligent Environmental Dispatch, Liaocheng 252000, Chinaj 4. Centre for Liaocheng Environmental Information and
Monitoring, Liaocheng 252000, China)

Abstract: Based on the online monitoring data of volatile organic compounds( VOCs) and ozone (O, ) in Liaocheng in June 2021, the concentration levels, compositional
characteristics, daily variation characteristics, and ozone formation potential (OFP) of VOCs on polluted days and clean days were systematically analyzed. Potential source
areas of VOCs were identified by the potential source contribution function( PSCF) and concentration-weighted trajectory (CWT). The sources of VOCs in Liaocheng were
analyzed using the characteristic species ratio and positive matrix factorization( PMF). The results showed that the hourly mean values of VOCs concentrations on polluted days
and clean days in Liaocheng in June 2021 were (115.38 £59.12) pgem ™ and(88.10 +33.04) pg-m ™, respectively, and the concentration levels of VOCs in each
category showed that oxygenated volatile organic compounds(OVOCs) > alkanes > halogenated hydrocarhons > aromatic hydrocarhons > alkenes > alkynes > organosulfur. VOCs
species with large differences in concentrations between polluted and clean days were among the top ten species of the hourly mean VOCs concentrations. The daily trends of
concentrations of total VOCs, alkanes, alkynes, aromatic hydrocarbons, halogenated hydrocarbons, and organosulfur showed that the daytime concentrations were lower than
the nighttime concentrations, and the daily changes in OVOCs concentrations showed the characteristics of high in the daytime and low at nighttime. The OFP was 285.29

3 on clean days, and OVOCs, alkenes, and aromatic hydrocarhons contributed significantly to ozone formation. The PSCF and

pgem > on polluted days and 212. 00 pg-m
CWT results found that the potential source areas of VOCs in Liaocheng were concentrated in the northern and northeastern part of Dongchangfu District and the central and
southwestern part of Chiping District. The results of the characteristic species ratio indicated that the VOCs in Liaocheng might have heen more from coal combustion, gasoline
volatilization, and motor vehicle exhaust. The results of PMF showed that industrial emission sources(30.57% ), motor vehicle exhaust and oil and gas volatilization sources
(19.44% ) , combustion sources(17.23% ), air aging and secondary generation sources(13.69% ), solvent usage sources(12.75% ), and natural sources(6.32% ) were
the main sources of VOCs in Liaocheng.

Key words: Liaocheng; volatile organic compounds( VOCs) ; pollution characteristics; ozone formation potential ( OFP) ; source apportionment
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2-F R Pede 1.07 NSRS 2.03 1,1,2-=58 2% 0.086 || T 9.39
3-FJE B 1.24 i) - £ BE H % 7.39 Uy 0.031 | ZEHEE -0.67
1EE 0.90 Xf -2 FE R 4.44 1,2-ZIR O H 0.102 || ZHifemk 0.25
IEThE 0.78 1,3,5-=H% 11.76 E BN 0.32
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1.4 WETRDTER A % (PSCF)

PSCF J&7E 5 [a] S B0 FTs G W ok 32 it |
PTG Y W s AR PR X0 20 b k1) A 5 4l
Meteolnfo 4% #4170 v f) TrajStat 4 1F 31 5 190 3% 7
2021 4E 6 HJ5 [ I 24 h, i) [E]FE 1 h, 4 H 24

)5 S AR, S ) A B 2 AR B ARG
Fﬁmléﬁhﬂ@miiz B K 500 m, T A 480
Fim: ok 6 [ R ERBE TR 0 1 AR ERHR ML R Ge 8
P& ( fip://arlftp. arlhq. noaa. gov/pub/archives/
gdasl) , J& 1 B 03 56 B JERE IR T 2021 4F:
6 H VOCs ¥ B8 (Bda i B - 9 999387 ) Hin
AJE S A 68 E)ZE . BT R S ) S P A
VOCs Wk B R HE M1 PSCF, AR

