ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE

i
U
.
I

2012

R ERFERESHEHAZE SO EH
4 £ & KM B R




w % B 37 %3 % 8512 W)
ENVIRONMENTAL SCIENCE
( HUANJING KEXUE) 2012 4£12 H 15 H

H K

FRAIR K B A KRR AES KR ER
) R P PP T ETETRD 3 T F (4069 )
B A TR RE T FH (A 25 KU T T HE SR+ v vvvvvrrreeresennsnnnsintnteeeeessssssiiniireaeaae e e e TR kB4 B, & SUE(4070)
S P AR G M R B R PRI oo B RIRE,RTF,EA, %, 0 X (4081)
L3 b A K TG SRR B B R RUB AT BT e ververmmmmnmmmene e FEE R TF, B, R R IR (4088)
A K E T L IR R N B A B TR B A AT BAII e eveeerrernrnenneen e AL R T & SUE, T E (4094 )
PRI B K BE IR - E K ERIB B EE ] ooveeeerrneen e g+, Ik TS T * 4% (4100 )
R AL, - e MR DR 0T AR KRR K ERIBRE B RO o vvveemmmeesmmee e B A, BRILF, TR (4108)
FAE TR RE A T A 5040 BRI AEADIIIFGY v vvvveeeerernsrsnsnnnnnrrreeeessnnnnniiieareaaeens B BRI UK, EEMH(4115)
FAKEEE A T A BT EFHBIAUREIIL e T EH , I T , B SUE (4121 )
STl B0 B LA KA R AR TRIEMIBIFTE - oeveeeeeeeenesees I, T, IR ES, KM (4127)
:l[ﬁ&(;ﬁﬁimﬂﬁﬁﬁﬁ\%ﬂ&‘ﬁﬁ ........................................................................... KA R T, B XA (4133)
e
ERTH X SR A A AT RRAE 1) RHLIIBIETE oo BRI B, E B (4141)
A HAME] FEET RS IR R P MU HE R FE R VS YL JETIITT wvvveevreeernrermnreerieei it

