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Abstract Non-methane hydrocarbons (NMHCs) are important precursors of ozone and other
secondary pollutants. Ambient NMHCs samples were collected at two urban sites (W and S) during
summer of 2017 in Changsha. The results showed that average volume concentrations of NMHCs
were (8.67+3.62)x107° and (12.30+6.01)x107° at Site W and Site S, respectively. Alkanes were the
most abundant components with contributions of 64.7% (W) and 60.5% (S), followed by aromatics
with percentages of 21.6% (W) and 24.4% (S), respectively. The diurnal variations of NMHCs
concentrations, compositions and diagnostic ratios illustrated that NMHCs concentrations were
higher in the forenoon than those in the afternoon at Site W, which were mainly influenced by
vehicle emissions; while, concentrations at Site S were higher in morning and evening but lower in
noon, which were probably influenced by strong photochemical reactivity in noon and enhanced
vehicle emissions in morning. Aromatics were the most important reactive species and contributed
53.9% —56.0% to ozone formation potentials, while isoprene and alkenes were also contributed
largely to propylene-equivalent concentrations (>40%). The main sources of NMHCs in summer air
of Changsha were gasoline vehicle exhaust (25.0%), industrial process and solvent use (20.2%),
biomass burning and natural gas usage (19.8%), gasoline evaporation (17.2%), diesel vehicle exhaust
(12.3%), and plant emission (5.5%). Spatial difference showed that the largest source at Site W was
gasoline vehicle exhaust (30.2%), followed by biomass burning and natural gas usage (22.6%), while
NMHC:s at Site S were mainly influenced by industrial process and solvent use (23.9%) and gasoline
vehicle exhaust (20.2%).

Keywords  non-methane hydrocarbons, pollution characteristics, source apportionments,

photochemical reactivity, Changsha City.

AE H bk = 4L & %) (non-methane hydrocarbons, NMHCs) &% & 1478 HLY) b & B 1) — 281k &9, H
ERAH B BMUABURELE 102 £ 107 02, JE RS Ao B 8 T Z R M a2
NMHCs 2 7 b 1] 5L 58055 0005 Yoy 1) E AT, 52 M 0 i i DX ks Aot P AR B9, I APk,
Bifi 5 % [ 4k 2 e L R, T M T S SEUTS G [m) A H 25 58 Y, 2013—2019 4F 4[] 74 S FE SR T R4
FIEMAE LT T 28.8%, fin BTG Y S B b TR S A A O BT R Y, NMHCs 2 %
Z | WA S RIRE 2, WA LA R e e . Tk AR 7= | 0 & 58 AN IRHERL, WS 55 H 2R
PSR, PR, F R NMHCs 15 YL RRAE SR IR 43 AT XA 00t il B A8 S5 kG e b 2.

RPN AR 55 W, 28 B AR T 1994 4EEE ST T ORI A 0F M W I I (PAMS) , Wil 43 47 5 4
K HETARY) (NMHCs A 550 5975 YL e SOk IR B Ry, 38 E 2=t JF g T —28 NMHCs Wil ifFss, &
FLAE P T EE IO K A ORIER = A SR T R AR HLIX, 1 AE PSS kb X AT B AH S Y I8
/P02 K YDA S b X B A ST 22—, 2021 55 YR RS R BLUEB AR R HE 45.7%, FEH)
B B 2R BTG Y B AT R AR, AT I HGE T K VD T R AR NMHCs 15 B4 02224, {H OG- [A] IX 3k
(3 23) H B AR RRAE S e DA AT B AR DG RIF IR B ik =

AR FEAER VDI T 2 MR SIS, R T B A A I R P85 25 SR a0 0 17 57 F
NMHCs fb& P vk BEZE i . H ZRARARRAE, U T OCHE G R4 4, IE R H PMF AR AT T 2 1 ok U5 Al
B, DB VD TORS MERE i) NMHCs HEjl . olo 23 SO0 i $E B i A i Bk ik s

1 #MRLE5 7 (Materials and methods)

