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Abstract 12 

Previous research suggests that filters used in indoor portable air cleaners or 13 

ventilation systems may be an indoor pollutant source at some point of using when it 14 

is loaded with certain amount of particle or gas phase pollutants. To evaluate its 15 

influence on indoor air quality, both qualitative and quantitative analysis of the 16 

potential source is needed. This study aims at investigating secondary volatile organic 17 

compounds (VOCs) emission from used fibrous particle filters. Used filters from 18 

portable air cleaners used in real life were collected. HEPA fibrous filters challenged 19 

by outdoor dust were investigated to simulate its application in residential fresh air 20 

system. Filter samples were stored in room temperature and three different relative 21 

humidity settings before testing. The emitted VOCs species and emission rate were 22 

measured using a single-pass test system, with TENAX sorbent tubes sampling and 23 

GC-MS analysis method. The emitted TVOC concentration profile with time 24 

presented a single-peak curve. The data indicated that the TVOC emission rate of 25 

used filters were influenced by both dust loading amount and environmental VOCs 26 

level. With the same dust loading, TVOC emission rate of filters challenged by indoor 27 

dust was 2~10 times higher than filters challenged by outdoor dust. When the 28 

environmental VOCs concentration was stable, there is a liner relationship between 29 

TVOC emission rate and dust loading. The TVOC emission rate was in the range of 30 

0.63mg/m2-3.46mg/m2 for filters used in portable air cleaners. After exposure in 31 

humid environment, the total emitted TVOC generally decreased with the major 32 
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