--------------------------- Fawm, KKk, FEE, TFH, KEHK, BR, FH, KAE, RA%E RRE, 7AF(4151)
THE AU F AT VOGS FUFIFGT vvvvvevenvnnnnnnnnnnnnnnnnnnna s aasaaaaaaeaaaaaeaaens KER FRRE R TR, INA(4159)
X3 A TR KU P TR ) 5 BB AL <eeveeerrerremre KA , p;ﬁc\ﬂ$’ Qg’ }%7}<¥\, B #4167 )
TR P IEA R T E A IS BRARR [FIAI ZE  ooveerrrrrrrer e KR, FNT R, A R (4173)
VI 25 NEDC BB AN TR I HE U -+ eeeeeeeeerrerrrrereesessneniiiiiieeeese s e s WA, A A B A R (4181)
ST RS0 AN DRI B A0 T I - oo Bt IS T, R AR (4188)
RE] VT 1 B 3 K - RS R TN S SO H JERRAAE - vveveeemeerem e B, ) AT E i (4194)
e VTR o Nk o (o e L ] B A, B E, HEE, £R L, KN I(4205)
I PR ARG IR BRI R EAER TIPS  ooveveeerrrrer e, FURERE, AR INE ERE(4212)
FRAEVT L BRUKEHO K (b Z IR TG JAFAETTE -ooeveeeeveeos BB W, IR, B0, TR AR, F — L(4220)
SN I J00 7 1 22 BRI 5 YR B -+ oo FIYE R BRAR S, R HE, B I, ¥ T, 8 3 (4226)
SR AT 5247 3 PAHS 75 YR AU +oeeeeeeeeeneeenns JELYE R, R B AR, T8, 3T, B B (4237)
T K Z TR PAHSs B0 A 45 AE R KBS BEAT <evvevereremmnmm e, KL, XEH, AR, 5 8 (4244)
SR IR LSRR T KIS PR IERIFTE woooeerveremsseeen e £, PRI, Bk AL (4251)
H RPN T5 R 3 PRI IR LM 3 AT oo KB I, A, b, B R (4256)
R 50 AT HL AR 253 B0 RRAE ST oveemmeeeememeemmeeeneeeee BN RE A R, 1 F R, F R (4263)
AT 5 R I TR A R A JABRIPA ovevoeeseeee BAR, A, PRI, B R, 584 (4270)
AL 50 AEAGIILIRARIRAE Hy | Cu BRI L F MY --oveeeeeemeeeseeens A R B EE, W (4276)
Atz I Y Sk X VDI K BRI AR ) B 4 SR TS YL AIE B GT, v veveerereeme e o Tkt AR KR (4284)
K E R E S B IRAFTE ST LTS YLARAE - vv e eeemem e RIS, KE T, A (4291)
S0 2 AT DK T R RK AL 2 F AR RRRAE -ooeeeeeeeeeneee REHE BR AR, IHRE, WAL, KT T, FEHE(4300)
IR-FOK B RGER BRI SLIGHIETE -vveeeeemeemeeeeeeeeene BTER, AEW GRTBEN, F e, 3K (4307)
12 A FMERAT R B BE R KFTY ooevoeoeveosseesosoms e JUIETE Wk MUK 2T, 2T 2, 6% (4316
RIS G BOPAS KR MUY AR AR B R P TS RAT I e B H I R RE IAA, DR, FH(4322)
TKAR R B B SR AL B B AR AERIFTY v eeemremmr e INEE, BT, LW, KK, EEF(4329)
A LRI SR LBERBIFTY oovvveeoeseeeeeeeen O, FAE, R KL, T E #(4335)
T 2 IR 12 Y S F Ak RS 5 L ) B LSS M DRI ZEHF Y wevvevveemmsmmmemmsrn i WRAE ME H AT, KAk (4340)
FIFH FeS R/ P IR IR AIFTT <+ v vvvverrrrrr e EE%,$§$(4346)
M5 A R L A BB ST oeoeeereemeeeeeess WA TR B e B, B (4352)
FETA I PR e M ik X K P S AL B I B BERIF T <+ v v vvrreemmmeemmmsenne e WA, REE, FHEK(4361)
Bk 22 K R E AT TR PERIAG I o EFEw WA, T (4367)
TEREHAE g A T IR H SR BT RE JIHIFGT - vvverevrmrermmmemmrenieeeieiieane TR, A, ERF EE B, 5 K (4373)
ST A A TR B GRUBE EURAREE oo PR, 58, R R IR, R4, 3 & (4380)
AR X PR S A B RUORE 5 0 1 [ 7™ Y ot S AR VERESE IRV - oeeeeee RF TAE, FE R IR, IMEA (4387)
K IGVE R IEPETS VBB AIIFET +oevvverererrneeemm e ZET,EHHN G (4393)
2T IS (N A SR AE LI BRAR ORI oo RTE, BEE BAA DG 8, IEE (4400)
TR R B L AEK R BB R B IS oeooeeee oo BRI 4REBIE B S, oE A i (4406)
T BETE BB L BRI AL IR BIRERAT R veeeeeeseemsos s T, KEE, TH(412)
G NG R GE L b8 G | Ty M KE T, K E AL HMEE,HEAE(4417)
IR F v A B AR VR AL BOALEIERTT oo BE K FHF B KA (4422)
S FIEAE” TN 2 PRSI I HIFEAIHT oo oeeerern e 8 E 15 (4428)
<<ﬂ<f%ﬂ'%>>% 33 %(2012 EIE)EEZZRL ................................................................................................... (4434)

(ABERLAYETT JE 25 (4099) (AR ) fEFR T I (4166) {5E.(4180, 4219, 4225, 4275) LARAE A A (4172)



o533 B 12 ) 7 1% 3 2 Vol. 33,No. 12
0125124 ENVIRONMENTAL SCIENCE Dec. ,2012

REILARKRLKSFH VOCs R

SRR, FRRE R IR

(P EBEE RS YIS R R Z M KA A E K E A0 %E , dbat 100029)

