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Formaldehyde (HCHO)

Formaldehyde 1s used 1n a variety of manufactured
products, including glues, tfabrics, resins, plywood, and
insulating materials. It can be absorbed through the skin
and eyes or mnhaled, which may cause eye, nose and throat
irritation, breathing dithculties, coughing, sneezing, nausea,

and potentially death (WHO, 2001).

A sensitivity below 0.08 ppm 1s required forfthe
w0 11 detection of HCHO (WHO, 2001). The signal(S) 1s

1 graphed versus concentration. T'he lower the
st concentration at which a signal 18 recorded, the

Conc. / ppb

Itoh et al., 2007) more sensitive the sensor 1s.
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Chortomn. Polyaniline (PANI)/MoW@s“hybrids had high

Methanol

Eianol sensitivity to HGHO, gbut also hady moderate

Acetone

foen sensitivity to acetylaldehyde, thu§the sensor had poor
o e e selectivity (Wang et ali20006).
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Absorption
HCHO absorbs and adsorb:

onto the sensing film. Both are

forms of physical interaction.

Desirable Sensing Material Features

For testing indoor air quality, a sensor must be able to selectively detect
HCHO below 0.08 ppm, at room temperature, over a short period of time.
T'he sensor should be able to be stored at room temperature and either not
react with HCGHO during storage or be able to be regenerated before use.
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Sensing Material at High Concentrations of

Formaldehyde (Above 1 ppm)

en. [ PANT doped with 5% NiO and 15% AlO:s

was the best sensing material for high

concentrations of formaldehyde due to its

selectivity, despite being less sensitive than some of
» the other polymers tested.

Sensing Material at Low Concentrations of

Formaldehyde (Below 1 ppm)

PANI and various doped PANI were

tested for sensitivity towards formaldehyde a
a concentration ot 0.09 ppm (or 90 ppb).
PANI doped with 5% Ni1O and 15% AlxOs

did not detect at such a low concentration.

PANI doped with 15% NiO had both the
e s Dest sensitivity and selectivity towards
formaldehyde at a concentration ot 0.09 ppm.
T'heretore, 1t was the best sensing material for lo
- concentrations of formaldehyde.
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Note: In collaboration with Prot. Abdel-Rahman, Systems Design
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