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Atmqvpher;c Chemlstry, Instltute of Atmospheri¢ Physws Chlnese Academy of Sciences, Bel]lng 100029, China)

Abstract To study the pollutlon characteristi¢s of atmmpherlc gihon aerosols, aerosol samples were collected via a cascade impactor
(Andersen) from March 2014 to February 2015 in Beibei’ letl‘l(t, Chongqing. Organic carbon (OC) and element carbon (EC) were
detectedl-uéing a DRI 2001A carbon analyzer. The results showed that the annual average concentrations of OC and EC in PM, | were
(16.3+7.6) and (1.8 £0.7), respectively, and (25.0 £9.6), and (3.2 +1.3) pg-m™>, respectively, in PM,,. The
concentrations of both OC and EC were higher in winter and spring than in summer and autumn for PM, ,, whereas, for PM ,, the
concentration of OC was higher in summer and spring than in winter and autumn and that of EC was higher in winter and spring than in
summer and autumn. The particle size distributions of OC and EC for the study year were analyzed, and it was found that those of OC
were bimodal, with peaks in the size ranges of 0. 43-0. 65 pm for fine particles and 4. 7-5. 8 pum for coarse particles, and those of EC
were trimodal, with peaks in the size ranges of 0. 43-0. 65 pm for fine particles and 4. 7-5. 8 pm for coarse particles and a concurrent
significant peak in the particle size range of 2. 1-3.3 pm. In addition, the correlations between OC and EC were analyzed and the SOC
in PM, , was estimated. It was found that the average concentration of SOC was (6.3 +5.9) pg-m ™, which accounted for 33.5% =
22.6% of the OC concentration in Beibei District. Furthermore, OC and EC were significantly correlated. Finally, the pollution
sources of atmospheric aerosols in Beibei were analyzed, and it was found that the pollution in Beibei mainly came from the exhaust gas
of gasoline vehicles, biomass combustion, and coal combustion.

Key words ; organic carbon(OC) ; elemental carbon( EC) ; particle size; Beibei; atmospheric aerosol
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B, [FIEE, EC 7F <0. 43 wm KRB B o5 1 414
Kt ] e A,

®2 BAMHEE OCH ECEFEHRERERERESH

Table 2 Average concentrations and percentages of OC and EC in each particle size class

B ML KAETEF/ pm 0C/pgem ™ OC i 5350/ % EC/ug-m ™3 EC B 5350 %
0~0.43 2.7+1.0 10.3 0.7+0.4 20. 1
0.43 ~0. 65 4.8+2.2 18.0 0.3+0.1 8.4
AM( <2.1 wm) 0.65~1.1 4.9+2.7 18. 4 0.3+0.2 9.3
1.1~2.1 3.9+1.9 14.7 0.5+0.2 12.9
0~2.1 16.3+7.6 61.5 1.8+0.7 50.0
2.1~3.3 2.7+1.3 10. 1 0.4+0.4 12.1
3.3~4.7 2.4x1.2 9.2 0.3+0.2 8.1
H(>2.1 um) 4.7~5.8 2.3+1.1 8.7 0.4+0.6 11.5
5.8~9.0 1.3+0.6 5.0 0.3+0.2 7.2
9.0 ~100 1.5+£0.7 5.6 0.4 +0.3 10.4
2.1 ~100 10.2 +4.4 38.5 1.8 0.9 50.0
s [ % mmu
s I L]
3 it - l: % EA%
3.1 SHAIRT AR H 2 6}
1 AL X L B A g AT PA, o F
OC A1 EC 7 4 DFA Ry A0k A 0¢ [ 3ii ot
HRTLUE h, JEREX P, R OGS Mt o 7oy
s 4N . iy N, g 601 .
TR A, 0C 15 Y4 ™ 8. M T s 23507 -
VRSN R E, LR X P, YOG 00 B o
FRERE ) 29 MFPIRE. AR LT AL ot [HIR
JeEs A L

R L AE LR B, LRI OC FERK AR
TSR T L R AT A A L, LR

SR XK A5 AT OC vk HE B UAAIG, 2 2 Sl
PEIT. A5 AN K A X BT I A | AR A 1 g
TS AL, JERSIRIX PM, Y OC ik R 5 .

