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OC EC WSOC

1

1.1

20060 8 16 ~ 2007 8 9 . 6d PM-2.s ,

24 h, 52 ( 10 m)

2.5 Um ( 113 L/ min)
800°C 3 h, ,

R 4C ( s )
1.2
1.2.1 PM 2.5 , 1 Hg
(20~ 23C) 24 h 3, 3 PM:.s
(Hg) (m®) vl
1.2.2 OCUEC 0C EC (TOR),

, IMPROVE-A Hor 4 (140C 280°C
480°C 5807C) , 2% 98% ,3 (580°C 740°TC
840 C)

0.526 m’ 0C/EC 0C EC
, ocC (<580C) , EC
ocC MnO: CO2;CO2 (
) CHe, (FID)  CHaq
1.2.3 WSOC WSOC T OC 1/ 4
, 10 mL s 60 min 24 h
R 0.45 Pm , 4 mL
TOC TOC WSOC . s
PM.s WSOC , R 5%
2
2.1 PM.s OC EC WSOC
, PM2s OC EC WSOC ( ). 1
1 PM,s OC EC WSOC
Table 1 Statistical summary of PM, s and OC, EC, WSOC species
PMys oc EC 0C/ PM». s EC/PM» s WSO0C WS0C/0C
f?:n“(“;;. ;‘;V,e;‘;’ge coneentrE 404 7.1 4.0 18.3% 10. 2% 2.0 28.3%
Standard differen ce *19.6 +3.3 2.5 £3.8% £2.6% 1.2 +9.6%
Sample number 33" 52 52 33 33 52 52
Range of concentration 15.3~ 97.6 2.1~20.1 0.7~ 15.5 12.1%~ 28.8% 5.8%~ 15.8% 0.4~ 5.4 10.9%~ 54. 1%

(Hgm™?)

Rate of over-high NAAQS

0 — — — _ _ _
standard( %) 51.5%

* Numbers of loaded filter without breakage and effective for weight analysis, and analysis of species of particle in the filter was not af~

fected by the breakage.

1 , 42. 4 Ugem ™’

(NAAQS)

PMo2.s
15 Hgem™’ 33
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-3
(2006) NA AQS 35 lgem , 51.5% PMxs OC EC
7.1 4.0Hgem™°, 2.1~ 20.1 Hgem™® 0.7~ 15.5Ug*m™°,
PM2.s 18.3% £3.8% 10.2% £2.6% PMzs ) 0C EC
PMo2.s 28. 8% 15. 8%, PMzs 1, PM2s
-3
WSOC 2.0F1.20g*m ", WSOC/OC 28. 3% , 10.9% ~
54. 1% 0C
OC/EC/WSOC
8
2 2, 0C EC  WSOC , Ho
0oC EC , WSOC WSOC ,
1
Feng t
, 2003 ,
0oC EC WSOC : , ;
, 0C/ EC (TOR, DRI, USA), [ 11]
(TOT, Sunset lab. Inc., USA) PM.s OC EC WSOC
[12]
) ( ) )
2
2 OC EC  WSOC
Table 2 Comparison of OC, EC, WSOC in Guangzhou with that in other cities
City Sampling site  Site type Time n 0OC EC WSOC WSOC/OC OC/EC analysis Reference
2006~ 2007 summer 13 6.0 3.5 0.8 0.11 TOR, DRI,
Sun Yatsen .. . . :
Guangzhou U ni it Mixing site 2006~ 2007 winter 13 8.54.8 2.4 0.28 USA This study
ety 2006. 8~ 2007.8 52 7.14.0 2.0 0.29
2000~ 2001 summer 22 5.9 4.5 1 0.36 TOR, DRI,
HongKong Tsuen Wan Mixing site 2000~ 2001 winter 22 8.8 4.8 3. 0.39 USA Ho et al.,
Annual Average 44 7.4 4.7 2.8 0.37 2006! 8!
2003. 7( summ er) 7 10.56.1 4.6 0.44 TOT, DRI, ¥ L al
Guangzhou Tianhe Mixing site 2002. 12( win ter) 7 26.26.7 1.5 0.29 USA 236‘%[ o
Annual Average 14 18.46.4 6.1 0. 36
Pekine 2002. 7( summ er) 7 17.65.7 5.7 0.32 TOT, DRI, ¥ L al
Beijing UE’ e y Mixing site 2002. 11( winter) 7 25.25.7 6.6 0.26  USA 236‘%[ o
mversty Annual Average 14 21.45.7 6.2 0.29
Fud: 2003. 8( summ er) 7 3.91.8 1.5 0.38 TOT, DRI, ¥ L al
Shan ghai U“ an y Mixing site 2002. 11( winter) 7 15.8 4 5.9 0.37 USA e
niversity Annual Average 14 9.92.9 3.7 0.38 2006
Amsterdam, Ezl;‘dn 5882 ? 491~ g 7(6(sun‘mtler)) gg z 3 } 3 119 8 ig TOT, Sunset Viana et al.,
Netherlands ghway PO A Tl wmter S : : Lab, USA 2007112
roadside Annual Average 60
2004. 7. 27~ 8.31( summer) 30 3.6 1.5 1.6 0. 44 '
Barcelona, Urban 2004.11. 16~ 12. 16( win- 30 6.92.6 21 0. 30 TOT, Sunset Viana et al.,
S pain roadside ter) : ’ ' : Lab, USA 2007
60
Annual Average
Ghent, Urban 2004. 6. 10~ 7.16( SL%mmer) 30 2.7 0.8 1.0 0.37 TOT. Sunset Viana et al.,
. . 2005. 1. 10~ 2.14(winter) 30 5.4 1.2 2.3 0.43 . [z
Bel gium roadside Lab, USA 2007
Annual Average 60 - - - -
2.2 OC EC WSOC
0C EC  WSOC 1 1 ,0C WSOC ,
“ 7,23 , , 10~ 12 , , 3
, 4~ 9 , 6~ 8 , , 10
~ 1 R PM>s OC WSOC
) WSOC PM=2s5 OC , PM2s
0C WSOC 1 EC , EC
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2 0C EC WSOC 2 ,0C (8.5
Ugem™*)> (7.9 Hgem™ *)> (6.1 Hgem *)> (6.0 Bgem™*); EC
(4.8 Hgem ) > (4. 1Hgem ) > (3.8Hg'm ) > (3.5Hg*m %), WSOC
, (2.9 Ugem™ ) > (2. 4Ugem ) > (1.5 Hgem™7)> (0.8 Hgem™*)
3 . . WSOocC, oc, EC,

