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Abstract

The potential emission of chemicals from expanded polystyrene, which is commonly used as insulation in
houses, was investigated. Two types of polystyrene were dissolved with toluene and limonene, and the emitted
chemicals were analyzed by TD-GC/MS. Emissions of styrene monomer and expanding agents (i.e. pentane,
dichloroethane, and 1-chloro-1,1-difluoroethane) were confirmed irrespective of solvents or reaction time. The
results suggested that these chemicals were residues contained within the expanded polystyrene, not products
from the reaction between the polystyrene and the solvents. The maximum styrene monomer content was 5.07 X
102 wt.%. If the emission of styrene monomer residues from expanded polystyrene used as insulation were to
occur at a constant rate for 30 years, the estimated indoor steady state concentration would be 10.1 yg/m®.
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Table 2 Compounds emitted by dissolution of expanded polystyrene (beads method) into toluene.
Abundance of chemicals by the dissolutions of expanded polystyrene (beads method)

into toluene per 1.00 g of the polystyrene.

(a) Compounds contained in gas phase after 2 hours

Abundance [ng/g] Breakthrqugh /
Collection Breakthrough Total Collection
Pentane 7.09 X 10° 7.80 X 10° 1.49 X 10 1.10
Styrene 3.83 X 10° 414 4.25 X 10° 0.11
(b) Compounds contained in liquid phase after 2 hours
Abundance [ng/g] Breakthrqugh /
Collection Breakthrough Total Collection
Pentane 8.36 X 10* 4.50 X 10* 1.29 X 10° 0.54
Styrene 991 X 10° 2.10 X 10" 1.01 x 10° 0.02
(c) Compounds contained in liquid phase after 24 hours
Abundance [ng/g] Breakthrqugh /
Collection Breakthrough Total Collection
Pentane 1.08 X 10° 1.29 X 10° 2.37 X 10° 1.20
Styrene 7.37 X 10° N.D. 7.37 X 10° 0.00
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Table 3 Compounds emitted by dissolution of expanded polystyrene (beads method) into limonene.
Abundance of chemicals by the dissolutions of expanded polystyrene (beads method)

into limonene per 1.00 g of the polystyrene.

(a) Compounds contained in gas phase after 2 hours

Abundance [ng/g] Breakthrough /
Collection Breakthrough Total Collection
Pentane 1.26 X 10 52.6 1.27 X 10 0.004
Styrene 1.19 X 10° N.D. 1.19 X 10° 0.00
(b) Compounds contained in liquid phase after 2 hours
Abundance [ng/g] Breakthrough /
Collection Breakthrough Total Collection
Pentane 9.36 X 10° N.D. 9.36 X 10° 0.00
Styrene 5.06 X 10° N.D. 5.06 X 10° 0.00

Table 4 Compounds emitted by dissolution of expanded polystyrene (extrusion method) into toluene.
Abundance of chemicals by the dissolutions of expanded polystyrene (extrusion method)

into toluene per 1.00 g of the polystyrene.

(a) Compounds contained in gas phase after 2 hours

Abundance [ng/g] Breakthrough /
Collection Breakthrough Total Collection
HCFC-142b 418 X 10° 5.39 X 10° 9.57 X 10° 1.29
Dichloroethane 81.3 57.3 1.38 X 10° 0.70
Styrene 6.24 X 10° 1.01 X 10 7.25 X 10° 0.16
(b) Compounds contained in liquid phase after 2 hours
Abundance [ng/g] Breakthrough /
Collection Breakthrough Total Collection
HCFC-142b N.D. N.D. N.D. —
Dichloroethane N.D. N.D. N.D. —
Styrene 1.07 X 10° 3.37 X 10* 1.11 X 10° 0.03
(c) Compounds contained in liquid phase after 24 hours
Abundance [ng/g] Breakthrough /
Collection Breakthrough Total Collection
HCFC-142b N.D. N.D. N.D. -
Dichloroethane N.D. N.D. N.D. —
Styrene 879 X 10° N.D. 879 X 10° 0.00
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Table 5 Compounds emitted by dissolution of expanded polystyrene (extrusion method) into limonene.
Abundance of chemicals by the dissolutions of expanded polystyrene (extrusion method) into

limonene per 1.00 g of the polystyrene.

(a) Compounds contained in gas phase after 2 hours

Abundance [ng/g] Breakthrqugh /
Collection Breakthrough Total Collection
HCFC-142b 4.36 X 10' 448 X 10* 8.84 X 10* 1.03
Dichloroethane 2.77 X 10° 3.03 X 10° 5.80 X 10° 1.10
Styrene 4.27 X 107 19.8 447 X 10° 0.05
(b) Compounds contained in liquid phase after 2 hours
Abundance [ng/g] Breakthrough /
Collection Breakthrough Total Collection
HCFC-142b 443 X 10" 6.69 X 10' 1.11 X 10° 1.51
Dichloroethane N.D. N.D. N.D. —
Styrene 2.62 X 10° N.D. 2.62 X 10° 0.00
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2 Changes in abundance of chemicals from expanded
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A linear increase of styrene abundance was not observed.
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