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Organic Solvent Exposure of Thinner-Using Occupation and
Its Treatment by Means of TiO: Photocatalyst
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E&B KOREA Co. Ltd, Department of Environmental Health Science, Soonchunhyang University*

Abstract

Ultimate objective of industrial hygiene is the prevention of health impairment that may
result from exposure to chemicals at workplace. Workers in solvent thinner-using occupation
environment may be highly exposed to VOCs (volatile organic compounds) because solvent
thinner has been used extensively such as painting, spraying, degreasing, coating and so on in
Korea. The purpose of this study was to recognize, evaluate, and propose the control methods
of VOCs from solvent thinner-using workplace.

Five target volatile organic compounds (benzene, toluene, ethylbenzene, o-xylene, and
m-xylene) were monitored in H company of Shiwa Industrial Complex and analyzed in
perosnal, occupational indoor and outdoor during working hours simultaneously. Engineering
control such as local ventilation should be made in considering the long-term exposure, though
measured VOCs concentration did not exceed the workplace exposure standards. In addition, air
cleaning device should be installed in local ventilation because Shiwa Industrial Complex has
had the serious ambient air pollution. Currently, environmental purification using TiO:
photocatalyst have attracted a great deal of attention with increasing number of recent
environmental problems. In this study, TiO; sol coated on the ceramic bead was prepared by
sol-gel method and the photodegradation of target compounds was investigated in gas phase
by the exposure to UV-A lamp(365nm) in a batch system.
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Table 1. Measured concentrations and personal exposure of target material in thinner-using
occupation (Unit: ppm)

Benzene Toluene = Ethyl Benzene o—Xylene m-Xylene
O tional
ceupation 3144053  1414%630  4444+630  154+216
indoor N.D.
(n= 4) (25~4.1) (12.1~17.3) (37.9~55.8) (13.0~19.1)
n:
Oc tional
capaton 050,10 0.15:£0.10
outdoor N.D. 0.21 0.2
(0.4~06) (01~02)
(n=3)
Personal
4.20%0.69 21.4%873 547813806  1872+1250
exposure N.D.
(0= 8) (33~5.1) (16.1~38.2) (47.2~119.2) (17.3~39.4)
n:
At BE A 10(TWA) 100(TWA) 100(TWA) 100(TWA) 100(TWA)
ACGIH 05(TWA-skin) 50(TWA-skin)  100(TWA) 100(TWA) 100(TWA)

* N.D.: Not detected
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Fig. 1. Relationship between personal exposure of worker and mean concentration of area
sampling at thinner—using occupation.
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Fig. 2. Schematic diagram of photocatalyst reaction in batch system.
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