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Characteristics of Component Particle Size Distributions of Particulate Matter

Emitted from a Waste Incineration Plant
YU Zhuo-jun', WU Jian-hui'* |, ZHANG Yu-fen', ZHANG Jin-sheng', FENG Yin-chang', LI Pu’

(1. State Environmental Protection Key Laboratory of Urban Ambient Air Particulate Matter Pollution Prevention and Control, College of
Environmental Science and Engineering, Nankai University, Tianjin 300350, China; 2. Wuhan Environmental Monitoring Center,
Wuhan 430015, China)

Abstract: There are few analyses on the components of particulate matter emitted from waste incineration plants. In past studies,
analyses of particle size distribution characteristics of the components were mainly targeted at particles with larger particle sizes. An
electrical low pressure impactor ( ELPI) was used in this study to collect the particulate matter emitted from a waste incineration plant,
and the elements and carbonaceous components of these samples were analyzed. The particle size characteristics of organic carbon
(0C), elemental carbon (EC), and heavy metal elements in 14 particle size segments were analyzed and composition profiles of
elements and carbonaceous components of PM,, PM, ., and PM,, from the waste incineration plant were established to provide a
reference for refined source apportionment research. The results showed that the main components of the waste incineration plant
included Al, Si, S, Ca, Cr, Fe, OC, EC, etc. OC and Ca were dominating components, and mass fractions of these components in
the PM, ; profile were 10. 15% and 12.37% , respectively. The contents of heavy metals were ranked as Cr >Pb >Zn > Mn > Cu > Cd
> Ni, and the mass fractions of Cr and Pb in PM, s amounted to 1. 83% and 0. 74% , respectively. OC in the range of 2. 39-3. 99 and
6.68-9.91 pwm accounted for 15. 02% and 20. 45% of the total OC content, respectively, and the content of OC in fine particles was
higher than that in coarse particles. The content of EC in fine particles was much higher than that in coarse particles, and it accounted
for 14. 8% in the 0.382-0.613 pm particle size. Heavy metal elements such as Cr, Mn, Ni, Cu, Zn, Cd, and Pb were mainly
concentrated in the fine particles.

Key words: waste incineration; particulate matter; carbonaceous components; heavy metal elements; particle size distribution
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Fig. 1  Composition profile of elements and carbonaceous components of particulate matter from the waste incineration plant
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Table 1  Percentage of chemical components in different particle size segments/%
Fitt/ wm Na Mg Al Si S K Ca Ti Cr Mn Fe Cu Zn Pb 0ocC EC
0.006 ~0.0167 0.00 0.85 1.42 590 0.00 0.47 9.57 0.08 5.46 0.03 4.02 0.00 0.26 0.96 19.74 3.36
0.0167 ~0.0275 0.00 0.59 0.95 6.04 0.03 0.42 11.38 0.03 2.03 0.08 14.14 0.07 0.49 0.69 9.07 2.22
0.0275~0.056 0.00 0.35 0.33 6.04 0.00 0.32 4.40 0.00 3.02 0.06 2.00 0.24 0.18 0.63 19.86 4.77
0.056 ~0.0942 0.00 1.80 2.07 6.00 0.28 0.69 25.01 0.03 4.37 0.11 2.65 0.00 0.70 1.26 19.45 1.63
0.0942~0.156 0.00 0.41 1.32 3.67 0.00 0.39 299 0.00 275 0.02 1.98 0.00 0.14 0.35 14.99 2.42
0.156 ~0.261 0.18 0.59 9.51 3.48 0.50 0.74 15.04 0.03 2.68 0.04 3.04 0.00 0.66 0.92 21.40 1.73
0.261~0.382 0.00 0.69 1.34 2.64 0.54 0.69 10.42 0.05 2.23 0.03 1.36 0.00 0.58 0.94 8.85 0.54
0.382~0.613 0.00 0.22 0.65 5.05 0.14 0.31 0.00 0.00 3.8 0.11 1.95 0.00 0.00 0.64 5.83 1.96
0.613~0.948 0.52 2.34 2.31 12.80 5.81 0.94 39.09 0.15 1.09 0.20 11.86 0.34 0.46 0.81 3.45 0.64
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