1.1 FESCREE

Ry B G b S WA Y3 X NMHCs F#-10F, AR AE K VD T X VS R P8 T 2 A SRR (IR 1), SR
JELRAE BT 2 DSk [25]. AT B, SRR AN W(28.22 °N, 112.95 °E) v T 7 X 8 A [E BF 2 e )M
HBR AL A0 53 B K Vo 7= B P s v O B I A BERE T, BE M AT 15 m, R0 AR T 35 18 24 100 m, J&
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P FE R R RIX BRI X . SRR S S(28.13 °N, 113.02 °E) A7 T/ 46 X [+ V0 3R 85 A 4 Rl 4% AR
EE HE AR R TH, FE T 30 m, LN BE S T 5T 24 450 m, A Bl 28R HE ROV AR RIEAX. 24
SRAE IO T kT BRI T R IX, J8 20 8 4 N 101 8 B AR, A B A SR b HE ORI 1 s AT A
T ] s 3 A B B R AE 4 km DAY, BRI X 38R AR B e A A0 TS Y E, BT — 2 B R .

N

SRAE 5 Sampling site
A ERFREEER

Air quality monitoring site | SR e
B 1 K¥PT 24 NMHCs REE s 07 B R i
Fig.1 Location map of the two NMHCs sampling sites in Changsha City

fefi FH PN 2 1t 2 M AL AR BEAG 3 L IR IDEE AN 1 /NE BRI AR SR AR RS AE 2 A SR FE S R A AT KRR
NMHCs F fily R4 . SRAERT XS 75 I HEVEA T 22 U8 VAN 2 LRSS i DR TET5 U, I X B0 SRR AR A 7 I A
e, VR AR M b i 1 S R IEA TR AR, AR E L RAE 6 d(20174F 8 H 24 HZE 29 H). A
5% NMHCs H 28 4HAE, 5 K43 511 F 7:00—8:00, 10:00—11:00, 13:00—14:00 F1 16:00—17:00 KHE/)
B (AR i, R 48 S RAHEM.

AW R U KK ZE =0 F, FF6 KU E = MARASRE. 381X L6 T R R A S 7E
Xl s Ao A T ] oty S i ) SRR RN S SR B R . SR A WORIRAE S T X 1 AR A3
124 30.9 °C 1 30.7 °C, S35 TE 5514 99.9 kPa Fl 99.4 kPa, P-4 AH X BE 43 %1 4 59% F1 58%, F-3
R 730 A 2.6 mes™ AT 2.6 mes™, EF KU E A PEAL R BIASRFE ST XA R S E R A B E
(P>0.05). PM, 5 FILEL S0/ NI i B SRAFE 50 W DX 13 TSR AE A S X (3R 1).

R RAEIIE] X P 2 R AR A

Table 1 Air quality and meteorological data in sampling areas during sampling period

ZH KA W X I SRAE RS IX
Parameter Site W area Site S area
SR/eC 30.9+26 30.7+2.5
S JE/kPa 99.9+0.3 99.4+0.3
AHXF R/ % 59+ 10 58+9
N/ (ms™) 26+08 2.6+0.9
NG| [iiE] (B4
PM, o/ MR/ (pg-m™) 25413 20+7
SN/ (pgrm™) 87 +39 85 +38

