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Influence of heavy metal dry deposition on soil in flue gas of municipal solid waste incineration
power generation project
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1. Beijing Central Bohong Environmental Resources Technology Co. Ltd., Beijing 100107, China

2. Key Laboratory for Semi-Arid Climate Change of the Ministry of Education, College of Atmospheric Sciences, Lanzhou
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Abstract: Background, aim, and scope Soil pollution caused by heavy metal deposition in flue gas of incinerator
from municipal solid waste incineration power generation project is the focus of environmental impact assessment
and environmental protection management. Materials and methods A municipal solid waste incineration project
was selected as an example. Based on determining the incinerator emission intensity and meteorological data, the

AERMOD was used to predict the settlement characteristics of Pb, Hg and Cd in incineration flue gas and the
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influence on the soil environmental quality in the area of the project. Results The cumulative concentrations of
Pb, Hg, Cd were 16.35 mg-kg ', 0.2720 mg-kg ', 0.1310 mg-kg ' and the corresponding concentration standard
rates were 4.7%, 27.2%, 21.8% respectively. The annual settlement of Pb, Hg, Cd in the downwind direction all
increased first and then decreased with the distance from the source and the corresponding peaks were 8.06 mg-m ~
(d=400 m), 0.13 mg-m > (d=400 m), 0.04 mg-m > (d=300—>500 m). The pollution coefficient which was related
to wind direction, wind frequency, wind speed was used to measure the influence of wind on the diffusion of
pollutants, and the larger pollution coefficient meant the farther distance of corresponding equal settlement. Pollution
coefficient was greater in the south than in the north, the west was greater than the east and the north-south was
greater than the east-west. Discussion Although the cumulative concentrations of Pb, Hg, Cd all met the secondary
standard limits of Soil Environmental Quality Standard for Soils (GB 15618 —1995), it should be paid attention
to in view of its harmfulness. The settlement of pollutants increased first and then decreased with distance from the
source. The distribution of pollutants had a good consistency with the pollution coefficient. The pollution diffusion
distance of the north was greater than that of the south, the east was greater than the west and the north-south was
greater than the east-west. Conclusions Heavy metal in incineration flue gas from municipal solid waste incineration
power generation project would enter the soil with atmospheric deposition. Therefore, predictions on the impact of
heavy metal deposition on the soil environment was necessary when carrying out environmental impact assessment
of such projects. In this research, the relevant departments should pay attention to the emission of pollutants from
waste incineration especially Hg and Cd, although the sedimentation of heavy metal pollutants in incineration flue
gas had not exceeded the standard. Recommendations and perspectives This research would provide reference for
the research and application work related to effects of gas with heavy metal pollutants on soil environment.

Key words: municipal waste incineration; heavy metals; dry deposition; soil; atmospheric prediction
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Tab.1 Emission source intensity of heavy metals from the flue gas of incinerator
R - HEC B L HEA R P
Emission rate/(kg-h ) . . . Emission height Temperature Gas displacement  Inner diameter
Working condition of discharge ) K (b )
cd Hg Pb m (m™-h ") m
0.002 0.006 0.371 4% Consecutive 284.25 569976 5.6
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Tab.2 Dry deposition parameters
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Tab.3 Relationship between annual average pollution coefficient and annual average concentration distance from source
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