PSCF, = ’Z— (2)
A, my L RS (i,7) W95 e R 1) <A I i
KL, n WA (L)) BT I 1) S s s
B ARBFIE 8 XL VOCs W > 88,10 g-m
(2021 4E 6 HWILTT O, 1H i H VOCs ¥R FE /N

1) (9 J 1o AT 4y 15 e S ) LI mﬁﬂ_d

*%nzhﬂﬁ??% 115 27 ° ~116.54 ° jb%% 3sia8.8 -
37.03 i/“[xiﬂtﬁjc/ VA 0.05 © x0.05 ‘%}ﬂu\{f&
(NGS5 SR 10 P 5 AN 5 %l/\%f%ﬂ Fapse

W, Tl WPSCF HfE R VOCs E’Jﬁkﬂﬁ sl
WPS’CF ﬁ%/ W%J

WPSCF, = W, x =i “(3)

"ij
1.00, 48 < n,
0.70, 12 <n, <48
W, = (4)
0.42, 6 <n, <12
0.05, 6>n

1.5 RIEREEHIT P (CWT)

PSCF {3 BHEEAS WA o {5 e Ji5 ) AT LI i
di H B, N RE R B s G R ) S B0 Y s G R
JEUO R, ARBFSE R FH CWT % 4 # VOCs T e
TR XX 2 AR B 3 TS G AR X BTk, CWT 115528
Wl

CWT, = = (5)

A, CWT, A RIS (i,7) H VOCs 375 YA ik
B A g em s 1A T ARG s MO A 1S
AIHLESHG €, T ATHGE [ 285 R (i) I
XIRLE VOCs W JE , B0 R pg-m =5 7, N5 [0
BT 1 VEAEIMS (i,)) IR s 0. CWT BT A

Bl RO /N . ACE R B W, 34 5 PSCF BT AR ]
WCWT H B AN .

Z €, xTy
WCWT, = W, x 55— (6)
ZTiﬂ
1.6 IEERERER 20 (PMF) 55
AT AR 56 [ PR B R 97 F B PMF 5.0
BRI X VOCs HEAT SR R Mg . 15 22 J6 K F 43 Wt
T H PMF BERDRR A B 53 5% R B ik 6 B A
T A i aE R I PMF AR AR N
X =GF +E (7)
A, X MEIEEM; G MR FITkERM; F
TSR E MBRERRE. G A F SRR A
E FEEA T B AR R %L Q ﬂsé‘ﬂrd ﬁﬁﬁ%@m@ Q
EIHA AN , #7 |

K, njﬂﬁzf—‘@ﬁ mjﬂVOCs ﬁ”‘—"ﬁ pj:"l.
TR, A SR R e, g, Y5,
FATER i A5, £ LA e
it A T R

PMF B T4 A VOCs Bk 1 Kt 360 A

AN E BE RO SO, ARBIF SRR %5 VOCs Wik FEAIG

TE A T H J7 2K PR (method  detection limit,
MDL) , Hofk BE B4 X i, MDL 1) 0. 5 1%, AN 1
Bl MDL 19 5/6 5 #58 F MDL, AN Bl 2t T
E2 v

Uncj =

(EF, x C;)* + (0.5 x MDL,)* (9)
3, Une, IWIF j ASH A2 BE BF, W FD j (1R
ZEE (ARG TZAE N 20% ), C; i Fb j Hk
J& ,MDL, it j 577 ERA A BR.
AT IR DL T TR 385 VOCs WP O A Bk
BB H ) > 25% B 25% LA BER T MDL fiy
Yl Qik PR BRI W W . O 2k J5 2k 43 Fp
VOCs 1 626 MNEEA i ABLHY | BT FH A B /Nt
PIE 5B VOCs B/ AR 93. 02% . T4
P Qe Qonperred AL Qs Qo BHIE BRI | F AR
FECEA A FRE Y Qe Qoo ZE AL 20 5
A IS FFTINIR T7 SE BRI O, AR SR EEE 6 4
T (Quue/ Qs = 1:01, Q0 Qpeiea = 1. 24) AE 1
BT VOCs 1Y FZR TR, 15 83817 100 IEERIETT,
MRYEHER AT TR 22007 . 7 F1Q/ Qe T
P, IEThE, OM, I, SR R AR -12, &
F e . SR ER-11, ORI &S - 113, =5 H ke, Du&fb
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foe . PRI, FPREASUT BEE | 2-T IR AR AR B A
F“week” 5 HA R “strong” . FRRIEAT 100 R FAiliz
17, Z I A TR ZEVEAN , LAER ST BEAIL 1R 25 FE S Bk
PEXT PMF 45 569 5201 DISP ( displacement ) 15 22 7
fhFFRAS Sy 0, Ko R AR, Q AR KAET
F,dQ,.. =4 FIIEATR 0 AR LW F Z M A7 1E
I B e . BS (bootstrap ) 15 22 PFAk 45 R iR
100 Yz ty 4% [H 7 BUR R ¥ = 95% , IR 2245
RN T8 A 18 . BS-DISP i 22 VAL 45 5 vl
2R 98%, Q Hi K N I%0.002% 8% PMF iz

