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Abstract PM.s samples were collected at three sites located in Yubei, Nan‘an and Yuzhong in Chongging during the summer of
2014. The concentrations of organic carbon (OC) and elemental carbon (EC) were analyzed with a DRI model 2001A thermal optical
carbon analyzer using the IMPROVE-TOR protocol. The pollution characteristics of OC and EC at these sites were evaluated, and the

sources of carbonaceous materials in PM,s were investigated. The average concentrations of OC and EC were (5.8+1.5) and (2.5+0.8)
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pg-m™~ in Nan‘an, lower than those in Yubei ((8.9+3.2) and (4.2+1.6) g m™) and Yuzhong ((8.842.2) and (4.6+1.3) pg-m™). This is

consistent with the concentration distribution of PM.,s, suggesting that the emissions of carbon may be more serious in Yubei and

Yuzhong. Concentrations of OC and EC in PM,s were found to be significantly correlated in Yubei, Nan’an and Yuzhong, suggesting

that they may have similar primary sources. For Yubei, Nan’an and Yuzhong, the concentrations of second organic carbon were

estimated as (2.0£1.8), (1.0+0.7) and (2.3£2.0) pg-m™ by OC/EC ratio method during days without rain and high concentration of Os.

The ratios of second organic carbon (SOC) in organic carbon (OC) were lower than 30%. The contribution of SOC to total OC was the

highest in Yuzhong. This was possibly due to the formation of the urban heat island effect and the obviousness of the heat and

radiation effect, which are beneficial to SOC generation through photochemical reaction. By calculating and analyzing the abundances

of eight carbon components in PM,s, it is indicated that motor vehicle emissions are the major sources of carbon components at the

three sites.

Keywords PM.s; organic carbon; elemental carbon; thermal optical reflection; summer
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Table 1 Specific descriptions of sampling sites
FHE R RO ZREI(CE)  4iE/(°N) KR m DATVEBY
JE DL IX, BHTE 2R T, 24 200 m 4
HrdbIx ORI T 106.50 29.62 2120
i R I PIERHCHERE I 200 m - T B
JE SR RIR G X, JE Bl e &, B Al
X T3 106.58 29.51 2521
Rk R I B FEHEIIZ) 100 m 5 EEE T
A JEJETRA D, ALMIZ) 10 m N F BT, B2 30 m
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e T I TR FEEE I 100 m Ayt 5 X T
*x2 RHHESRSH
Table 2 Meteorological parameters during sampling
i 44 Kisrec AAXTIE /% KA O
il e 29.6x3.7 23.7+6.1
7H1—3H .9—10 H/NW,7H 11—14 H K
PR 03, 0+£13.
R 300+3.8 23.0+13.3 5,7 H 4—8 H .15 H—30 H i
PRIy 31.4%3.9 25.8+14.2
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AHFFE R FH DRI Model 2001 A BIHOEAMHHAL ST PM, s KE
wh FPBR TR L3, 23 M 7 2 i IMPROVE PR SURE 52 A O S 5
Z(TOR)™, HARS M i it s DCRAEJENE FARHL 0.512 em® 1
FE i N A S ik AES AT 00T . 5%, AR
WEET, 0 A B BAE 140°C(0C,) .270°C(0C,) \470°C(0C,)
F1580°C(OC,) T RIFE it i A0 AT AR K U B ) Uk A5 i
Ak ok COL; HOR AR A (98%He+2%0,) 358 T, 4393l
F580°C(EC,) . 740°C (EC,) 1 840°C (EC,) X F 5 PR 32 4
POERES B ECWREEL R O, RTRIFREEIERE R e
COLTE IR JFP Fh gl il JF A% CHL, K A B IR RS ) 28 2 G
Do ARSI TG U AT 244k (OP) 9 2B i, R 633
nm 1Y) He—Ne J0'% BERHRE &, 2 SO 1] E1 4 46 S 1 i %1
1 OC FEC 943 %045 . IMPROVE PHSUEs s A HLEk (TOC, B
0C)5E L 0CH+0C+0C;+0CA+0P, BT Z Nk (TEC, Bl EC) &
XN ECHECH+EC,~OP,

2 ZR5itie
2.1 PM.s.OC 1 EC B2 iRk 45T

B X b DR X 2 PMLs B I IR B, 40 5o
(35.0£10.4) . (45.0+13.8) f1(48.5+13.2) pg-m>(F3), ¥t
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Table 3 Average concentrations of OC, EC in PM.s during the summer in Yubei, Nanan and Yuzhong

