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Emission Characteristics and List of Inorganic Elements in_ Fine Partfcles of

Typical Industrial Kilns in Zhengzhou City LA T ! i 3
ZHAO Qing- yah HAN Shi-jie, ZHANG ¥j- glmn YANG Liu- -ming, ZHANG Ru1—g{1n YAN Qi-she ”.

(Reésearch Instifute of ¥ vironmental Sciénce,” College of Chemlstry and Moleoular En 1neer1ng., Zhengzhou Unlvermty,. Zhenvzhou
450001 , |China) ; [

Abstract;. Samples of-particulate matter from fu gas| emissions of typical brick, cémentyzand firebrick industrial kilns in Zhengzhou
City/were ¢ollected by dilution channel systems./Cr,/Mn, Fe, lCol, Na, Mg, Al, Si, P, S, Cl, K, CasiTi, V, Ni, Cu, Zn, Ga, As,
Se, Sf, dd, Sb#8n, Bajand Pb were analyzed. The“émi§s'i.o.rll.£agtors (EFs) and emissions of inorganic elements of PM, 5 from kilns

o

J ! A
# i o

flue gases of three industries in Zhengzhou City during 2016 were calculated. A grid list of 1 km x 1 km was also established. The
results show that the highest concentration of total inorganic elements was in the firebrick industry, corresponding to(609. 97 +490. 97)
;Lg'm_3: The concentration of inorganic elements in the three industries accounted for 34% -54% , 27% -42% , and 23%-53% of
PM, . The inorganic elements emitted from industrial kilns in brick and cement industries were mainly crust elements, and the highest
concentration elements were Cl and Al. The inorganic elements emitted by industrial furnaces in the firebrick industry were mainly
heavy metals, and the highest concentration element was Pb. The coefficient of divergence (CD) of inorganic elements in brick and
cement industry was 0. 389, that is slightly different. The CD between cement and refractory industry was 0. 732, which represents a
significant difference between inorganic element emissions. In 2016, the emissions of Pb, S, Zn, CI, K, As, Fe, Si, Cr, Al, Na,
and Ca in PM, ¢ from major industrial furnaces in Zhengzhou City were 919.0, 793.1, 124.7, 378.6, 82.6, 12.2, 60.4, 145.4,
7.4,86.6,15.8, and 111.4 kg-a™', respectively. Heavy metal emission in the Xinmi area was the highest, representing a high
health risk.

Key words :industrial furnace; fine particulates; inorganic elements; emission factors; emission inventories; spatial distribution
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Table 2 Detection limits of inorganic elements

JCHE W/ g+ cm 3 JLHE R/ g em 3
Na 0. 003 Ga 0. 005
Mg 0. 002 As 0. 008
Al 0. 004 Se 0. 006
Si 0. 005 Sr 0. 006
P 0.002 Cd 0.034

0. 006 Sn 0.016
Cl 0. 007 Sh 0.020
K 0. 005 Ba 0.022
Ca 0.014 Pb 0.015
Ti 0.010 Cr 0.018
\% 0. 008 Mn 0.017
Ni 0. 006 Fe 0.028
Cu 0. 005 Co 0. 009
Zn 0. 003
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Table 3 Element concentration of industrial furnace PM, 5 for different industries/jug-m~
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mH fik) -1 ) -2 Kie-1 Kif-2 it - 1 it 41 -2 Tt #4 -3

Cr 0.02+0.02 0.36 +0.09 0.05 +0 0.03 £0.01 3.3120.22 2.20+0.5 8.88 +8.73

Mo 0.060.03 0.31£0.34 0.08 £0.01 0.18 £0.15 0.07 £0.01 0.12 £0.05 0.16 £0.16
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Na  0.46+0.47 3.21£3.6 0.16 +0.04 0.71 £0 2.53+0.38 0.37£0.32 4.75£3.82
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v 0.01 =0 0.1=0.1 0.01+0 0.01 =0 2.25 40.1 1515 +0.93 2,234 1.94)
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Table 4 Emission factors of inorganic elements in industrial furnace PM, 5/mg-t~!
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Fig. 5 Emissions of PM, 5 inorganic elements from main industrial furnaces in Zhengzhou during 2016
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Fig. 6 Spatial distribution of inorganic elements in PM, 5 discharged from major industrial furnaces in Zhengzhou City in 2016
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