(P LIET
2 HFR5IHE

2.1 VOCs ¥ K J 41 BUFRAE

(B2 BT AR ) (GB 3095-2012) H L&
0, Hi K 8 h Pk & (MDAS-0, ) 2 An HEBRE
160 pwg-m 2021 4F 6 AW A 17 d #Bid %
FRAE (&l 2) , BFR R A 56. 67% , AW 554 MDAS-
0, >160 wg-m [ H A TS YL H KBS H 1
SR H.

280 —
240 ]
. 200 ] T el
E L | - L
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3
E 120
= 80
. | H H
0 L n " i L n L i
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&1 4 | Y B ) F—
) 4 d = o f . — . | iy - =
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- Fig.| 2 ,Sflulitiun oj ozone pollution in Liaochehg int June 2021 =

I |

ool e plvodo s

J9 (884 107+ 33.04) pg-m ~*, 154 H p (VOCs st
(RN 3 BAR EE 1 FF 27,28 pgem ™, K (115.38
+59. 12) pg-m . V54 H AT I H ek, Make . B
e 5 KA . OVOCs FIE HLEIX 7 26 VOCs
WL /NI B (E e b LR 2. S e Y | T T
R T R Y 4% 2 )
VOCs 5 UGE o Bb fe TR [ Al 2, Ik Tl 4%
51 VOCs e B /NI AE 5 G4 B RN I B 19 R/
IR N . 0VOCs > eke > kiU > H &S > ik
> Bk > A HLBRL , 3 5 3Rk T =2 18] 7= Ml 45 ¥4 R BE U 45
PN [ LA B L B A5 1 S 0T 5 ik B AT AR 22 e A .
75 Y H TS H A& 25590 VOCs ¥ B /NI Y K /NI
P AHIA], R B5 YL H AT H VOCs SRR —2. 154
H B HLER IR B2 /NI Y(E AR T05 38 H b, A2
VOCs W JE/NBF BE ¥ T A, s e A
OVOCs W EE/INIF Y LL I T H OVOCs Y B2 /N 34
BT 7 37.60%, 1§ W 5 K, Bi k& R 2, Bk 0@k
30. 72% , 5 TR B2 /NI 34 {E | T 28. 47 %, 3X 7] g
5{5 5 HIR R R . K PH R 5 5 i DL AH X o
FRATRTIE] OVOCs 1) W Az IR T be ke f oy &
SRS AT K.

R2 FRAMEEASLEINVOCS RENHER &
Table 2 Hourly mean and proportion of VOCs concentrations

in each category on polluted days and clean days

el ‘Zﬁ% H V%‘:'zﬁ H

p/pgem ™ /% p/pg-m 3 hi b/ %
SRy 33.02+£32.38  28.62  25.26+14.24  28.67
e 5.47 £3.29 4.74 4.38 £2.28 4.97
Hek 2.79 £3.06 2.42 2.49 £2.33 2.83
5 ER 11.19 £12.13 9.69 8.71 +7.78 9.89
i AR 17.21 +8.51 14.91  13.58 £6.03 15.41
OVOCs  44.94£19.95  38.95  32.66+13.51  37.07
A LR 0.76 +0.87 0.66 1.02 £2.41 1.16

