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Abstract: Aerosol samples for PM, 5 were collected from 19 April to 17 May 2009 in Chengdu. The concentrations of eight carbon fractions water-soluble
organic carbon ( WSOC)  levoglucosan and water—solubility ions of all particle samples were obtained by chemical analyses. The characteristics and
sources of carbonaceous aerosols were investigated. The results showed that the average mass concentration of PM, 5 was ( 133.2 +55.5) ugem ~*. The
average value of total carbon ( TC) organic carbon ( OC) elemental carbon ( EC) and WSOC were (26.4 +7.2) (20.7+£6.0) (5.7 +1.8) and
(10.4 +£3.4) pgem ~3 respectively. The averaged levoglucosan concentration was (396.5 +405.3) ng*m ~> with maximum of 1820. 9 ng*m ~3. Factor
analysis indicated that 0C2 OC3 0OC4 and WSOC came mainly from biomass burning while EC1 from coal combustion and EC2 and EC3 from vehicle
exhaust. Calculation by LC/OC ratio of biomass burning emission factor in China showed that the contribution rate of biomass burning to OC and TC was
46.0% and 36.6% respectively.
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) OC.EC.WSOC
1 ( Introduction)
(OC Organic Carbon) ( EC
Element Carbon)
2 ( Experimental)
( Jacobson 2001) . OC  EC
( Watson 2.1
et al. 2002) . EC
ocC N 15 m
5 km
PM, ( Cao
et al. 2007) 2.2
2009 4 19 —5 17
MiniVOI ( Air Metrics Corporation) 1
0C  EC ( He PM, . 10: 00
et al. 2001; Ye et al. 2003; Cao et al. 2004; Cao 10: 00 5.0 Lemin "
et al. 2007; Gnauk et al. 2008) . 47 mm ( Whatman QM/A England) .
( Andreae et al. 2008; 2009) 800 C 3 h(
( SOC Secondary Organic Carbon) ) ( 20 ~23 C
(Bond et al. 2004; Schichtel et al. 2008) 35% ~45%) 24 h 1 pg
( WSOC Water-Soluble Organic Carbon) ( Sartorius Gottingen Germany)
( Yang et al. 2005; Ho et al. 2006; Viana -18 C
et al. 2007; Anderson et al. 2008; Pathak et al.
2011; Park and Cho 2011) 2.3
( Cao et al. 2005) N N
OC.EC  WSOC
( 2004) . 2.4
0C EC DRI Model
. 2009 1000 2001 . IMPROVE
300 . 2009 600 (TOR Thermal Optical Reflectance)
200
( Chow et al. 1993).
2.0 em’ 15 mL
( 2004) . lh (0.2 pm PTFE membrane
( ) Whatman) . GE Sievers 900 online
WSO0C
0.03 pgeL™". ;
(6.0 moleL™'
2009 4 19 —5 17 H,PO,) ( ICR Inorganic.
29 d PM,; OC.EC.WSOC Carbon Remover) co,
( ). ( LC levoglucosan) (15% ( NH,) »S,05)
co,
N N N 2.0 em’ 2 mL
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I h (0.2 pm PTFE membrane (26.4+7.2) (20.7+£6.0) (5.7 +1.8)
Whatman) ISC3000 (10.4 +3.4) pgem™’ PM, .
MA LC ( Engling 21.6% +6.1% 17.0% =5.3% 4.5% +1.2%
et al. 2006) . 8.5% +£2.7% . WSOC 0oC
1/4 10 mL (R> 0C 50.1% +£5.6% 33.6%
18.2 MQ) lh 0.45 pm ~60.5%. LC ( Engling
Dionex—600 et al. 2006; Zhang et al. 2010)
( Shen et al. 2009) . (396.5 + 405. 3) ng*m™’ 1820. 9
2.5 ngem ™’ ( Zhang et al.
2000 4 19 —5 17 2008) ( Zhang et al. 2010)
29 N ClI- K©
( Hays et al. 2005)
L2009 3 —5
2
29 2 0C EC TOR
PM, | 2 PM,
3 ( Results)
( 2004) . OC
3.1 OC.EC.WSOC LC WSOC
1 PM, WSOC
.PM, | (133.2 +55.5) pgem~ ( Simoneit et al. 2004) . EC .
60.0 ~300.5 pgem . (TC Total
Carbon TC =0C +EC) .0C.EC.WSOC 20km
1 PM, ,
Table 1 Level of chemical components concentrations in PM, 5 in spring in Chengdu
PM, TC oc EC WSoC LC F- cl-
Hpgem™)  /(pgem™)  (pgem ™) (pe'm™) /(pgem?) /(ngemT?)  /(pgem ) /(pugem™)
133.2 £55.5 26.4 +£7.2 20.7 £6.0 5.7+1.8 10.4 £3.4 396.5 £405.3 0.3+0.1 2.7+1.7
300.5 49.4 41.8 9.9 21.4 1820.9 0.6 6.9
60.0 15.7 12. 4 3.3 6.4 36.0 0.2 0.4
NO; S03- Na* NH,! K* Mg?* Ca®*
Mpgm™)  Npgm™)  (pgm™)  /(pgem™) S(permT) /(pgrmT) /(pgrm )
9.7+6.2 15.5+9.0 0.5+0.7 4.7+4.6 3.0=1.8 0.00.1 2.4:2.0
31.7 37.2 2.3 17.1 8.5 0.4 8.5
3.7 4.5 0.0 0.0 0.8 0.0 0.0
2 PM, ,
Table 2 Level of carbonaceous species in PM, 5 in April in major cities of China
PM, TC oC EC WSsocC
M(pgem™3) /pgm™) /(pgem™) /(pgm™) /(pgm?)
2009 4 19 —5 17 n=29  133.2 26. 4 20.7 5.7 10. 4
2005 5 5 —6 15 n=39 67 26.9 16.9 10.0 5.8 Pathak et al. 2011
2007 4 1 —4 30 n =28 79.2 22.9 14.8 8.1 — Tao et al. 2009
2000 3 9 —5 25  a=12" 88.6 24.88 18.21 6.67 - He et al. 2001
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Fig.2  Diurnal variations of meteorological parameters in spring
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Fig. 1 Diurnal variations of major components in PM, 5 in spring in