PM, R/ OC i/

EC ik i/

m(0C)/m

KR LG (pgem™) (pgem™) (pgm™) (EC) m(0C)/m(PMzs)  m(EC)/m(PM.s)
dbIx. 29 45.0+13.8 8.9+3.2 4.2+1.6 2.2+0.4 19.9%+3.5% 9.3%+2.0%
F R IX 28 35.0+10.4 5.8+1.5 2.5+0.8 2.5+0.5 17.1%=%4.3% 7.1%+2.2%
X 29 48.5+13.2 8.842.2 4.6£1.3 2.0£0.4 18.4%+3.3% 9.8%=+2.2%
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Fig. 1 Concentrations of PM.s, OC and EC during summer in Yubei (a), Nan"an (b) and Yuzhong (c)
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*4 wtX.HEXHMEHPFX OC.EC50,.CONORIHEEME
Table 4 Correlations between OC, EC, O,;, CO and NO during summer in Yubei, Nan‘an and Yuzhong
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Fig. 3 m(OC)/m(EC) ratios in PM.s during the summer in
Yubei, Nan“an and Yuzhong
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Table 5 Levels of secondary organic carbon(SOC)in PM.s during summer in Yubei, Nan‘an and Yuzhong

i - POC ﬁﬁ%{f&rﬁ/ SOC ﬁﬁ%{ierﬁ/ oc Jﬁ%#&fﬁ/ m(POCYm(0C)  m(SOC)m(OC)
(pg-m™) (pg-m™) (pgem™)
kX 15 7.9+3.2 2.0+1.8 9.9+3.8 79.6% 20.4%
BRI 16 4.9+2.1 1.0£0.7 5.9+2.0 82.4% 17.6%
Wb Ix 12 7.0+2.6 2.3+2.0 9.3+3.0 75.2% 24.8%
e 24
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FPE T S A HE 0C, BBk B TR0

H2 6 T, 2 B X OC, FBE(E M 22.5%+2.8% , 155
T b X 20.3%+2.3% Fi P X 19.3%+2.7% , 0] GE S 52 &
AR . 3K B OC EC, (EC. 1 EC, 1Y & =
EIIRF 50% , 2 A3 4 R ACHER (= Ram A A S ih 4 ) ]
RE S HA 41 o0 1) £ ZR VR

*6 MIX . BEERMPRXEFSNMHRASFEE
Table 6 Eight abundance values of carbonaceous composition during summer in Yubei, Nan'an and Yuzhong

(%)
SRR, oG, 0C, 0C; 0C, EC, EC, ECs op
b X 7.5+1.6 20.3+2.3 13.1+2.8 12.9+1.7 14.4+3.2 26.5+4.8 0.1+0.4 5.2+3.6
MR IX 6.1£2.0 22.5+2.8 12.6+2.0 13.4+1.1 16.3+2.3 24.7+5.0 0.2+0.9 4.3+1.6
X 6.5+2.3 19.3+£2.7 14.1£3.0 10.3+1.8 15.2+4.9 29.0+5.2 0.2+0.6 5.4+3.6
3 #&ip modeled primary OC/EC ratios[]]. Atmospheric Environment, 2004, 38

1) B X PM,s J2 H: OC Fl EC J5 & 4 2 43 1) b (35.0+
10.4) . (5.8+1.5) F1(2.5+0.8) pg-m, K F i JL X ((45.0+
13.8) . (8.9£3.2) Fl(4.2£1.6) pg-m™) JaH X ((48.5£13.2)
(8.8+2.2) Fl1(4.6+1.3) pg-m™), &ML DX R H X () 25 ik
15 Y HER T RER A

2) W dbIX R R R IX 2 2R PMLsth OC FITEC 2 4
FAFARG, 29 3 IR IX A OC FIEC 7] 20 31 AT AR LAY — 1K
VG YRIR, anbLsh RS

3) ndbIX 5 XA X 2 m (0C)/m (EC) HLAE )
AL BN 1.6 ~3.4.1.7~3.4F11.3~3.0, K KT
2, UL A5 SRR S T BEAAAE R TG G o HEBRFE R KA 0,4k
JEE RS PR S, FEAR AR m (OC)/m (EC) /N HH A 3415, i
AL IX R B2 RN X 22 PM,s th SOC (14 5 2 3k 5 43 1) H
(2.0£1.8) . (1.0+0.7) F1(2.3+2.0) pg-m™, {5 OC FLFI KT
30% , Pi B = I X 22 1 — WA HLIR I 2 AR i X
SOC 7E OC /& i b X F e 2 X, & Bz b X n] BB T 25 &) 1=
R G

4) R X E ZE PMys Y OC, = BEfE i db XA X
2 W2 1l DX R RES G T BB A Ry ™ 5 — RIRIX ) OCs EC
EC. Fll EC, B A F BEAE K T 50% , £ WIHL 8 72 2 < HE R (&5
RIS A ) T RS AR 2 0 1 2R
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