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ABSTRACT

Sorption and desorption of gaseous organic pollutants onto indoor surfaces affect
a pattern of occupant exposure to pollutants. This study aimed to measure the effects of
relative humidity and surface soiling on sorptive capacity of indoor material. Target organic
sorbates were toluene, tetrachloroethylene, decane, nicotine and phenol, while a studied
indoor material was polypropylene. Sorption experiments were conducted using a 25-liter
chamber at 0%, 50% and 90% relative humidity at 25°C. Kinetic sorption parameters were
determined using a mass balance integrating sorption at surface and embedded sinks with
a genetic algorithm. Results show that equilibrium partition coefficients between surface

and gas phase for the tested organic compounds ranged from 10° to 10°. Increasing the
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humidity to 50% and 90% decreased the sorption of toluene and decane, while the sorption

of nicotine at 90% relative humidity increased. Regarding surface soiling, polypropylene

surface exposed to the air of an air-tight room exhibited a decrease of a partition coefficient

for toluene by 64%, comparing to the cleaned surface.
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Sorbate RH A, (1m) A, (1/n) k, (1/h) k, (1/h) GF
Toluene 0% 1.95 0.68 0.39 0.3X10° 0.30
50% 1.72 0.40 0.32 1.8X10° 0.22
90% 1.76 0.96 0.46 0.7X10° 0.26
PERC 0% 1.20 0.23 0.15 5.0X10° 0.14
50% 1.10 0.26 0.23 6.0X10° 0.17
90% 1.16 0.42 0.16 14.7X10° 0.13
Decane 0% 8.01 0.61 0.60 18X10° 0.29
50% 1.79 0.42 0.32 38.8X10° 0.16
90% 1.93 0.20 0.29 12.1X10° 0.28
Nicotine 0% 13.28 0.10 0.77 5.0X10° 0.34
50% 16.39 0.15 1.12 7.9X10° 0.35
90% 17.44 0.13 1.29 6.1X10° 0.36
Phenol 0% 2.15 0.29 0.23 12.8X10° 0.20
50% 2.40 0.52 0.25 3.76X10° 0.18

90% 2.50 0.62 0.29 36.2X10° 0.19
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nsdunsd Log K, uecamenie aneile usaiuszlalasiou (mi/m’)
(Pa) anuiunsa A
Toluene 333 3.55 0.00 0.14
PERC 3.58 3.38 0.00 0.00
n-decane 4.69 2.37 0.00 0.00
Nicotine 5.87 1.15 0.00 0.52
Phenol 3.77 1.92 0.60 0.31
chemical injection
Vlye 1 Valve 2

Byaporator

Syinge
Humidifier
Mass flow meter Stanlegs steel chamber Pimp

Relatve humidity/Temperature probe
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