M EC B A E L, JERE X PM, , H EC &
FARTA ST B IR, i 2505 T b 3 A7
LT RS HLIX , HEASES U T BV RS A, S5
AN T BT U 4 P AR AR R B ZE B ISR 4. EC
155 EEORIFE TR R TR EHE R, midtss
BIX EC 78 9 N3l Ak AR KF, X g5k
B3 X 85 3 Tl X, A R Talb Aol , R
B DRGSR SE I, s Rk
3.2 OC Fl EC BykiA2 oA

A58 FH 2 PR LR AT 1 o X PR
RBE, REERRIARTEREIN 0 ~ 100 wm, 742 A9 (] B
SRR, B, AT R R o AR 1 4R A B T
Bt 2 H /KT 9 43 A b, SR FR B AL OC i
EC RST80T, RIS, & 3k .

dM = M(1gD,) x dlgD, (1)

A e | I | B m E
CHORRl fRaE P HEE CEE
1t Bk
)
1 EARSMET PM, & EC f1 OC B9
Fig. 1 Distributions of EC and OC in PM, | of

cities at home and abroad

Xh, dM RRKARLE(D,, D, +dD,) 5 P (kL
FRREHSE , M(1gD,) J Tt e B 5 A s B0, D,
DRI B Z () Y E, LL dM/digD, SRR,
LA D, AREAARVEIR, 1535] OC Fl EC Ko

K 2 b hE 3 X 42 4E OC Fl EC B AL A2 20 i
ML, OC TEBEA KA T 80 < XU AL 73 A7 .
Horp gk T BOE L PUAE 0. 43 ~0. 65 pm, FEK
TR A RE ML 4 R A O be R, i
A BE R o R 2 AR R R AR T B
R T Bl BAE 4.7 ~ 5.8 um, HORE R fEA 1D
ol I EIE Y AR R, A | A
RE R, AER AR

5 0C RiARR« WUERL” 73 A A L, EC RLAR 53
A 2R, EC B =181 4, Horp EC 21
BT BOAE H FLAE 0.43 ~0.65 wm Z 8], FEK
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PR Be S TR T B HE Y EC 7R TTRE i B b S5 4 A A
TR, R Tl HEROR SR B A e A
(i R R AR A, W RS AL, [
FE 2.1 ~3.3 wm Ridt BOA Bl — ANl , FEEOk
5 AT GBS /A BUAZ A R RIAE YR T & A R
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Fig. 2 Distributions of OC and EC in different i’)article si';e,classes
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L 1 I RIS, FFLL/
S KR P OC 5 FC e g 19 ot e 190 e

TORAHHE ORI AL REE , 4 KR h OC/EC
FOAE R 1 — 5 I FLAE I, st R A SOC TR,
Chow %I OC/EC B HLAE R T 2. 0 i, DU mTA
NRA P KI5, HiZHEBOK, %R soc
e BE G, A R E SR 17,34 1R .

F3 bR AR, T MX 3 AT PM,, R
SOC ¥ K 5 OC e B 1 43 te A 43 A e, M rprn]
A, LR IX B A DU ZE OC/EC F B 21
A3514 9.0 4.0, 11.4 £5.4 8.0 £2.2 F1 8.6 =
2.0, % OC/EC HAEYI KT 2, FWIAE A WL
] 2 2= R AR SOC, BV 7E Gk 2% B2 I 4555
(2424776 SOC. i H. OC/EC HfE 28t &
TR, BB/

KR OC B/ E A4, FEALEE POC
M SOC, 1M SOC &M K LA ILY
(VOCs) R RN B OC, e it i ff e X 4t
WOk )75 YA B H R EE Y. 1 OC/EC HfH R

REEPEREIR SOC R/, kA Ik Ak Soc
KN, BT XF SOC A7 ik, A5 R
Turpin 25 R H 286403, Xt SOC BT 5E B4
i, HEALT .

SOC = OC - EC x (OC/EC) (2)
Xh, SOC KA LB, (OC/EC),, H— kAL
RN OC 5 EC M REWIE L, — K2
OC/EC fEH B/ ME, BT OC/EC HE S % 3
SG5%M ., AR sl LR HEROIR R 252, X
Wt L — S HOR I 2 SOC 1 A4 R 2 77 7R AR K
2000 KRBT OC/EC B i/ 3 AME Y
SEYMEAE R (OC/EC) W fH, HAE K 5.48. I 5
SOC it R UKl 3 Frow.

40

o FrAHNE
35| © OCECHAR3M A
OC = 8.85EC + 1.55, R? = 0.60, P < 0.0
o o]

30 ¢
. 25F
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2 20t
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Fig. 3 Calculation of SOC in PM,%*and OC, EC correlation analysis

%3 A, JEREIRIX 4 4F SOC 14k R
(6.3 £5.9)ug-m™, i PM,, ' OC 4 38.5% 5
Zhang %577 £ 2013 4F 5 P JT MM 5E A 45 21 (SOC.
9.0 mg-m >, 5 OC 1Y 32.3%) Mk, Hh&xZE
SOC ¥ i Jje i, HKOREBHFE, BFE SOC Wk ¥
%, HAE 5 Z X SOC/0C HAE A2 B B i,
RBZWRZ, RERAK. LRIRX E 2 SOC ¥ i
15 T RE SRR B 2 K PR R 2, 38 4 ek 2 O
A SOC MR BERE K 30 | M4 SOC W5
15 T RB R A 2 IRARAIR, 44 A WL AR I B Fn 25
B A N B B R s, R, 47
IR S AR T SoC .

