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ABSTRACT

A passive sampler has been developed for determination of formaldehyde
indoors. The sampling device consists of a polypropylene tube containing a cellulose
filter treated with 1% NaHSOs3. The PTFE membrane was placed at the open end of the
diffusion tube to reduce some meteorological effects (humidity and wind speed). The
sampling device collects gaseous molecule, which diffuses through the membrane, and
it is then trapped on an absorbent. After exposure, the filter is desorbed by DI water
and analyzed by the chromotropic acid (CTA) method. Optimization and validation
studies were conducted by put the sampling devices in the formaldehyde exposure
chamber. The exposure chamber is an equipment for determination an accuracy of the
self-constructed passive sampler by injection of known analyte concentration into the
chamber and control the inside conditions such as humidity, temperature and wind
speed. Desired amount of formaldehyde and water vapor are applied into the chamber
under the specified conditions. Extraction recovery of standard spiking was 93+3%

with relative standard deviation of 2.8 %. The limits of detection (LOD) of the



formaldehyde passive sampler were 0.21 mg/m® for 8 hours and 0.06 mg/m? for 24
hours exposure. The limits of quantification (LOQ) were 0.70 and 0.20 mg/m® for 8
and 24 hours, respectively.

The stability of formaldehyde trapped in the sampler which was stored at 4 —
30 °C, was longer than 3 week with no loss. Moreover, orientation position of the
formaldehyde passive sampler and reverse diffusion effect were not affected to the
sampling.

To determine an accuracy of the passive samplers, several tests were carried
out by using exposure chamber system under conditions similar to sampling conditions
indoor air. It was found that the formaldehyde passive samplers valid over a wide
range of concentrations (2.5 — 18 mg/m®), sampling time (4 hours), and wind speed
(0.0 — 1.5 m/s). The total air resistance for each concentration was 382.3 m™. Percent
recovery of the formaldehyde from passive sampler (n=5) was in range of 80-120 with
less than 10% RSD. The accuracy of the constructed passive sampler was tested by
comparing with a commercial passive sampler (SKC inc., USA) in term of indoor air
sampling the workplace. It was found that the differences of indoor formaldehyde
concentrations were 7.2 % and 13.0 % for 8 and 24 hours, respectively. The
formaldehyde concentrations detected by the self-constructed passive sampler were

lower than those from SKC inc.
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