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Emlssmn Characterlstlcs and e’Em!,SSl()l‘l Factors of Vo1atlle Orgamc Compounds from

E-waste Dl"smantllng and Recycllng Processes ! & odl P,
XIEDan-ping, HUANG Zhong hui * , LIU Wang, NIE Peng, HUANC Zhong-kun, HE Hui, CHEN Xlao -yan r
Cuargdong Key Laboratory of Water and Air Pollution Connol Soith China Institilte of Environmental Sciences, Mmlstry of Ecologysand Environment, Guangzhou 510655,
Chlna) J # s 2 W _.w"'f

Abstract: A Iarge number=of volatile organic compounds (VOCs) are emltled from the high temperature treatment process in the dismantling and recycling procedure of e-
wastes,, which has a significant impact on the surrounding environment and human health. In this study, an e-waste dismantling and recycling yard was selected to measure the
VOCs concentrations and compositions in the exhaust of treatment facilities of heating baking board, plastic granulation, wet extraction, and pyrometallurgical workshops, and
the emission characteristics of VOCs and emission factors for total VOCs from different production processes were investigated. The results showed that there were significant
differences in total VOCs emission concentrations among different production processes. The concentrations of total VOCs produced in different workshops followed the
descending order of the heating haking board ( heating rotary plate fumace) process [ (2096. 1 +732.4) ug-m > ] > plastic granulation process [ (1639.1 +538.5)
pg+m ~ ] > heating baking hoard (electric heater) process [ (625.3 +535.5) wg=m > ] > pyrometallurgical process [ (436.8 +305.2) pg-m > ] > wet extraction process
[(271.3+73.1)pg'm > ]. The compositions of VOCs emitted from different production processes were also clearly different; however, the major components of VOCs were
generally oxygenated compounds and aromatic hydrocarbons. The specific component characteristics were as follows; the dominant groups of VOCs emitted from the heating
baking hoard process ( including heating rotary plate furnaces and electric heaters) were oxygenated compounds and aromatic hydrocarbons, accounting for 74. 1%-79. 7% of
the total. The main components of VOCs emitted from the pelletizing process were aromatic hydrocarbons and oxygenated compounds, accounting for 71. 8% of the total.
Oxygenated compounds and aromatic hydrocarbons, which contributed equally, were also the main groups of VOCs discharged by the wet extraction process, and the sum
proportion of the two groups was 84.2% . Halogenated hydrocarbon was the dominant group of VOCs from the pyrometallurgical process, accounting for 92. 1% of the sum of
VOCs. There was a substantial divergence in the total VOCs emission factors of different production processes. The ranking of the mean values of emission factors of total VOCs
was as follows the heating haking board ( electric heater) process (297.0 g+t ') > plastic granulation process (29.5 g+t™') > wet extraction process (25.4 g-t™') >
heating haking board ( heating rotary plate furnace) process (25.2 g+t ") >pyrometallurgical process (1.9 g+t~"). Therefore, the main VOCs emission processes of the e-
waste centralized dismantling and recycling industry were the heating baking hoard process and plastic granulation process.

Key words; E-waste dismantling and recycling; volatile organic compounds (VOCs) ; emission characteristics; emission factors; organized emission
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Table 2 Parameters of the variables for the calculation of total VOCs emission factors from different e-waste dismantling and recycling processes
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Fig. 3  Concentrations for the top ten compounds emitted from the two heating baking board processes
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