FEE . BT b E P e b X RS E R MR ML (VOCs ) XM AR i vk B2 R AR AR R, RIS 85 M BOICR AT . — 2R VR VR 4
HERE-SOR 3/ B H R (GC/MS) i E T 57 I 1L R AR 3 KA Y VOCs 2H i, W i & =45 28 4k, IR PCA
( principal component analysis ) SZ ARBEIRI NS A VOCs AVRBEAT THIE 04, 455 R0, 5 L3 X TVOCs Al NMHCs 194FF-
Yk BE (RT3 H0) 439018 9. 40 x 10 £4.55 x 10 P F17.73 x 10™° 4. 43 x 10, FL W 2 14 5% e A1 i R o 3460 o B0 7 [ — Y
Kk TE TVOCs W, D5 FIRFT i LBl K, M 37. 3% , b da (30. 0% ) R AN IR (19. 8% ) K2, IR I EL I e %, M9 12. 9% . 3
i PCA SZARKERY 4347 2 B0, S I i X R VOCs 19 S BEORIE T LU &5 R 28 . AW IR AR BE iR, o 10 1L B X R A< v
TVOCs E I 12152840, AR BT > &2 > B2 > 5 FKEEMA R KA TVOCs MR BE 43 ik i 2 (P <0.01)
MR EHE TEZE(P<0.05) , 1 FIHA2EMERN2E R, 4 Fh2EH0H VOCs TR Lt BB R R FRAE. 50 a2 R R
W ELHE A , HHEACHE 5 AR B R A8 EOH 2, 7E 20°C LA L 25 1 B2 1 T s A ot o3 B I 3 5k, JHG de oo RN IR AT 42 51 H
MAEE BT P4 L. 5 HAbM X IR S5 SR AR LG, DT 1L X TVOCs AHERAL T 85K 7 47 78 BH I A8 74 i it HE
JCRFAE.

KR AE KAV, ARk, PCA AR, S5 0, ST LA R g

FESES. X511 XEKARIRE. A XEHS: 0250-3301(2012)12-4159-08

Study on Atmospheric VOCs in Gongga Mountain Base Station

ZHANG Jun-ke, WANG Yue-si, WU Fang-kun, SUN Jie
(State Key Laboratory of Atmospheric Boundary Layer Physics and Atmospheric Chemistry, Institute of Atmospheric Physics, Chinese
Academy of Sciences,Beijing 100029, China)

Abstract: Volatile organic compounds (VOCs) play important roles in the atmosphere as precursors of secondary air pollutants. The
regional background concentrations and variation characteristics of VOCs in the atmosphere of southwestern China were studied.
Meanwhile, a receptor model based on principal component analysis (PCA) was used to identify the major sources of VOCs. Weekly
samples were collected in 2007 in the Gongga Mountain base station and analyzed with a three-stage preconcentration method coupled
with GC-MS. The annual mean concentration of TVOCs and NMHCs were 9. 40 x 10 ° +4.55 x10 ° and 7. 73 x 10 ° +4.43 x10~°,
respectively. Aromatic hydrocarbons provided the largest contribution to TVOCs (37.3% ), follow by alkanes (30.0% ) and
halogenated hydrocarbons (19.8% ), the smallest contribution was from alkenes (12.9% ). Three major sources were resolved by the
receptor model, traffic sources, biogenic sources and combustion sources. The seasonal variation of TVOCs in this area was obviously,
and the order was autumn > winter > spring > summer. TVOCs concentration in autumn was very significantly higher than that in
summer (P <0.01). The seasonal variation of the four types of VOCs showed different characteristics due to the differences in
photochemical properties. Isoprene emissions were from biogenic sources. Regression analysis revealed a good exponential relationship
between the isoprene concentration and temperature. High temperatures increased the isoprene concentrations. However, the isoprene
concentration remained constant when the ambient air temperature was below 20°C. The TVOCs in Gongga Mountain were at a medium
level comparing with the results of other regions, and there was a clear background station emission characteristic.

Key words : volatile organic compounds (VOCs) ; seasonal variation; PCA receptor model; isoprene; Gongga Mountain base station
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Table 1  Average concentrations of VOCs samples

in the air of Gongga Mountain
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Fig. 1 Contributions of four main hydrocarbon classes to TVOCs

concentrations in the air of Gongga Mountain
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