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Study on the Mechanisms of Hazardous Air Pollutant Emissions from Green
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Abstract; Analytic pyrolysis was conducted to simulate the heating conditions that green sand and bituminous coal would experience
during metal casting process. The hazardous air pollutant ( HAP) emissions from analytical pyrolysis were analyzed by GC-FID/MS.
The major components of the HAP emissions included benzene, toluene, xylene ( BTX) , phenol, and naphthalene. These HAPs were
generated from the pyrolysis of bituminous coal that was added as carbonaceous additives in the green sand. During TGA slow
pyrolysis, HAPs were mainly generated at 350-700°C. The yield of HAPs increased considerably when the coal was flash pyrolyzed.
The HAP emissions from analytical pyrolysis exhibited some similarity in the compositions and distributions with those from actual
casting processes. Compared with the conventional actual metal pouring emission tests, analytical pyrolysis techniques offered a fast and
cost-effective way to establish the HAP emission inventories of green sand during metal casting.
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Fig.2 DTG profiles of green sand, bituminous

coal, and bentonite clay
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Table 1  Major hazardous air pollutant emissions from analytical

pyrolysis and actual metal casting process
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