WA T 2021 4F 6 H 54 H FIE I& H W B/t
KIEHEA T 10 B9 VOCs PP L2 3. 15 4% H i K F
MR IR TBE . IE T RE, 2- TR, 28, &
fR Mg, Wb, LB, W 2R AR/ K
R A 55 Y H OB VOCs He BE /N i 34 (5 Y
55.77% ; &35 H KRB /MR JE . TNEE , 15T 5E
Wkt 2-THl, &/, ZIROTR ., AW ke, Lkt
HOR R P, LRl b i T H A VOCs ¥ B2 /N
PIE 53.14% . JLAk, 15 5% H FE i H W /N
KMEZMER R (> 1.00 pg-m ™) i VOCs ¥ Fh A7
Pkt S 2-THE, IET ke, BN, L8R TR
Ke = G W ke, 2248 5 B~ 3,13, 3.02, 2.97,
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HF 10 Y Fp v, i — kY5 42 H FE 36 H VOCs
(AR TR — B T 3 700 R PR ) A 4 8 & e AR 3
LN, AP e BB A TR 2k,

el ROV 5 ZU S B O S LR LIRS OVOCs
JERRE. DL BRI VOCs AIRE EZok A AR
Db B TP HE IR AN AL B 42 R R, JF PR B R
TR SR

F3 FRAMEHBIRENERTKE 10 WM R ERES®E
Table 3 Top ten species contributions to hourly mean concentrations and their contribution rates on polluted days and clean days
5y H Wi H
Yk 251 p/pge-m 3 i b/ % Yy F el p/ g m 3 it/ %
PR 0VOCs 11.70 10. 14 PR 0VOCs 9.68 10.99
LS ey 8. 64 7.49 ET 4 PSR 5.69 6.46
ET % PSR 7.81 6.77 [ESH S 5.51 6.25
2- Tl 0VOCs 7.69 6. 66 2- T 0VOCs 4.71 5.35
L 0VOCs 7.68 6. 66 3 0VOCs 4.66 5.29
2T 0OVOCs 5.42 4.70 2R T OVOCs 3.86 4.39
A ARk 5.33 4.62 A A 3.86 4.38
Vv Fekt 4.35 3.77 ki Beks 3.71 4.22.
F 2K FHER 2.90 2.52 2 R 2.62 . ___,.Q'f'ég
A /%of- FHFR 2.82 2.44 Z b | 2.49 : ,_;;i_}s&f
2.2 VOCs HZAL4FAE F . JRREARLA AT ﬁ‘ﬁé}‘ﬁ:f iF'Jffﬁs BSZJ:
SYL H R H AL VOCs u&%zfs%u NOCs ¥ %%ﬂ?ﬁﬁﬁﬂﬁf;m?dﬁF&TﬁFﬂ’Jﬂ% 5 4 ]
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Fig. 3 Daily variation characteristics of VOCs
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i) 5, B2, 7] OVOCs H 28 AL RRAE 48 —3, Hg
P H OVOCs YR & = TE T H 3B OVOCs X 0,
AT AR O, T5 Yt BB .
2.3 VOCs Jp itk

2021 4 6 H WIS OFP 24 253.91 pg-m A&
WFFE A1 103 Fl VOCs B OFP, £ Tl i i 4!
It VOCs Wb % i OFP KT HBFR 45 R,
L P e R | = F R £ v L A TR
M oEt WY A T, OFP fE ¥5 Yt H ik 3] 285.29
pgem > TET IS H oM 212,00 pg-m &2 5] VOCs

) OFP &5 HLAB L ANl 4 7. 5 4 H AT 35 H 4528
5 OFP 5 b R/ 8 —ZL, L OVOCs 1) OFP Jz /5
Pt K, 15 4% HORE 6 H 435100 138.28 pgem 7 K&
48.47% F197.13 pg-m > K 45.82%; HIKEMLE,

