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Characteristics and Source Apportlonment of VOCs Imtlal' Mixing Ratlo m" BélJlng
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Abstract {To clarify- 'fhe c}mraqterlstlcs and source apportlonmem' of ( Pnitial mixing ratio in Beijing in sllm;ner J:onlmuo}s mo‘mtormg of VOCs was conducted in thngE' o
urhan aree: from May"io"' ngét 2022, and the mltlal.ﬂﬂxmg?ﬁflb was cﬂcul'pfedjsmg the photochemical ratig! ‘method.’ The resulls showed that: @ during the sludy petiod m’lﬁ%

@(TVOCs) in the Bel]lng u,rban area were (30.0 £ I1. )“X 10’ +in which the proportion of VOCs and a}kanesf(imdmlng oxv’geh reached 34. 2% and 33. 2% respectivelf. The
specws W 1th high Wblume fractions were low carbon substdncas sum'h as dOdO{lE, ethane, acetaldehyde, and pro]j‘ane @ The initial TVOCs mixing ratio in Beijing showedl"'dl slightly
-lmlmuddl trend reaching{th# peak at 11: 00 and shghtly deoredsmg in fhe dflernodn O Isoprene, dcetaldehyde n-butanal, and eLhylene were the major contributors to the

Aitajor contributors to the generation of sewndm organic aerosols. (D Based on the initial

ueneﬁuon dlr 0,, \\he.peds toluenq',.'lsﬂplene m- pdldxvlene, and eth}jhenzene wc'le
mixing ratio ﬁ)ﬁPMP aml\ blS it was found that aging backgfeund and secondary? tirces (30%) contributed the most to VOCs in Beijing, and motor vehicle sources (25%) were the
main prlmm human sources. In addition, solvent and fuel volatile sources contributed 16%, combustion sources contributed 11%, industrial process sources contributed 9%, and
natural sources contributed 9%. () The anthropogenic sources of Beijing were mainly from the eastern and southern regions , whereas the natural sources were from the western and
northwestern regions. This research showed that vehicle emissions should be further reduced, and regional joint prevention and control to reduce VOCs in the whole region is an
effective means to control VOCs in Beijing.

Key words: volatile organic compounds (VOCs) ; Beijing; initial mixing ratio; source apportionment; concentration-weighted trajectory(CWT)
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B M AR AR AR ST A Ol R 2 SOA R IR W),
Grosjean 5B 58 v 1 A 45 A OC FAC R 48K, 1%
5T R B 0 S5 R 5 1 R, S N R R R
FACH94 2%.
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u, = /(EF xx,)" +(05x MDL)"  (x,2MDL) (8)

5
. =— X MDL
i~ g

SR, A 22 400 BIVRE i P VOCs Bl iy i Bt
P2 5 0 R RS HHG T L% 5 MDLRG th
bR, 107,

HE T B M *ax‘ﬂ%m ﬁrﬂ,ﬂi
H ARG Mﬁ%ﬂﬁ VOCs )7 23 13 H Tvocw_
ApMFffiﬁquga»'ﬁw it i L £
7 20&( @%ml%é&ﬁé ﬁtﬁf%%ﬁﬁﬁﬁgﬂ‘
{E=5 ~ 3ZIEU H%H%Tuﬁiﬁqtﬂﬁ’ﬁé o Bk

(x,<MDL) (9)

'fzﬁl_ﬁ(bootstrap runa)%ﬂﬁim/\ﬁ'zﬁfﬁ‘ﬁﬂéﬂﬁﬂ )
0. G WPl 74 e i b A1 s pips?

¥ (b(.).(.n‘t'strapped factors) 5 B 0 5 R DT C 238 38 2o
96% 5 42 W iR W 45 S AT R I A R s 1

®2 HEANPMFEEM VOCs YT
Table 2 VOCs species in a PMF model

e VOCsHIFh |45 VOCs#IFh |95 VOCsHRh
1 e 9 ke 17 W2 5L
2 2N 10 S 18 ES
3 b 11 A 19 E Bk
4 N W 12 2-WEERgE | 20 LB
5 5Tk 13 3-Fsmke | 21 V% S
6 1ET % 14 WPILRUT R 22 El/RF-THIE
7 R 15 1E 23 A- R
8 5k 16 5T

1.7 J5 VR Bk A R Bl A
ﬂaTﬁ’q’:i&f SR S SRR T ) R R R AR
A BB A% B H 254 B (HYSPLIT) A58 7 i
ﬁT AT 1) B0 A48, DAt 1 7 100 m oAy A
FIH NOAA S EEAR T3 T F 72 93 (a1 451 #E 24 h <A
J LI, FEAT BN 0 2 944 2% .

BEF J5 1) U 445 SR UG fC 27 (A 500 i A L T L
PEAT e BEAL T B A0 AT . B S A0 CWT RIAS , R 4%
YR 0.4° x 0.4, 31 2 550 4 WK, LD
B2 944 45, it 70 656 A AN, A OE A A R
mr.