1.2 FEE BT

FF Hiive 45 (Entech 7200, Entech Instruments Inc., USA) - S AH (4 3%/J5 1% (7890 GC-FID/5977 MSD,
Agilent Technologies, USA) I F 28 Gt 43 T UMK 5 1 (19 57 Ff NMHCs FH Al VOCs 4153 ELAR 5317240
BRI S A 0T 2 DSk [26]. @710 5 22, A b BB Y8 el s SR AE T R 2 £ -160 °C 1 — R B
SRJG R A OB H AR e % B 5 A Tenax-TA W B 1) 9 B, 2828 1 P 9002 BIF 25 B e it v i) K
5 ZSEARBRFIK ; B VOCs B A8 31170 °C (19 =22 BiF, Bl 5 BER 3@ Bt i A GC-FID/MSD #
4. 1£ GC ', Hirfb &Y E 4 DB-1 414+ (60 mx0.32 mmx1.0 um, Agilent Technologies, USA ) i#f
17578, SR IG 4 P % 43 il 22 i PLOT-Q 4% (30 mx0.32 mm»20.0 um, Agilent Technologies, USA) i# A
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FID A 1 #% 1 6 4045 25 #£ (0.65 mx0.10 mm LD.) #E A MSD # &% . S AH G5 2 4G 1R R 10 °C, -
3 min, ZRJ5 LA 5 °C-min' (3R THE ZE 120 °C, /5 FELL 10 °C-min™' YR THE 2 250 °C, #4415 7 min.
JOT T A B AR, T R R, AR 70 eV,

FIHH Bk B2 # B2{X (Entech 4700, Entech Instruments Inc., USA ) BHRFR M B B 1x107° i) PAMS FrS,
(57 Fft NMHCs) it il i 0.5x107, 1x107°, 2x107, 5x107°, 10x107° A - ZhrAE. {f S5 8E 5 RRE ) 20 B
T5 R 5 AFRAE R — TG s AT 8T, S TAEMZR, BAR b &P AHC RELE 0.995 L E. 784)
MrRE S 2Z 80, JedEA 728 FLAHT, SRR MT RGETCT5 s AR 1107 ARAEUEA T 3R SR o, an SR i T4
i 42 £10%, W) 7 75 3T 4 7 br v il 22 R 07 B s (8] FURAAE B8 XF NMHCs 4153 5 1, SMn ik 2 it
NMHCs 16 & 9153 B e BE7E 10% LA, 46 H BRAE 0.01x10°—0.08x 107 Z [H] 7.
1.3 SetbeE ROt

KA NMHCs J b 36 P2 38 5 — A ML 8 i S A = el S AR v 32, vl DLl AR
#(OFP) . 2530 N1k BE (PEC) 848 R340 FE AT .
OFP; = [NMHC]; x MIR,; (D
PEC; = [NMHC], X Koy, /Ko () 2)

o, [NMHC]; 2 SEBR R NMHC W51 i O BREE R 2 5 MIR, by 2% 46 6 0 1) de Ot SO s 3 e, H0(EL
K AT 3CHk [281; Kou(n M Kow iz 73 310 NMHC ¥ 5 i AT M5 5 K< OH [ Hh 2% A9 S I 8 R 8K,
102 em?-s™, BB R B T 3CHk [29].
1.4 TEACH M H 534t (PMF)

TEAE 5 4 R 743 B 12 (Positive Matrix Factorization; PMF ) & —Fh 12 i F T NMHCs 50 U5 i 4 11
ZARBLRY Ty 3520, PMF 0] LU S0 37 0000 55 408 2066 B X 4 i ok i G U5 TR RE G RIS G 5 R 43 i 4R
W F, K 5% 225/ EPO)

P
xij:Zgikﬁcj+eij (3
k=1

Ao, xRS TP AC B R BE s gu AR kAN TERIRE @ TTRR R £ AR kAR IS A Y ) 1Y
efil; e Bk 22
PMF 3 it f5e/Mb F A R K Q A s R BTk A A 7031 -

Q ZZ[ Zklglsfkj] (4)

A, wy eGP EY) j BAHE L.
ABIESE A 5E B RO 3E JT & 9 PMF5.0 JH T 358 25 U NMHCs R I AT . =25 R mE 5T ), sk

SRAHE R 4 mp S B AP TR HE BR A% el 172 4G BRACER, AW e B 576 A i FRAT
s T BE e TSt PR B Bt , AN 2 B DA (0. 1k B2 ) >+A: 1 B,

2 25 54718 (Results and discussion)