10.6%

(a) {54« H
0.07%

19.9%
48.47%
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19.33%

0.93%

=
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45.82%
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K 21.24%; F5 /R OFP K5 He 43 9l 55. 16
pgem % 19.33% F1 41.85 pwg-m > K& 19. 74%; Hi
JERY OFP J2 5 He 2 B K 30. 24 wg-m K 10. 60%
F123.66 pg-m > K 11. 16%; BRIRK) OFP K 5 o jr
Gk 2.65 pg-m ™ K 0.93% il 2.37 pg-m K
1.12%; KRR OFP K 5 43 0 1. 98 pgem ™
5.0.70% F1 1. 69 pg-m >} 0. 80%; HHLHLAY OFP
Kei e de /v, M 0.19 wg-m ™ K 0.07% A 0.26
pgem K 0.12%. 159 H OVOCs A OFP []34 i H
FIEE 38 0 42.36%, 3408 i K, Hk b 55 F &
(31.79% ) , GEEH W 11 O, 75 44 1 & A SRk Y
OVOCs FIF R H VM ¢, ZZ X Wk 0, 154
DIl NTE

(b) #ifiE H 11.16%

0.12%

. s
A bl
ke
ke
| B
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B4 66. 49% . ot Ja T b AR I i v B2 /INEE B o 1L
BARHE R {H OFP /i 10 Py P AL BRIE T 8¢ 1 F
REIRIE VOCs , £ KR, ML Z T, BA B R

BIAEF, 5 E SO A L HE IR, Be Ak, R B N 3
B EEATHE 2 AR S 5 s (T5 %« H 9 0. 97%,
HE& 5 26,5 W H 0 0.91%, HE4 55 28) fET5 YL H
) OFP A7 11. 83 pg-m >, HH 4. 15% , HEA 55 7, 78
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Table 4 Top ten species contributions to OFP and their contribution rates on polluted days and clean days
5y H Wi H

Yk 251 OFP/pg+-m 3 hi b/ % Yy F el OFP/pg-m 3 i /%
L 0VOCs 50. 23 17. 61 3 0VOCs 30. 50 14.39
[/ % - F R TR 21.96 7.70 2 Il 18. 44 8.70
LN Ik 20.93 7.34 Y 0VOCs 17.02 8.03
P A 0VOCs 20.52 7.19 I 0VOCs 16. 87 7.96
T 0VOCs 17.78 6.23 [i] /X - — P 2 FHER 15.41 7.27
Bk Ik 13.56 4.75 GiES HHIE 10. 49 4.95
S JaIE 11.83 4.15 P Il 10. 14 4.79
LIS R 11.62 4.07 S il 8.53 4.02
2-T'Hd 0VOCs 11.38 3.99 2- T 0VOCs 6.98 3.29
IET % bt )& 8.98 3.15 IET % P 6.55 3.09
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Fig. 5 Results of PSCF analysis

CWT 40474 52 LI 6. VOCs KU ¥ Ji2 (i 1X
5 VOCs W PG (816 40 A FLAT AL, UG EEE
AR DAL AL H AR, T X 0 -
HB XA 2 VOCs AWK, sﬁf‘?Ef 0
Mﬁ?’ﬁﬁuiﬁkfﬁﬁﬂuﬁﬁi <8, YOCS

pad

]
N
~ A
o RN
_WCWT
[ <10
Hl 10-20
Il 20-30
| 30-40
Il 40-50
E SRS S0-60
) 60~70
® ‘iﬂ'?mm
.. s0-90
V" . 90-100
‘Il >100
(e} 0 20 km
(I