5 b A7 A 2 0T A AR R T N T A
B, AEREIRIX AT SOC AYARF-2 o i e BE A5 IR, —
UG Yt X RE S LRIk IX KA Tl /b, i HL
SR, MgEE SR EA KRR, 3
A R A2 SOC Wk B Fe R IR AL, S LR AT
MORTF SR, JURIRXE 2R SOC &t m, fURT
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#®3 JLES, BUER. M 3 AT PM, SOCIRER & OC iRER L
Table 3  Concentration of SOC and the ratio accounting for OC in PM, | in Beibei, Chengdu, and Wanzhou

iy LI IX B JiM

OC/EC SOC/pg-m =3 SOC/0C/ % SOC/pg-m ™3 SOC/0C/ % SOC/pg-m~* SOC/0C/ %
B 9.0+4.0 7.0+8.5 37.4 8.2+£5.0 39.6% 4.2+3.9 34.3+£24.8
e 11.4 +5.4 7.4 +4.5 46. 1 4.9+2.3 32.9% 1.7+1.3 20.8 +13. 1
FhZ 8.0£2.2 3.1£2.3 29.4 9.3£3.6 40.0% 5.4x4.4 35.0£18.9
A% 8.6x2.0 7.9+7.2 38. 1 13.0+7.4 41.3% 24.6 £14.5 38.9+6.5
SAF 9.3+3.4 6.3+5.9 38.5 8.9x4.6 38.5% 9.0+10.5 32.3+£7.9

3.4 TGRS
OC/EC HAEAL AT LU R 2 A5 A7 7 IR
5% AT LA R S ATl o3 SR ) 1) >k 5 RN HE ik
fiE. HHGEFEH OC/EC HAATE 1.0 ~4. 2 I A L3N
HRASH, Hh ERLM 4 0C/EC HEHZA N
0.8 BRI ZE Ny 2.2, 2.5 ~10.5 NAEY)
kﬁfkﬁﬁlﬁﬁi[“ , ﬁtlﬂﬂtwﬂw%4 151, it
13,110, 32,9 ~81.6 M EPHE S k3
CIFSIR jhﬁ%bﬁzl: PM, , 1 & E KA U2 OC/EEHF-
EILLAES 510 9.0, 11,4 8.0 F1 8,6, FsEAE 8 ~
12 Z ).

wRTE2, wﬂ@%ﬂhﬁﬁiﬂl: S 2R T Y 8T ;LX 5
AR A LS BRI OLARAT | ORI F
WACH FTIAE R, T, | ik A
%u@i’ﬁﬁ’}%i&ﬁlﬁﬁﬁuﬁ hi%ﬁ%&%%i ﬂﬁﬁa
%U%ujt%“ I 4

Tufpin 45N, OC Al EC E‘J?Q/%TUL_—
A0 R DX i Jot UKL ) K IR, %% OC 5 EC B9 AH
Kokt 2RI OC A1 EC K A ARG G, Rtk H)
FH OC F1 EC BYAHICHE AT 7 — 2 R B 1 X 7 5 i <
TR T B PE . R 3 S ERTT AR X PM, |
i SOC A F K& OC, EC MM, Mmr X
FH, bR IX KR PM, , B OC 5 EC &M &
(R*=0.60, P<0.01), RHILEX K PM, ,
OC f1 EC HATMF ryT5 4« ki, H oC 5 EC 14
M al%h 8. 85, X —fHA T 2.5 ~10.5 X —7l
Bl T OC/EC HABE M 2.5 ~10.5 ZIAIN}, A K
A R BEHE L, X UL AR 0 X 75 Y R EORVE T
=W R HE R

PO IHE (TOR) W& Bk H OC F1 EC
THRMFEIR, A0 7 AR A X, B
0C, . 0C,. 0C, . 0C, ., EC,, EC, M EC,. K4 K4
AT AR Sy AR, IR RTLUE H, 0C, ., OC,

