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Composition and Variation Characteristics of Atmospheric Carbonaceous Species
in PM, ; in Taiyuan, China

ZHANG Gui-xiang' , YAN Yu-long', GUO Li-li', HE Qiu-sheng'*, CHEN Lai-guo’

(1. School of Environment and Safety, Taiyuan University of Science and Technology, Taiyuan 030024, China; 2. South China Institute

of Environmental Science, Ministry of Environmental Protection, Guangzhou 510655, China)

Abstract: Day-night variation characteristics of organic carbon (OC) and elemental carbon (EC) in atmospheric fine particles
(PM, 5) collected during winter of 2009 and spring of 2010 in Taiyuan city were analyzed using DRI Model 2001 A Thermal/ Optical
Carbon Analyzer, and the sources of carbonaceous materials in PM, ; were analyzed. The results showed that the average concentrations
of PM, ,, OC, EC and average OC/EC ratios were all higher during winter [ (289.2 +104.8) pg-m™, (65.2 +22.1) pg-m™,
(23.5 +8.2) pg-m™> and 2.8 +0.3] than during spring [ (248.6 £68.6) mg-m ™, (29.7 +6.2) pg-m™>, (20.2 +5.4)
pgem > and 1.5 +0. 3], higher in nighttime [ (309.3 £150.0) pg-m ™, (74.6 £19.5) ug-m ™, (24.3£6.6) pg-m > and 3. 1
+0. 3 Jthan in daytime [ (234.9 £122.1) pg-m™>, (54.9£28.2) wg-m™>, (22.6 +10.8) pg-m~> and 2.5 +0. 5] during winter
while higher in daytime [ (292.5 +120.8) pg-m™, (32.7 +10.5) wg-m™>, (22.7 £10.1) pg-m™> and 1.6 + 0.5 ] than in
nighttime [ (212.3 +36.7) pg-m ™, (29.6 £6.6) pg-m™>, (20.7 +6.4) wg-m > and 1.5 +0. 2] during spring. This result was
explained by the fact that winter is a “heating season” , especially in nighttime, emission of carbonaceous particles was increased
because of the increase of coal and biomass combustion and diffusion of pollutants was difficult because of low atmospheric temperature
and stable atmospheric conditions; and high OC/EC was caused by increase of OC emission but not contribution of secondary organic
carbon (SOC) since low temperature and weak solar radiation were not favorable for the formation of SOC. The higher concentrations of
PM, ;, OC and EC in daytime than in nighttime during spring might be due to more dust in daytime because of higher wind speed and
lower relative humidity in daytime than in nighttime, and the higher OC/EC in daytime than in nighttime might be caused by higher
temperature and stronger solar radiation in daytime, which were favorable for the formation of SOC. Comparing with other cities in
China, Taiyuan showed high concentrations of PM,, OC and EC, indicating serious carbonaceous aerosol pollution which may
significantly contribute to the formation of dust-haze.

Key words ; Taiyuan; PM, ,; carbonaceous composition; variation characteristics; source analysis
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Fig. 1  Location of the sampling site
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®1 ARARSERNEMARHELEFNESE PM, ;. OC f1 EC BFHRER OC/EC(TOR Jrik)
Table 1 ~ Average concentrations of PM, 5, OC, EC and their OC/EC ratios in Taiyuan and other cities in China (TOR method)
Wi A PM, 5/pg m ™3 0C/pg-m ™3 EC/pug-m > 0C/EC SCiik
KIFE A&F 289.2 +104.8 65.2 £22.1 23.5+8.2 2.8+0.3 A5
HE 248.6 +68.6 29.7 6.2 20.2£5.4 1.5+0.3 LN
iy AFE 54.5£22.9 9.6 +4.5 4.7+2.9 2.3 (9]
[ I === 105.9 £71.4 22.6+18.0 8.3+5.6 2.7 (9]
N &ZF 60.8 £18.0 13.2 4.1 6.1+1.8 2.2 [9]
Wi 4% 19.3 +23.7 12.2 +4.4 5.0+1.6 2.5 [9]
ki A% 88.6 16.4 8.16 [16]
H% 61.7 16. 1 5.27 [16]
K& &F 140.5 +66. 1 27.2+15.3 7.13.5 3.7 (5]
HH 4% 127.9 +58.5 26.6+11.0 6.3+2.4 4.3 [5]
R &% 179.4 +87.8 38.9 +18.4 8.5+3.5 4.5 [5]
[ == 375.2 +143.5 102.3 +33.0 21.6 £5.4 4.7 (5]
b & F 184.5 +33.9 40.1+4.4 9.9+3.0 4.3 (8]
HE 118.5 £27.3 21.5%7.3 6.5+0.1 3.3 [8]
4
; 4% AX | %=
RN A W
£
H a2
4
T
Bl
0
90
75 -
60 —
S
L
&
2 151
0
30
25
g 20|
= L
= 15
& 10
H- > ﬁ
_5 1 1 | | 1 L | 1 1 1 1 1 | 1 L 1
~ o0 o (=] — ol | o0 (= —_— ol o g wy o =) [=]
- 5 7 8 g q 9 9 & 2 5 g g g 3 3§ =
- Z Z Z zZ =z 2 2 2 2 2 2 2 F 2 F =2
H# (A-H)

B2 REHELFNEFSEEFGHNERTL

Fig. 2 Day-night variability of ambient conditions in winter and spring during the sampling period
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