2.1 NMHCs 3¢ 5 4 i,

KA 9 18] 4 V0 1T R0 NMHCs 4 Bk BE AR b an 18] 2 BT 7R . SR FE A5 WU ¥k J3E 7F 3.84x107°—
20.42x 107 5 B N 28 Ak, SRAE S WL Mk B 7E 3.86x107°—25.26x107° 1 Bl N 284k 408 2 Frzn, SRAFE
Wk B K IAE 8 A 25 H 10:00—11:00, B 8 A 29 H AN HAlRAE H 3IRE 5 b e RE du 34 1 B 7E
10:00—11:00, 3X 7] 685 A Ay U5 HE S P3G I, ' Ab 27 BN 45 22 B 3R 18 1 AR X 3008 A ¢ e fiRifk
FEMBLAE 8 H 27 H 16:00—17:00, H iz H] BEH A CRAE H I (B 8 H 29 H 4N NMHCs ¥ B2 A (1%, iX
A e 5 IR HEOE Zh AR, A SR A OC. SR AL S I () NMHCs ¥ B e RfE HH BAE 8 J1 28 H
7:00—8:00, HARAE H WIH ISR, X T B A2 5 R 2 ] — R g (8 ) 28 H ) ML 3l 4 Hl ik b 25 4
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I, SO A2 s vy A R A8 55 A5 DR 2R 5 ) e (IR BAE 8 H 25 H 13:00—14:00, Al B 5 K061k
SF SN BERA . T B H G I 35 1E] KK NMHCs #8 J3E 3k shase K, 1% n] g 5 - 2 95 YL IR HEL . R
RGN EA KA K ZR BRI RAE H I NMHCs ¥ 5 H 28 (b FL AR — 2, 22 0000 25 S 475 2
A —E MR
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Fig.2 Variations of NMHCs concentrations and compositions in summer of Changsha during sampling periods

2017 4E B Z K Ub T SRR 5 W HUERAE S S B9 NMHCs - 434 3 73 51 0 (8.67+3.62) x107° F1(12.03+
6.01)x107°, HirhRAE S S B M S W S AY 1.4 4%, 8 3 SR 7 W5/l 5 25 NMHCs 14 4 il vk
TRt SR R B e AR AW, 4300 R 11231070 (W) AT 1.19x10°7°(S) 5 Hivk J& 57 1 be , ¥ B 40 il A
0.97x107°(W) 1 0.99x107°(S) . A>3l i v B XT bb &k BICRAE A S KB4 B4 & W vk BE 2R TRk A
RLWOURIVR B2, T IE T8 B T8 o R B D SR A A WK TR AL S 3) . R4 R
SRR | URHE A R R Y AT R KR NMHCs ¥R 25 5020 36 1 X B A SRR S5 T 7 X I < 4
SR F AR E(P>0.05), [FIRFRAE S W R BN T RFE LS &1 EE, 1 5 B2 IR K< NMHCs ¥ B — i
R, PR I SRR AR B R UG A5 T BB AN 2 1 R A SR A S NMHCs W i 25 57 119 2 22 PR R A
S ) NMHCs K 3= 2404~ 40k B 4 v vl e 5 IR HE R BE 3 . 5T Y Ui R B s 45 R R AT G

WA B & (K 2), KU KA NMHCs H ek 1 v BE S e, - 290K 2 430 F 5.61x107°(W) ATl
7.43x107°(S); HR 2 FF IR, - Xu BE 4351 Ky 1.88x107°( W) Fl 3.00x107°(S). Bl FIFF & 4243 I BTk 1
KHE W ) NMHCs ¥ BE 19 64.7% F1 21.6%, LA KCRFE &S B9 NMHCs ¥R B 19 60.5% 1 24.4%. T s
Fo L R L R R SRR B KO NMHCs 19 53 BRI A XTHRAIG, 7E 0.7%—12.7% i El .