S X 5 3295 e g AR
HEBR A, FII-ALRE5R 4% B By DCARC

0C, VAN EC, sy FEAR, HiAth 3 ANk i 2H 47
OC, . EC, Fll EC, Y J5T i vk BE B /N, i 3k 245
FB 2L Bh A R SR A A R OC, |
0C,, OC,, EC, MIEC, T EFH, /\qj/m{ﬂﬂi%m
I EC, F BB T AR A, e A R AR
EC, Fl EC, &itkim. 4 alk, ALK PM,
th0C, . 0C, 0, Fil EC, iy &t e feis? i EC,
FEC, BB BRI, A T A X KRB BT
FRFE T FREA, ﬂﬁﬂﬂf%ﬂéﬁ?/ﬂﬁ%
K, X5 H0C/EC t{:ﬁ/ﬁéﬁﬁﬁﬁm ﬂé/ﬁ ﬁ
k%kﬁﬁlfﬁﬂzéﬁéfﬂ%ﬁﬁwﬁﬂ oc, A eEFfE, ﬁ'ﬁjbﬁi
BIX H 0Gy m$¥igﬁﬁ-%?rf E 7 /\ﬁifzéﬂﬁ*#ﬂ &
IR, Uﬁfﬁi")‘ﬁ%ﬁlfﬁﬁuﬂmjlﬁ?iﬁil:ﬁ&ﬁ A at
ﬁng%ﬁ2~ OC, 24 el 5
415y, M4 TRl LR BLREEIRIX OC, 6 &

B 3 A F T, XL R X E 0 A
ﬁ%?ﬁthi@i% FEIR R B TG 225 18 A,
EHAERE T IR, IR E ROl R A
(REER , HXF 4R 550K R 1) OC il EC Lﬁiﬁéﬁi
R, M R R E B R T OC, B OC, &t A
XEE, AT 0C, 1 0C, E’Jﬁ%ﬂliﬁm Ui
HF T [ 4 2 R U B DXl 3 S I L 0 ) TR Bk
Rz —.

R T 25 R S A 3 DX T R R 1)
KR, N SPSS AKX A4 PM, A T 7 ANk
SrEAT BB HT, FEBURAIEER T 1 BT, I

SR FH IE 52 e 2 fofiAS [) 28 4 B4 TR 38 22 S AL (o 0k
TRFRON, BARZE R TR 4 . R&AEF] 3 A4
FHEERT 1 B, P EF 1 orskRRk,
kBT 55.3% , OCy, OC, il EC, J& FZTTHkA ¥
K12 BBk %N 16.2% , 0C, F1 0C, J2& F 5 5Tk
W B3 morikBMEF 2 WREER
15.0% , F%5Z 0C, Wiz, ARSI 73 & 21,
0C; ., OC, 1 EC, & FE2Z2IME RSN,
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Fig. 4 Concentration of carbon composition for the study year

OC, J&A= W S5 MR be 0 4 1 HE il 4 3, JR IO Ik g st
oC, AsrsmFaE, WHALEIKIX oC A1 EC )+
B YRR A VR 2 R AR A W SR .

R4 BRAHERHHIWERY
Table 4  Principal component analysis of carbon components
A L) -
T 1 T 2 W73
oc, 0.165 0. 466 " 0. 861 *
0C, 0. 485 0.500 * - -0,245
0G, 0.935* 0.189 | -0.203
oc, o 935 ° 0.169 o -0.058 )
EG, A p40.968° 0.077 |/, 28/003# &
’ EC, ” .~‘ 05769 -0.521 g <0048
[EG, /4 0.576 -0.572 7 b 447
TERE % ([ 553 16.2 Ly
"R 3. 869 1.13¢6 1L 047/
Ul B PR AL B PR 4 _mi;?
| 3 4 & s
a & .r

(1) JbREEIX KA PM,  HF OC ., EC R R
EHE N (16.3 £7.6) pgem > F1 (1.8 £0.7)
pgem . PM, ,H' OC., EC Ji &k ¥ 14 FHE N
(25.0+9.6)ugm (3.2 £1.3)pg-m ™. i
SEOULIE AR EL, R EEREAR, Ul B L A% 3 X 3T LA 7]
KATG YLz,

(2) dbfEEIX KR PM, Y OC Al EC Y i v
JEH R AR ER T HEKENZEZE. 1
PM, ' OC I HEFER TEAMENZE LR
i, FEJEHRTEZ OC HoRLb 5 2 i B i 5 1
IEL, 1 EC 5 PM, | H 2 B 205 2R AR AR D)
NEBFERTEKE.

(3)dbfEdk X K OC Al EC 3= W A7 7 41 kr
T, fEEASRIRR b, OC 44F 5 B« B 4y
i, Hrp ik 7 B (B A T 0. 43 ~0.65 pm FLit
Bt MR T B U T 4.7 ~5.8 pm KRB, EC

P WAL oA, b AR B AL T
0.43 ~0.65 pm RifeBt, MR 7 BUE(EAL T 4.7 ~
5.8 wm RiARE:, [A A FEAL AR F 2 [E] ) 2.1 ~3.3
pm R B 3 B A
(4) FRiAR AL 477 OC/EC HU AR AR i
2.0, JEEF X AF7E A HLBK, SOC PRk i oy
(6.3£5.9)pg-m™>, 5T OCWIE 38.5%.
(5) X 4xA4F 7 At S oy #E AT E oo, I
45 OC/EC LU, R BUABRE X 75 e I 22
DT R CHRI . A R e AR FREHE T
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