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Pollutlon Characterlstlcs and Ocoupatlonal Exposure Risk ' of Heavy Metals“‘ln
Indoor and Outdoor Amblent Partlcles at a Scaled Electronic Waste Dismantling

| -

Plant , ;Northwest China =

CAO Hpng—mel s ZHAO Liu-yuan', MU Xi', LI Yao-jie', MAO Xiao-xuan', HUANG Tao', MA Jian-min®, GAO
Hong' *

(1. Key Laboratory for Environmental Pollution Prediction and Control, Gansu Province, College of Earth and Environmental Sciences,
Lanzhou University, Lanzhou 730000, China; 2. Laboratory for Earth Surface Processes, Ministry of Education, College of Urban and
Environmental Science, Peking University, Beijing 100871, China)

Abstract: Atmospheric particle samples (PM, ;. PM, 5. PM,;) were collected from three sampling sites ( indoor and outdoor
workplaces of a formal e-waste dismantling plant, and upwind area) in an arid area of Northwest China. The contents of six heavy
metals (Cd, Cr, Cu, Ni, Pb, and Zn) were analyzed using ICP-OES. Based on this data, the concentration levels, size distribution
characteristics, and occupational exposure risks of heavy metals at the indoor and outdoor dismantling workplaces were studied. Particle
analysis showed that Zn (4 890 ng-m ™ indoors, 1245 ng-m ~outdoors) . Pb (indoors 1201 ng-m ™, outdoors 240 ng-m ™), and
Cu (indoors 1200 ng-m ™, outdoors 110 ng-m ) showed higher pollution levels indoors and outdoors at the dismantling workplace.
Moreover, the indoor concentration was much higher than that outdoors, indicating that the dismantling activity was the main cause of
the high levels of heavy metal contamination. The indoor and outdoor air pollution characteristics were closely related to the types of
electronic waste dismantled. Occupational exposure risk assessments showed that the total non-carcinogenic hazard quotient (HQ) of
the indoor and outdoor dismantling workshops was 1. 62 x 107, and 3. 60 x 10 ~*, respectively, and the carcinogenic risk values were
2.69 x1077 and 2. 59 x 10 ™°. Cd caused the greatest carcinogenic and non-carcinogenic risks at both indoor and outdoor dismantling
workplaces, but it was still far below the limits (1.0) and acceptable ranges (1 x 10 %) stipulated by U.S. EPA, indicating that the
health risks caused by heavy metals were minor or negligible. Heavy metals in the ambient particulate matter released from an
adequately equipped and formally managed e-waste dismantling plant would not lead to any public health risk. The sedimentation
characteristics of particulate heavy metals in different organs of the human respiratory system exhibited that the smaller the particle size

as, the greater the proportion of deposition in the depths of the respiratory system was. Enterprises should make scientific and

Wi A 2018-07-20; fEiTHHA: 2018-09-07

E&WH: EREARBEREESHTERAIEINH (41701582) 5 E% H AREILE TN H (41671460 )

1EERN . W19 ~ ), &, Wi+, Ifﬁﬁ?ﬁjﬂ'—]jﬂ( Y Y X e i A XU, E-mail ; caohm16@ lzu. edu. en
= WfEEH , E-mail : honggao@ lzu. edu. cn



1102 2D 53

B =

40 %

effective decisions on the respiratory health risks caused by such fine particles to the health of professional workers.

Key words: scaled e-waste dismantling; air particulates; heavy metals; pollution characteristics; occupational exposure risk;

deposition flux
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Table 1 =~ Parameters of the health risk assessment model
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SF BHEH P Cd: 6.30; Cr: 42; Ni: 0.84 [21]
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