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Characterlstlcs and Main Inﬂuencmg Factors of Blagk Carbon Aerosol 1n Beljlng
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Abstract Black carbon (BC), PM, 5, CO, NO_, and meteorological fictors were observed throughout 2019 at four different sites. The spatial and temporal characteristics
of BC werg; analyze( along with the main influencing factors. The main results were as follows; the average p(BC) were (1.58 £1.15), (2.27+1.67), (3.35+2.13),
and (3.57 +2.40) wg-m ™ at the background area (BA) , urhan area (UA) , urban roadside (UR) , and highway roadside (HR) , respectively. BC accounted for (5.3 +
1.6)%, (6.0£2.3)%, (9.0+3.6)%, and (8.1 +3.5)% of PM,  at the four sites. The p(BC), p(PM, 5), p(CO), and ¢(NO, ) at the four sites ranked in the order
of BA<UA <UR <HR, except that p(CO) at UR was higher than that at HR. Pollutants during the heating season were 1. 1-1. 7 times higher than those in the non-heating
season. The hackground p(BC) were estimated using the maximum frequency method , with the maximum value (0. 56 pg+m ™) and minimum value (0. 19 pg-m ) being
at UR and BA, respectively. The background p(BC), the average p(BC), and the proportion of BC in PM, 5 at UR and HR were higher than those at UA and BA, as a
result of traffic emissions. The p(BC) showed bimodal diurnal variations, and the heating season curve was higher than the non-heating season curve throughout the day.
Further, the morning peak (07:00-08:00) was higher in the non-heating season, and the midnight peak (00;00-02:00) was higher during the heating season, with the
minimum always occurring in the afternoon (14:00-16:00). The absorption Angstrom exponents ( AAE) were 1.38, 1.34, 1.26, and 1. 26 at the four sites (BA, UA, UR,
and HR, respectively). It was concluded that BC was dominated by fossil fuel emissions in the entire city. AAE in the heating season (1.46) was higher than that in the non-
heating season (1.23) as a result of the high proportion of biomass combustion. The diurnal variation trend of the AAE at the four sites showed the similar trend during the
non-heating season of high values in the afternoon and low values in the early moming, indicating that low AAE was caused by vehicle activity. The Pearson correlation
coefficients (r) between BC and PM, 5, CO, NO_, wind speed, and relative humidity were 0. 86, 0.81, 0.69, -0.37, and 0.34, respectively. The | r | was higher
during the heating season because coal combustion contributed more as the common source of these pollutants. The ABC/ACO ratio at the four sites (BA, UA, UR, and HR)
were 3. 1x 107, 3.5 x107%, 3.9 x10 7%, and 4.1 x 10>, respectively. In a pollution episode, the increase in p(BC) at UA was mainly caused by regional
transmission, whereas the accumulation process of BC at UR was obvious. The secondary generation process of particulate matter might occur due to the high concentration of
precursors at UR.

Key words: black carbon(BC) ; roadside site; concentration characteristic; diurnal variation; absorption Angstrom exponent( AAE) ; pollution episode
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Table 2 Correlation coefficient between BC and different

pollutants/meteorological factors

WiH P& E| P B
PM, s 0.90 +0. 04 0.79 £0.07 0. 86 +0. 04
co 0.88 +0.02 0.68 0. 05 0.81 £0.03
NO, 0.74 £0.05 0.59 0. 06 0.69 +0.01
WG -0.42+0.10 -0.37+0.12 -0.37 £0.10
! -0.01+0.14  -0.07 +0.10  -0.15 +0. 10
AHXHR 0.50 +0. 05 0.40 0. 06 0.34 0. 04
E -0.32+0.08 0.00 0. 03 0.03 0. 03
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Fig. 8 Scatter plot and regression line of p(BC) and p(CO)
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Table 3 Linear fitting formula of p(BC) and p(CO)

i { BA UA

UR HR

Kl 7 y =3.394x - 0. 307
EIPeES y=2.798x +0. 114
AT y=3.120x 0. 085

y=3.861x —0. 706
y =2.826x —0.058
y=3.516x - 0. 498

y =4.386x - 1.028 y=4.337x-0.254
y=3.273x +0. 271 y=3.781x +0. 537
y=3.949x - 0. 370 y=4.092x +0. 223
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