CWT, = =t (10)

1.00, n; > 3n,,,

0.70, 1.5n,, <n; <3n,,
W= (11)
' 10.42, n, <n;<L1.5n,,
0.17, n; < n,,.
WCWT; = W, x CWT,; (12)

P CWT, R (1) B B P-4 AR B4 1075,
U 85 G i) I 075 3 1R LA
10752, o FUE 12O (i) 0 B2 ATt
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U1 (i, ) B R BT 2. WOWT, jaP&H‘%Lz D
mm;@zmwgﬂz \ 4

2 %5111@ U f
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Ko i TN 34.7%, 15 AR KB 5 BE 12, 6%, K 2 5 1t
6.3%, LW I 4. 3%, 75 B L 4. 2%, Z N L
1. 19%. SEMR B B s Y Fh 2 2L TN . Lhe
T N 8 25 A B VOCs g 35 . R b T BE A0 7
2014 ~ 2015 4E 26 JL U X Y AIFFE 45 58, TVOC F F3E
30% , B & S VOCs LAAMN S 415 3596 B B R AK, e BT
AR AU 3 T 7 M 25 A VA K L 5 G Al AME A 2 VOCs
G T B 45 AR T RO, — R IR R L AL [ B
N VE B A VOCs IR R B A T, i L L 20% /2
i ETE3 36. 8%, F W] M FT AL 5T X &2 3] VOCs Ik
Ak R XS AR S R K
IFi] 1 3 5t Ak 24 B 23T 5 A 0 16 @ (TVOCs )
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e W U NP 0 R o SNl vl 2 e
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Table 3 Mixing ratio and photochemical loss of major species

2 ) i etk ke

YyFh B4 x 107 i /% Pyl B4 x 107 i /% YFh P #E/%
P T 5.0 16.9 Al 5.0 16.8 M -2 A 92.3
ke 3.2 10.8 N 3.2 10.8 23 -2- 1M 88.6
LT 2.3 7.6 L 2.3 7.6 A -2-TH 88.5
W 2.1 7.1 RS 2.2 7.2 13- T 2 84.5
ET % 1.3 4.5 iET ke 1.4 4.6 i -2- T H 82.4
AW 12 40 W 12 4.0 135S __,-:_’__"75,9
ZH 12 40 A 12 4.0 UY 7.1

z 4 11 3.6 zP 1.2 et 40 KLH , 7_2.2
FIgE 0.8 2.8 Lo -t oo )\ o /S /5‘1"7 )
ETE 08 28 St b o9 f L oW\t [ & 45 _:,fl
ST H 08 »'2.6 ”E"lgf@% - 0.8 ."'I ] f, 2‘.'8 L L g | ""';_js:g
LG ; :-':0.7 Sy 0.8 IJ‘,::;:.’ ot 27 j;?'l,2,3iﬂ371t~ . 4.0 -
TEH | ;; ] gos : 01 S| 2 % 124=WK L o-': ;;;
T = o4 EIEch-L'*. 05 /4 J 16 7 % s B2y
mAEL L 04 T ﬁ,-':" osf g#! § 1% (DR SHE S 24
ﬁ@% o & 04 ,Hlnﬁ'::" o4’ gt @ 14 | EntomE 18.6

Ju:f[ an | ’ﬁfrﬂ B Ll 0.4 14 TEL-— 15.3
Eﬁgz},kﬁ%@ﬂu ; 0.4 1.*'3"’ 0.4 1.4 o -y 15.2
LN ‘__,-' 03 1.1 E'J;LZJW;L@H 0.4 1.3 BR- K 14.6
M 03 1.0 Ll 03 1.1 A-2 3 14.5
1,2- 28 Lot 0.3 1.0 2N 0.3 1.1 Xf - B H R 14.4
S 0.3 0.9 S 0.3 1.0 1E 5 b 13.8
R 0.2 0.7 1,2- 25 4% 0.3 0.9 O 3F L e 11.7
PP LT e ik 0.2 0.7 RA-2-T M 0.3 0.9 3-1P 3 P b 1.2
ST 0.2 0.7 FH BT e i 0.2 0.7 T h 11.2
A 0.2 0.6 5T IR 0.2 0.7 v 1.1

[i] /3% - — P 0.2 0.5 [i] /3% - FR 0.2 0.7 2-FP i P 11.0
EC kB 0.2 0.5 A 0.2 0.6 E2E b 9.9
By 0.1 0.5 iE 0.2 0.6 P 3R T3 b 9.2
HoAb Yy b <0.1 <0.5 HoAlyFh <0.1 <0.5 HoAl gy <9.0
PR 9.7 34.7 ot J2 9.9 33.2 BEfR 2.7
Jii & 1.7 6.3 I fa 3.4 11.3 I 48.6
LR 1.2 43 VY 1.2 4.0 R 1.3

I HRE 1.2 4.2 IR 1.3 4.5 FEIR 14.2
AV 3.5 12.6 B A 3.5 11.7 EEwe —
TEVOC 10.3 36.8 FTEVOC 10.3 34.2 FHEVOC —
LNk 0.3 1.1 Lk 0.3 1.1 LNk —
TVOC 27.9 100.0 TVOC 30.0 100.0 TVOC 7.1
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Table 4  OFP contribution rates from major VOCs species

OFP

Pyl fgem TEHRAL/ % Bt TR A%
S 30.5 14.5 14.5
T 29.0 13.8 28.4
TR 15.6 7.4 35.8
L 13.4 6.4 422
FH e 2 9 L T 11.7 5.6 47.8
R-2-T W 10.6 5.1 52.8
P 7.3 3.5 56.3
R 7.3 3.5 59.8
i) /%o - 7.2 3.4 63.2
LB 7.0 33 66.6
I Ja 80.0 38.1 38.1
FHEVOCs 79.1 37.7 75.8
i 27.8 13.3 89.1
s 20.5 9.8 98.9
AR 1.3 0.6 99.5
AR 1.1 0.5 100.0
2N 0.0 0.0 100.0
TVOC 209.8 100 100
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Table 5 SOA, contribution rates from major VOCs species
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Fig. 4  Contribution of VOCs species in each source
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