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Characterization of Organic and Elemental Carbon in PM,, in Xinzhou City

SHI Mei-xian, PENG Lin, LIU Xiao-feng, MU Ling, BAI Hui-ling, LIU Feng-xian, YANG Hua

(College of Environmental Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: PM,, samples were collected at four sampling sites to study pollution characteristics of carbonaceous aerosols in Xinzhou
during heating period (March) and non-heating period (July), 2011. Organic carbon (OC) and elemental carbon (EC) in PM,, were
analyzed by Elementar Analysensysteme GmbH vario EL cube, and the characteristics including pollution levels, temporal and spatial
distributions of OC and EC as well as OC/EC ratios were investigated in detail. The results were as following: OC and EC mass

*and (16.1 +4.3) pg-m™, respectively. The concentrations of total

concentrations of PM,; in Xinzhou were (18.5 +4.5) pg-m~
carbon aerosol (TCA) accounted for 70. 7% of PM,; during the heating period, and 43.8% during the non-heating period. The
concentrations of OC at four sites during the heating period were higher than those during the non-heating period, and this trend was
consistent with that of EC concentrations except for SQ site, which indicated coal combustion was a dominant source of OC and EC

during the heating period. OC concentration at XT site and EC concentration at DC site were the highest, which were 24. 1 pwg-m
g Y g , ng

3
and

and 22. 0 wg+-m ™ respectively, while the concentrations of OC and EC at SQ site were both the lowest, which were 17.2 wg+m~
14.5 wg-m ™, respectively, which indicated that the spatial distributions of OC and EC were obviously different. The average values of
OC/EC ratios were all below 2, which indicated that the primary pollution was predominant. The correlation between OC and EC during
the non-heating period was good with R* of 0. 55, indicating the emission sources were consistent and the vehicle exhaust played an
important role, while the correlation was weak during the heating period (R*> =0. 13) , which revealed that the emission sources of OC
and EC were complicated. Carbonaceous aerosol pollution should be reduced by controlling the primary emissions such as coal
combustion, vehicle exhaust, biomass burning and other industrial sources to improve the air quality in Xinzhou City.

Key words:PM,, ; organic carbon; elemental carbon; total carbon aerosol; correlation
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Table 1  Details of ambient air particulates at the four sampling sites
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AR P52 | BRI B TC R A HERf .

ABFSE A S E TR M R A A AR
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Cec = Crc ~ Coc (1)
e 2 WKLY EC BTEER I, ugom ™
e A TRR T TC BT IE, wgem ™5 oo HEE
SR OC BTk IE, pg-m ™.
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Table 2 Average concentrations of OC,EC,TCA and TCA/PM , ratios

g - X oc EC TCA TCA/PM,,
KBRS SRAEEFR] g Jugem > Jugem %
KO P s 19.2+3.0 15.5+2.7 46.2£7.6 86.1
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A 18.5+4.5 16.1+4.3 45.8 +10.5 54.9
£3 IRHITH PM,,F OC, EC REIRESE RN H Mt A tbE5
Table 3 Comparisons of OC and EC mass concentrations in Xinzhou with those in other cities of China
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Fig. 2 OC and EC mass concentrations during heating period and non-heating period at the four sampling sites
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Fig. 3 OC/PM,, and EC/PM, ratios during heating period and non-heating period at the four sampling sites
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Fig. 4 Average mass concentrations of OC and EC at the four

sampling sites during the sampling period
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Table 4 OC/EC ratios of PM,, in Xinzhou

P = a P s EHIE E[BPd7s EHIE SAEE
KQ 1.2~1.3 1.3 1.0~1.1 1.0 1.2
SQ 0.9~1.7 1.4 0.8~1.2 1.0 1.2
XT 1.1~1.5 1.4 0.7~2.6 1.5 1.4
DC 0.3~1.2 0.9 1.0~5.6 1.4 1.1
ST 0.3~1.7 1.2 0.7~2.6 1.3 1.2
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