-\.-x,_f'r

Rkt ﬁﬁx%ﬂﬁﬁﬁﬂiﬂi’rﬁﬁﬁlﬁ
E6 CWT DR
Fig. 6 Results of CWT analysis

2.5 VOCs K IEf#HT
2.5.1 FHEYRN L

S IGE FNE BB AR R i A e AR L, —# 1Y
FAE (i/n) AT T 8 M 23 B 22 50 HE ORAR e HE T 1)
S T ARYE B BRI R BERY i/n A 0. 56 ~
0. 80, % FIXMHE K, i/n J 1.50 ~3.00,2.20 ~
3. 80 AL ZEHEAY i/n JEEEPSP BERZEAY L
{EL(T/B) A HRR BB h ZEHE R ARAE ). A 4 Sk
BEH) T/B 24 0.20 ~0. 60, JERIREFER T/B 4 0. 60
~1.00, HLENAHEL A T/B 4 1.00 ~2. 00, 7 ff
JHEY T/B > 4. 0012440 2021 4E 6 H W i/n Al

\©™

T/B 41l 7 FirR ,i/n EELEPFE 0. 56 ~0. 80 Z[H],
PIEN 1,95, RAWIIETT VOCs 7] B 2 K I8 F 84
PRIV K IR SR, T/B B{E K 1,32, H AT
IPARTE 1. 00 ~2. 00 Z [H], 4008 T L 23h 4= HE O
VOCs BTHR i 3

ol Sprizd) < 107

* in

! — XIS iR
' B S i
) . : : : wwwmamfm
Uu 2 4 6 8 10 12 14 16 18
p(IE A < 107

.
= B SR R /

h [ .. lll

st = / 4

g g
e

. » - .
A R
0 0.5 1.0 1.5 2.0
P(#) X 107
7 RIEW/IERE (i/n) FIBRE/E(T/B) HE
Fig. 7 Values of isopentane/n-pentane(i/n)
and toluene/benzene ( T/B)

(A < 107
2 .
$ .
:.. ._\‘ \ .
. . l\
\
3
\
%
\
\
A\

2.5.2 PMF il

PMF #ERY R4 AN 8 FrR. 7 1 AYHE AT
SEAAAEF 6 I 5 0 (TR 84.77% ), S+ —
Wi RARVEHE U I 2 AL &, 29105 RARTE VOCs
F9 509% " 25 A3 W I ks a5 AR 415 A Bl 4 A JE 3T
MR H S Bl H e B 1 o RARTE. T 2l e
IECKE, 2-HE ke Rkcke, 2,3-Z“HET ke, =7
The, 3-FIEIkE . IE TR Ak, ke, Obe
FTHI B RCT B Mk DTk 7E 30% DA L, H & A —&
EIH A RO 2-FF RNk | 3-F 3L be &
WSS HLBN 4 B A HE RO SE %) A A I SRR
MRS TAERZIERSE, ke, B ThE, IET
BERNNRE 4 35 T fe e T R 90 42 B A3 b
Fb 21.33% ~39. 12% ) i e Rkt v 4 3kt
T IS AR EE YRR O Bh A Wk T
W ks, H 3 km JEFEINAA 7 AShnim, i



6572 2 S - 44 %
. 06 — 100
S os| [ #BubK . BT 1: RIS g,
5040w gk {0 5
R 140 &
® HES
%

- L I
= 12t T2 Hlah ERAB UL | o)
% 10} £
HOSIM .= , = 160
2 0 ul ol ” e g
’ mgum 20 ™
ﬁ 0{2) nin m L I_Il_l....mmmﬂh.....lﬂl—lﬂ_lj.j_:_.....l%m_._A_.__._m_!_H ]l]r]‘-lm - --.lll.l]-.l - oml ()
.07 100
L o6} . T3 WM | g,
3 05t A . -
= 04} B 160 4
LRI |- - %
& 02/ fely . H H 15 ®
= U-{l]]:‘.m. A emenmmls lllm-ﬂﬁ I_l m-—_'_.l.j_- mlﬂﬂ—-;—'_ll—‘_lmﬂ._al;_._u
40 100
T 35t 4 EREUR R |
= 30} 170 =
X 25} .
= 20t 60 54
& 15t = ja0 E
& 1op . . 20
= n‘é;;;-;- T S T S N T T LR N A e N el P L P
. 30 00
L 2s| BFS: TAAbRE | g
X 200 _ =
# st L '__'.-,- . 60
E 1.0 'H']_ = . . «140 f(
[ ] L 1=
0.5 a " 120
ﬁ oL .I'T]m:-.._T ,::mm- -Hmm_.__!_. !.-Hmm_._m__._mmm:_-:—..:_—-:_mm-:_o
L 10 — — 100
= 08f BFo: bR |
X =
5 06f ol = 60 %
& 04 . 40 &
550_2:‘ H =" . . . I.H:I w{20 &
= ol | amw g [[m  nnZnw T . ws [l ACRININ i