55K VDT H A O A 50T L 2 B, A SN ) KA NMHCs #& BE (10.49x107°) KT 2007 4F X1
S5 (18.32x107) 24 J2 2017—2018 4E WL &5 R (43.31x107°) 23, 3 ] 6 55 SR Af 2 J2 FIRAE T 15 S5 0 22
ST O AHIF ST R A AR B BT AT O A e v, T R B R v — B NMHCs R B2 (IR P ARG RAE AR Th
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EE 7, B 7K, NMHCs ¥ B — i 04, T H B BF 90 SRR iR A 45 Hofh ik o s i =5 . 59— 7 | nf
fit 575 Ye PR HERL A 2 Ak 56, FRPLAE NMHCs 2H % | 25 5 ANBF ST B R vk B2 55 2007 4F- 3% 18 i J& 4H 24
(r9°h 6.52x107° F1 6.56x107°) , {H 55 5 kv BE AN 57 (2.44%107°)fU A 2007 4FEHREE (9.06%107°) A 26.9%.
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Fig.3 Concentrations of major NMHCs species during summer in Changsha
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Fig.4 Diurnal variation of concentration and composition of NMHCs in summer air of Changsha
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Gy HT R BRI RAE s B AR AR AR 25 50 RAE AL W AYEL NMHCs ¥ FE7E 10:00—11:00 5 5,
% =5 T 7:00—8:00 I, 13:00—14:00 F1 16:00—17:00 He & HAK (K] 4a) 5 17 RAE 5 S f9.4 NMHCs
W R U B HRE, EITE R | 7:00—8:00 MR B2, 2 )5 v B W T W, 7R F 13:00—14:00 i
JFE T AR, K5 BT 2T 2F 16:00—17:00 Y B2 = (] 4b) . AN R0 G W ik B2 S 2 i H A2 fb Ay
JRANTA]: SRAE AW e 15 5 8 AR VR B AR R 1 43 Lt 5 5k NMHCs AR RV B H AR (R RRAEAH AL, (R
I o TR A T B U AE B L 7:00—8:00 Sy s SRAE AR S IIBERE ke . PR RIDT Bl v BE %) H A8 fb s
TEF B U FEHAE, 5% 0 A5 A NMHCs ¥ 5 H 28 (bR AE AR AL, {5 55 B R R B E 40 He 2 7 47
10:00—11:00 f% /&, 765 1 7:00—8:00 AL, LAk, WA & 5 00 0 (A B vk B AR B 43 HL 24 S
“f8] U 4H54E, BIZEH AR 13:00—14:00 515, 10:00—11:00 1 16:00—17:00 Y2, F. | 7:00—8:00 FAIK.

NMHCs ¥ & KX 20 5 H AR FbRRAF 22 53 0T R 32 HECIR R B | e fbi O ARG 5 S5 R LRl 52
Mot ] - H R 5 20K FAE R T R AE R A6 2550 JE 5O A2 2 AL T, 2 AR/ N 136 B
Tk RN 5 R R , STk 2 2 A B ) AR oL ARG XL frg ] /X6 - — 2R/ 228 H AR B AN B 4 . SR
FE &S M a]/&F - 28/ R Wl H AR g K b 7:00—8:00 AR 4 16:00—17:00 KT 2, 54
B AR, W RSO0 2= 00 s 55, S5 HERGIR R B 5000, 52 4030 15 Gl HE O e 45K 1 Hh 4
13:00—14:00 AR AR (1.4), FRIARSOCAL=TE SR, S 1H #8181 - NMHCs iR BE JefIC. 1R
JW R - B 2R/ 2 2R M H AR At R AR 13:00—14:00 F2 4K, 16:00—17:00 Al 7:00—8:00 45
1R, W BH R AR Ak 2 06 Bl X SR AR A WOk AR AR A R L EOR AR S WO BB AR RN, Y A
1.6—1.9 Z [a], —J7 10 °] AE S P A SR o5 W I 285 b i A X 40 30T, 32 0k 2 IR 17 52 M ARV 48 55, o — T
(GNPt R i R e e W3 e A A = G W ULV 3 ) e = o A G e e