Chengdu
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0C2.0C3.0C4.WSOC.LC. K"

2( F2)
ECI.NH,; .NO;  SO;~
3( F3) EC2.EC3.Na* . Mg*" .
Ca’* F~
0C2.0C3.0C4
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3 PM, 5
Table 3 Factor analysis of chemical species in PM, s in spring in
Chengdu
Fl 2 F3
0C1 -0.192 0.361 -0.090
0C2 0.938 0.225 -0.071
0C3 0.949 -0.113 0.100
0C4 0.930 0.186 -0.028
op -0.488 0.195 0.415
ECI 0.321 0.821 0. 161
EC2 -0.345 -0.489 0.556
EC3 -0.006 -0.135 0.609
WwSoC 0.936 0.207 0.029
LC 0.875 -0.016 -0.169
Na* 0.054 -0.051 0. 865
NH,! 0. 140 0.933 -0.239
K* 0. 888 0.002 -0.177
Mg** 0.027 -0.097 0.890
Ca** -0.047 -0.259 0.879
F- -0.073 0.222 0.772
cl- 0.834 0.328 0.205
NO; 0.194 0.912 -0.115
S0%- 0.055 0.948 -0.018
6.3 4.1 4.0
33.4% 21.5% 21.0%
PMZS
3 N
- SOC 0oC
TC . 0oC
LC/0C
LC/0C (3.7%) ( Zhang
et al. 2007) (0]

0C

31
46.0% 6.7% ~98.3% TC
36.6% 7.3% ~83.2%.
4 ( Conclusions)
1) PM, (133.2 =
55.5) pgem > TC.OC.EC.WSOC
(26.4+7.2) (20.7+6.0) (5.7+1.8) (10.4+
3.4) pgem’ LC (396.5 +405. 3)

1820.9 ngem~’

-3
ngem

2) 0C2.0C3.0C4 WSOC
EC1 EC2.EC3
3)
OC TC
46.0% 36.6%.
(1955—)
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