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Pollution Characteristics of Organic and Elemental Carbon in PM, ; in Taiyuan
LIU Shan', PENG Lin** , WEN Yan-ping’, BAI Hui-ling', LIU Feng-xian', SHI Mei-xian', LI Li-juan’

(1. College of Environmental Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China; 2. College of
Environmental Science and Engineering, North China Electric Power University, Beijing 102206, China; 3. Taiyuan Environment
Monitoring Central Station, Taiyuan 030002, China)

Abstract: PM, ; samples were collected at four sampling sites to study pollution characteristics of carbonaceous aerosols in Taiyuan
during winter and summer. Organic cartbon (OC) and elemental carbon (EC) in PM,  were analyzed by carbon analyzer, and the
characteristics including pollution levels, temporal and spatial distributions of OC and EC, secondary organic carbon ( SOC) and
relationships of OC and EC were discussed in detail. The average concentrations of OC and EC in winter were 22.3 pg + m ~ and 18.3
pg-m >, respectively, while in summer were 13. 1 pg-m > and 9. 8 pg-m > respectively. The concentrations of total carbon aerosol
(TCA) accounted for 56. 6% of PM, 5 in winter, and 36. 5% in summer; the concentrations of OC and EC at four sites in winter were
higher than those in summer, OC and EC levels showed a good uniformity in winter while in summer, the spatial distributions of OC
and EC were obviously different; SOC levels were lighter than other cities; the correlation between OC and EC was stronger in winter
than that in summer.

Key words:PM, ;; organic carbon( OC) ; elemental carbon(EC) ; secondary organic carbon(SOC) ; Taiyuan
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Table 1  Descriptions of the sampling locations
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Table 2 Mass concentration and specific values of compounds containing carbon in PM,

7 TiH RFER KR 2 RHERL3 RFEH 4 Py
p(TC)/pg-m > 41.9£15.0 42.8 £14.2 42.2£19.7 35.0+10.0 40.5+15.1
p(0C)/pgm™> 22.4+£7.4 23.8+8.1 22.7+9.6 20.5£5.5 22.3+7.8
p(EC)/pg-m~? 19.5£7.9 19.1+6.4 19.5£10.2 14.5 4.9 18.3 7.7

& p(TCA)/pg-m ™3 50.7 +18.0 52.4+17.4 51.2+23.5 43.2+12.2 49.4 +18.1
p(TCA)/p(PM, 5)/% 52.7 51.6 57.6 64.6 56.6
p(SOC)/pgem 3 3.4+3.0 3.6£3.1 4.4+2.6 4.7+2.9 4.0+3.0
p(SOC)/p(0C)/ % 16.2 14.8 21.4 23.7 19.1
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p(EC)/pg-m~? 7.1£2.0 13.6 £3.0 11.1£2.8 7.5+2.4 9.8+3.7

ES p(TCA)/pg-m ™3 24.1+£6.3 37.3+7.5 27.9+5.2 23.5+5.1 28.2+8.0
p(TCA)/p(PM, 5)/% 31.4 43.6 35.1 35.9 36.5
p(SOC)/pgem 3 3.4+1.9 6.3+4.2 5.0£3.0 4.0+2.0 4.6+3.0
p(SOC)/p(0C)/ % 27.4 34.7 39.2 34.8 34.0
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Table 3 Level of OC and EC concentrations in fine particles in urban cities in China

Wi FE 21 1 0C/pg-m 3 EC/pg-m 3 ik
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KR " . B
PM, ; CE= 13.1 9.8
. PM, 5 g 32.2 11.3 [14]
21N
PM, s eSS 14.9 8.4
i PM, , &% 13.2 4.9 [15]
PM, ; CE 5.5 3.4
" PM, s e 24.2 7.9 [16]
' PM, 5 RS 14.0 4.5
Fort PM, zzé 32.1 3.7 [17]
PM, | E= 14.4 2.1
. PM L& 13.5 4.6
ﬁﬂ'\ 2.1 ﬁé% [18]
PM, , ES 10.5 2.0
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Fig. 2 OC and EC mass concentrations during winter and summer at the four sampling sites
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Fig. 3 Correlations between OC and EC in winter and in summer
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