2R 5 2R 14 BU A AT TR SN (] A I -1, HL mh AR /A 40 T ok o R e vy PR R (B — /N T
1, HLBH ZEHER ) H 28 /28 FUAEAE 1.4—1.8 2245, i Tl 79 S5 HE B4 H 28 /2 FUAE — R T 2. AR P58 0
A R R LA B TR 3 B s . SRR S WL | 7:00—8:00 1 E4F 10:00—11:00 £ B 25 /28 FUAE 2 5 K
1.7 A1 1.5, AL F UL G HEBUCRAAE LU AB TS FE PN, 16 B SRAE 550 WA 3 A4 Bsf (1) B 32 22 A2 ML B0 4 HE il e i)
FEALFORAE W PEN A BE = W e g LI B G052 4%, w003 T 32 T R P R T S AR L R A
IR E] A R K B S 36 4, ILsh A HERL ) NMHCs R FE R RE 25 W Y NMHCs 763X P~ ]
B R A Ete . AN, SRR W HAF 13:00—14:00 A9 FF A2 HUAE (2.7) R T 2, BZA [ Be 3z Tl
b TR FNVA R R S HE R M8 TR 2F 16:00—17:00 F4 FY 2R /28 LA 230 1, 3= W13 ) ) B 32 WL 3h 4
HE RN/ ) AR e A R B U5 M R X TR A S, 2R 2R LU B 7E 13:00—14:00 J5e e (4.8), 3X
5 R RN B AR AR S, U BH e A7 B B ELAT 55 v R /R LB T G DR HE R SR 3 o, Hean T
b A TR RS T AR BE AR, W A R A2 RS R K, A 13:00—14:00 i = A R T HIHE &,
A e R AR A S H AR 2R 2K U AE T i A SRR RAE A S B 7:00—8:00 A1, HoAth hsf i) BE A HY 4/
RIE BB KR (>2), TR AE B S F R R 2 A7 A2 Tl ok 2 R i 0 45 R VR R e AR
7:00—8:00 1Y L/ LUAE B, 7T B8 32 B2 AR IR HE O e, He L i e AL 50 4 HE ke 2 )

KA M FEE R A A HEL, 32 5 A B i A K™, 13:00—14:00 I8 iz i HOG R B
SR, AR T AR IR T, DT B 13:00—14:00 LI fi4 S5 15— 1k B R T 4 L 2 B
2.3 NMHCs ek 2476 4 #r

H T VOCs 45 1R 1 Ak 24 45 40 Ak 25 M B 4 R AR ], HOB Ak 24 e vk 25 S k. /1 S X T R vl
B ZE WA R 05 5 A A i B (OFP) M1 AE RN 45 Wk i (PEC) Y ¥k B S 2l A8 A . SRAE A W I L
OFP “F-¥IME N 42.42x107°, Forh 35 & J2 X%t OFP By Bk i K, 4 53.9%; & PEC Ry 3.51x107°, Horf 5 8 —
I F1 55 7 % PEC B9 5T R4S K, 4391 M 28.8% Fil 28.5%. SR KE i S 9 B OFP Fl 5 PEC ~F- X {8 43 51~
70.72x107° F1 5.51x107°, 748 35 K FRAEE S W IME. SRAES S 19 OFP EE TiHkck A T &%, HikE
i Js T PEC EZBTRAR A TR e, e I37 &1 5 H IR MG IR AT 5THk T 1% 45 OFP 1Y 80.0% Al
PEC 1] 68.8%. 5 NMHCs ¥ & 2H B0t bb & B, Y FE o e e R ke k2 (>60%) % OFP #l PEC Y 5T B A
20% ZoAT s TN IR BE DTHRE /N B S ke L R RN S M (51 1<40% ) I BTHR T OFP 1 PEC B4 80%.
R, 75 I | AR I M R R VD T 2 2 RSOk 2% S, 9 DGR T 4 VOCs 41 45
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Fig.5 Compositions of ozone formation potentials and propylene-equivalent concentrations in summer air of Changsha
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HHX PEC BTk K. OFP A AL L, SRAE S W 5 Tl G SR 7E 7:00—8:00 Xt & OFP BTk & K, 73]
H58.7% Fil 19.3%, 1 5 % M WA 13:00—14:00 X & OFP STk K, i5 %] T 20.6%( & 5a). PEC 2 A
b, RERAS W RS TR TE 13:00—14:00 BTk T 50% LA B AL PEC, HE 10:00—11:00 A1 16:00—
17:00, 535 BTHR T 29.9% il 24.7% 1) &2 PEC, 51 ik 5 I B 1 BLAE 7:00—8:00, {LH 9.1%; J5 ke . I
J | ek AR B PEC MY STHRAR A 5 = I @ AR i, BIVEE 7:00—8:00 T ik L 51 5 55, T E 13:00—14:00
DTk A (& Sc) . SRAE S S 198 OFP FLEL PEC {H H AR AL RRAEAH L (1] 5b 1 5d), & OFP F1 & PEC {H
£ 7:00—8:00 Hfy, H 1o 35 K F AW [ B, X AT HE 5 7:00—8:00 V5 YL Py R il & i M 5 e W HE il o 2%
A . 2 AL |, 7:00—8:00 B[] B 475 B3 T 34 OFP 1 PEC 1Y 57 ik i 3 K T Ho At i ) B, T 5 e 1
14 DT AR I N At B TR B . SRAE A5 S UL %) S 13 4%k B OFP FLEL PEC (19 ST R [RIFE7E 13:00—14:00
HEEHEN. BEAh, HeARTE A [F]A (] B P SRAE AL OFP FLEL PEC 1Y ST RRI /N (<0.5%) (] 5).