wsoC oC EC 3

2 ? )

’ B ’ B

10
= OC
= or ~ EC = z
E st + WSOC E
271 E}
I 6 >
g st g
% o /\\\/\/ g
g o 2
S L S
O 1 1 1 1 L 1 1 1 1 1 1 1 1 o
Aug-06 Oct-06 Dec-06 Feb-07 Apr-07 Jun-07 Aug-07 Spring Summer Autumn Winter
1 OC EC WSOC 2 OCEC WSOC
Fig. 1 Monthly distribution of OC, EC and WSOC Fig. 2 Seasonal distribution of OC, EC and WSOC
2.3 OGEC (SO0 SOC/0oC
EC ,
25
, OC EC " y=1.20x+2.26
L 2_
0C EC R=0.81
3 0C EC )
o
R’= 0.81( P< 0.0001, n= 52), 0C EC 10+
PM.s OC EC > 5t
OC 0 ° ! 1 1
OC/EC 2 0 5 10 15 20
’ EC
(Secondary Organic Carbon, SOC)
3 OUEC
OCEC 2, PMos Fig.3 Reationship between OC and EC
SOC
SOC , Turpin Castro 1,
SOC= 0Cwi— EC (OC/ EC) min (1)
,S0C ; OCia ; (OC/EC) min OC/EC
Py SOC 3 ( OC/ EC) min 1. 2 3
, PM»s SOC 2.2 Hgem’, ocC 34% ,
PM2s SOC 0C 1/3, oc 2/3, OC/EC
0C EC 010 3, SOC
, SOC SOC/0C > > > ,
, S0C , , S0C SOC/0C R
> ,50C  0OC , 2.2 3 0C WwWSOcC
( > ) SOC 0C WSOC SOC SOC/0C
. SOC SOC(1.8 Kgem™ )
(2.9Hgem™*)  50%, (2.7Hgem™*) 61 1%; SOC/0C  (32%)
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(38%) 18.8%, (35%) 9.4% SOC SOC/OC ,
, SOC

3 OCUEC SOC SOCU OC
Table3 OC EC ratio, SOC and SOC OC

Ttem OC/EC SOC(Hgem™ ) S0C/ 0C
Annual average 2.0 2.2 34%
Spring average 1.8 1.6 30%
Summer average 2.0 1.8 32%
Autumn average 2.0 2.9 38%
Winter average 2.0 2.7 35%
3
(1) PM2 s 42.4 Ugem™°, (2006)
(15 Hg*m™") 182.7%, ; PM2s  OC EC
7.1 4.0Ugem™ >, PMas 18.3% £3.8% 10.2% *2.6%, PM2s s PMas
WSOC 2.0 Ugem™*, WSOC/ OC 28. 3% 0C/EC/WSOC
(2)0C WSOC “ ”.23 , 10~ 12 , (4~ 9
) ,  0C WSsocC ;EC ., EC
0C/EC/WSOC > , :
(3) 0C EC ,PM>s OC EC ,
SOC 2.2 Ug*m’,SOC OC 1/3, oC (2/3), OC/EC
SOC  sOcC/0C > > > , SOC  socC/
ocC , , soC
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Characterization of Organic Carbon, Elemental Carbon and
Water-Soluble Organic Carbon in PM:.s of Guangzhou City
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4. Department of Civil and Siructural Engineering, The HongKong
Polytechnic University, HongKong;
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Abstract: Daily PM25 samples were collected at Sun Yatsen University in Guangzhou city, lasting 1
year. The loaded samples were weighted for PM2s mass concentration, and analyzed for organic carbon
(0C), elemental carbon (EC), and watersoluble organic carbon ( WSOC). Monthly and seasonal
distribution characters of PM2s5 and OC, EC, WSOC were discussed and the results obtained in this
study were compared with others, showing severe carbonaceous pollution in Guangzhou. OG-EC
relationship was good, indicating most of sources of OC and EC was the same. Secondary organic
carbons ( SOC) were estimated based on OC/ EC ratio. SOC contributed average 1/3 to OC in PM2s.
SOC and SOC/OC ratio seasonal distributions were investigated, and the results clemonstrated that SOC
formed more in summer than in winter.

Keywords: PM2.5; Orgainc carbon; Elemental carbon; Watersoluble organic carbon
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