123 4 5 67 8 91011121314151617181920212223242526272829303132 331415%1?181940“4243

1. lk;n 2 mﬁf‘z BT 4 ETH S
12! Fﬁ}x’a, 13. J2-2-TH, 14, R T, 15. 20k, 16. %
Pl -12, 23. @ Be, 24. FUFIE-11, 25. Rl E-13, 26.

EJJ«J:* 6. f}kk* z,z.r‘fjﬁ%ﬂm 8. 2-HIRE ke, 9. 3-FHILLE, 10. IECU ke, 11. 20,
17 le:: 18. 22K, 19. [al/%f- " H 2K, 20. 4B- —HZE, 21. 1,2,4-=
AP, 27, =S W, 28, IOk, 29. 1,2-=4 k%, 30. 1,2-"S N,

ZHISR 2290

31. LM%, 32 IETE, 33. RAGIEE, 34. AT, 35. TR, 36. FILHUT Mk, 37. FILPNMGREE, 38. KWL, 39. ZMR LTS, 40. 2-THA, 41. T/

%, 42. AHEE, 43, HifkR

E8 2021 F 6 AWM VOCs kiR 5 iEE
Fig. 8 Source profiles of VOCs in Liaocheng in June 2021

¥ 2 AL E RSO AL, K 3 Hh4R-—H
b S 5170/ Bt L SNV | IS Sl - 1
82.64% . 79.90% . 63.05% 1 47.51% , K Z Y =H
G IREES I LR S s A 1 121 VO s B 5 e
SRV FAT AR 56 2 BRI R 3 kv Rl il
TR 74 h BE(80.75% ) . T (41.52% ) |
LR TR (16.63% ) . A E1-12(13.46% ) | N4
BE(12.16% ) . RIS (11.83% ) LA S IE T B
(11.42% ) ETTHRFBIL =, S . NGB AE RS )
FEA R0, L T 0 I A R A TR A R
e ,m&magr_gmmwm@ﬁz?m ] B
S FAEXTRUE il AR e R 4 A ek
TR, B 5 AR Z AT A
e . G0 e AR = G e 5 il A R R T 28 ey ¢
1, FEA AT Mk Y 20 RN TN W 2 B 2 B i Rk R

fn G BRI L e S AR A Tl IR A
mﬁm%“" SR EE T Tl 2 R T 5 R
ToAbHEBCE. 6 1K+ 4 38 OVOCs (&t
5EEARPRERNF6 OEREL L, IETE. &

IR, L8 LM LA SN s Oy SR ) AR 5 T
A S HE W) R A AT R 58 3o 2 TR

4% OVOCs™ BT 6 AIREEIE.

2021 4F 6 HII T 6 25 VOCs HERLIEXT VOCs
TR AN 9 FroR. - HERCIEXT VOCs 1 57 ik %
KNG Hg . Tl HER IR (30.57% ) > HLsh 4 RS
R SRR (19.44% ) > REEIR (17.23% ) > 28
KA K R A TR (13.69% ) > % 5 4 TR
(12.75% ) > KIRVE(6.32% ). NEGEBINE T 0, 75
YR WL, W R Rk Tk HERCR . HLsh 4 RS
SOl SR IR .



12 3

A7 A WRTTR X L VOCs 15 YL Rl SOk U5 bt

6573

AR R HLEh IR
(12.75%) il I A L
& (19.44%)
-
R IR
(6.32%)
Tk HE R
(30.57%)
by o
(17.23%)
AT T A
(13.69%)

B9 KHEEIT VOCs HEM B TTRk R

Fig. 9 Contribution rates of various sources to VOCs emissions
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