#2907 PIAS SRR A5 OFP Al PEC BTk AT 1 9 NMHC ¥ %1 15 1L &9 & F STk TR BE S
OFP #il PEC ] 62.0%—67.7%. Hrfr, 18] /4 -— F A R FE 5 W 1) OFP BTk Ec K, T 16.5%; 5 1% 4
X SREE S W Y PEC Tipkie K, 4 28.8%. ILAk, 48 “HI 2K | 2K | 1,2,4-= HBLIRGEI5 /)2 NS, 1-T
WS IR, LSS I e Ak A WU R SR R S5 W % OFP 1 PEC ik 3448 K. RAE 5 S (9 OFP & K fk e
Yy RVRE M TR % - 2 (19.5%) , HIRE: 1-T 45 (11.1%) 5 1] PEC e KALG P 7 1-T 4 (16.0%) , Hk 2
] %6 —H 28(9.5%) . RAE LS 1Y OFP B LAY AR R NMG . 1,2,4- =R H2E . 1,2,3-
SRR O Rk R CHEEHZRAE, PEC i HUA IR SRR . R RO IE 2k
1,2,4- =R R-2-T /. SHOR | Sl 55, SR LA, M- ZHR SR IR 1,2,4-—
LIRS F B T . - T S ORI A, DL I 0 45 A SRR S e K Vb T AR B i ¢
GRS .
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Table 2 Contributions of TOP 10 NMHC:s species to ozone formation potentials and propylene-equivalent concentrations in
summer air of Changsha

W-OFP W-PEC S-OFP S-PEC

[IREiAELY] A% Hit L&Y A% [ilim i} A% [IREiAEE] T %
TOP 10 Species  Percentage/%  TOP 10 Species Percentage/%  TOP 10 Species  Percentage/%  TOP 10 Species  Percentage/%

[F] /- 16.5 SR 28.8 [ /% - 19.5 - T4 16.0
SR A 93 Bl 7.6 1T 11.1 [/ 2% 9.5
R HIZE 6.7 fi) %o - 2 7.1 LP_HR 7.4 L 8.5

GIES 6.5 Sk 4.1 B 6.3 SR 6.1
Bl 6.4 1,2,4-= 3L 4.1 1,2,4-=HHEE 53 g 4.6
1,2,4- =K 6.0 i 4.1 LIE S 5.0 E ke 4.1
Sk 5.0 1- T 3.6 1,2,3- = FI3R 42 1,2,4- = FIR 4.0
1,2,3- = HIEK 4.5 J-2- T 3.0 V4% S 3.3 R-2-T I 33
K 3.0 R 2.5 Sk 3.0 R_HIZE 3.1

1- T4 2.8 LEES 2.3 7] 2, P 2.7 Sk 2.8
Hi+=2 66.8 A= 67.1 Hi+=Z 67.7 A= 62.0

2.4 PMF K HT
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Fig.6 Factor profiles (% of species sum) resolved by PMF
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HE ™.

