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Estimation of Annual Emission of Polycyclic Aromatic Hydrocarbons (PAHs) in China
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Abstract: Quantification of PAHs emission was significant due to improving government policy on energy and environment and
conducting fate simulation and risk assessment of PAHs in large scale. Based on emission factors and corresponding statistics of
emission activities from various literatures, annual PAH emissions in China in 1999, including 16 PAH species in the inventory
of prior pollutants suggested by USEPA, were estimated. Different activities involved fossil fuel consumption as the dominant
PAH emission source in China were classified as following: (1) industrial (including public power/heating plants) coal combus—
tion, (2) non—industrial (mostly residential) coal combustion, (3) coking coal, (4) oil burning for transportation, (5) non—trans—
portation oil burning, and (6) natural gas combustion. For each group, the total amount consumed in national scale was provided
by official statistical archive, while the emission factors were derived from medians of numerous available literature data, mainly
originated from Europe and North American. By multiplying each consumption data with the corresponding emission factor, the
estimated annual emissions of 16 PAH components in China were obtained. In addition, the uncertainties of emission results,
caused by use of averaged emission factor, were also analyzed based on the variations of the concerned emission factors. The re—
sults indicated that in 1999, the total emission of 16 PAH species in China was around 9799 tons, the related contributions of the
6 aforementioned sources were in the sequence as 1.0%, 65.6%, 30.6%, 0.9%, 1.8% and 0.1%. At the confidence interval of
75%, there were around one order of magnitude uncertainties for the 5 major emission sources, excluding natural gas for its trivial
influence. In the total PAHs emission, the percentage of high molecular weight PAH species, including the 7 carcinogenic PAHs,
was significantly higher in China than that in Great Lakes of North America, showing dominant coal combustion and coking pro—
duction in China and relatively higher ecological risk.
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Table 1 Annual consumption of fossil fuel in Chian in 1999
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Table 2 Medians and standard errors of in—transformed emission factors
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1 A 0.211 0.097 2 105 3.13 9.23 2.74 3.58 1.31 3.86 1.44 8.83
2 TAE 1.00 0.461 4.80 1.44 7.80 2.31 3.61 125 1.52 0.670 7.42
3 % 1.52 0.649 493 1.48 8.75 2.60 4.17 123 5.57 1.84 7.12
4 P 3.24 1.00 10.6 3.19 9.88 2.93 2.87 0.713 7.69 0.994 6.24
5 % 6.59 2.39 11.6 3.48 10.8 3.20 8.64 232 105 1.63 10.68
6 H 0.723 0.291 9.65 2.89 8.86 2.63 4.15 122 6.65 0.984 5.97
7 3 443 1.47 103 2.88 10.6 3.16 437 1.17 8.33 1.18 7.08
8 % 3.33 1.20 10.1 3.04 9.09 2.70 1.88 0.556 5.42 1.04 6.95
9 A [a) -0.567 0.228 9.23 2.76 8.28 2.46 476 1.58 5.37 0.795 6.44
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12 IRKkIPeE” 0.0477  0.0158 7.96 2.39 7.71 2.29 2.87 0.950 478 0.692 6.26
13 % (b1 0.693 0.22 9.68 2.90 8.15 242 2.90 0.921 4,97 0.860 5.35
14 Ei)f[123-cd]iE”  0.182 0.058 2 9.65 2.89 8.34 2.47 3.62 1.11 4.48 0.713 471
15 FI[ghilt 0.405 0.130 8.98 2.69 8.34 2.47 3.89 1.19 5.04 0.929 5.07
16 —HIF[anE" 0.405 0.174 103 3.09 6.76 2.01 0.950 0.366 2.63 0.569 3.63
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Figure 1 Contributions of various combustion sources to emissions of the total PAHs and B[a]P
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Figure 3 Fractions of various PAH compounds
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