7 ARV E ZE KA NMHCs = ZEHEROIR 1Bk 4 5. RAE A W, 3R 42 B AU i B 2 HEL
U5, BTHR T 30.2% F NMHCs; HRJ& AW Bk e 5 KA IR, DTk LR 22.6%. TiRAE s S i,
Tl e 78 5 i AR KR NMHCs 19 5T Rk 5 K, R 23.9%; O Vo 42 B AHE, STk il
20.2%. iX 5 NMHCs H ZRfLFFE BT 2518 5 — 20 Wi 35 55 NMHCs 2R IEAF7E R0 822 5 VR 42
A AR E 5 AR A L AR Y HECSE X SR AE S W NMHCs 57 Bk K T RAE LS 17 Tl i 72
SHEAMER . R L L SRR ARG X NMHCs (19 5T I SRR 5 S KT RFES WSR3 LA, Kb
7 2 2= KA NMHCs (19 3 SR 5 51 R 55 BRIy« 30 42 8 <0 (25.0%) > Tl i #2550 4 ]
(20.2%)>E W Bk e 5 KSR AAH T (19.8%) >V & (17.2%) >4 42 B R (12.3%) >H P HE (5.5%).
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Fig.7 Source contributions of NMHCs in summer air of Changsha City
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3 2512 (Conclusion)

(DT 2017 422 22 K3, NMHCs ULk BE7E 3.84x107°—25.82x107° 35 I, “F-H{E 4 10.49x107°,
HRFE S S MR BEZRAE S W Y 14 5. Je b R vk FE A = 1 4153, 43 I 5Tk T NMHCs 19 64.7% CRAF
W) FT60.5% CRAE A S) 5 FRIEIF AR, 20515 PR s NMHCs 11 21.6% 1 24.4%.

(2) HASALBRAE f2 7R SRR A WY NMHCs 3% B A8 B4k B B4R & T R 4 1R AR S T &2
“U BPHRRAE, BIF L FR 28 8, H AR, )6 -— F 2R 22K FUAE 43 B 2 A Hh 27 KO0 B Ak 27 I 7 55058 16 1l
HZF NMHCs ¥ B A%, B 2R 28 HO & PURAE S W RS BT 28 32 AL 80 47 HE TR i 5 R S 3800k B8 45 v
ISR AE S KA NMHCs 7] 832 Toll o i 55 95 70045 % U5 R0 5 s WML B0 G HE IO ma K. 3 032 1 B
S RE SN, R HETR A S I e v B L A AR AR

(3) 35 B 2 L SR T B ) B K BTk &, 40 50l STk T SR AR 25 W R AE 50 S 51 OFPs (1 53.9% #il
56.0%, S 35 T X U B 4 B0 TR LU A9 S5 8000 s v B 1 S TR AE SR A A WO R TR A A
J&, TERFE AL S AR5 B de. K Vb Th B 22 KA ST P NMHCs ¥ it = ZEA 46 (] /% - R | 48—
HE . IR/, N . 1- T i, AR IR W

(4) K Vb1 2 Z2 KR NMHCs 1 E 2R PRI 4R R 25.0%., Tkt f2 5% FIHH 20.2%. 49
Jkbe 5 AR 19.8% . TRIMFER 17.2%., S04 R 12.3%. MW HERL 5.5%. ASIA] X 38k 3 22k I
FETE2E S RRE S W 2T E R S A i K (30.2%) , FLUR R AE W Bk e 5 K ARS8 FH (22.6% ) 5 11 3%
FE S ) 325852 Tl o 55 1 7546 FH (23.9% ) R 42 R S HER R 7 (20.2% ).
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