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ABSTRACT

A gas chromatographic method for the determination of airborne formaldehyde was established. In order to

be highly detectable with the electron capture detector, formaldehyde was derivatized to its pentafluorobenzyl

oxime form by reacting with 0-(2,3,4,5,6-pentafluorobenzyl)hydroxylamine hydrochloride (PFBHA) at pH of

4.6 and temperature of 50°C for 1 hour. Air samples were collected into a Tedlar® bag followed by transferring

into water contained in two impingers in series. Collection efficiency in the front trap was higher than 90%.

Measurement of selected indoor and outdoor air samples showed higher formaldehyde concentrations in indoor

air environments and the importance of ventilation for reducing indoor pollution.
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Fig. 1. The reaction of formaldehyde with PFBHA [0-(2,3,4,5,6-pentafluorobenzyl)hydroxylamine] at pH of approxi-
mately S in water yields a formaldehyde -oxime derivative, which is highly sensitive in the electron capture detector.
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Fig. 2. A chromatogram of an air sample showing form-
aldehyde and decafluorobipheny! (the internal stand-
ard) at retention times of 3.47 and 5.04, respec-
tively.
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Fig. 3. A calibration curve of formaldehyde.
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Fig. 4. Comparison of gas chromatographic responses of
the formaldehyde oxime according to reaction tem-
perature and time. Reaction temperature of 50°C and
time of 1 hour were chosen for the derivatization of
formaldehyde to its oxime compound in the analy-
sis.
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Table 1. Descriptions of indoor sampling sites and measured formaldehyde concentrations

Site Site descriptions Concentration, Lg/m? (ppb)
1 No windows; many smokers; poorly ventilated 80.6 (65.7)
PC room 2 Windows open; several smokers 24.1(19.6)
3 Underground; poorly ventilated 41.0 (33.4)
1 ‘Windows and door open 25.0(204)
Restaurant 2 Windows open; no smokers 22.9(18.7)
3 Windows and door open 24.1 (19.6)
1 Clothing store 42.7 (34.8)
Underground 2 Shoe store 473 (38.5)
shopping center .
3 Underground parking lot 31.1(25.3)
1 Built 2 years ago; cooking; poorly ventilated 87.2(71.1)
2 Built 2 years ago; well ventilated 37.6 (30.6)
Apartment 3 Built 10 years ago, windows open 30.0 (24.4)
4 Built 15 years ago, poorly ventilated 51.7(42.1)
5 Built 10 years ago, cooking, poorly ventilated 56.8 (46.3)
Automobil Before driving 31.3(25.5)
utomobile . .
(Sephia, 1996) 10 minute driving 45.0 (36.7)

20 minute driving

504 (41.1)
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Table 2. Descriptions of outdoor sampling sites and measured formaldehyde concentrations

Site Site descriptions Concentration, pg/m? (ppb)
1 Natural Sciences Building 13.2 (10.8)
Campus areas 2 Mirae Square 14.1 (11.5)
3 Front of the Kangwon National University back gate 234 (19.1)
1 Front of the Chunchon City Hall 16.4 (13.4)
Downtown areas 2 Myung Dong 15.4 (12.6)
3 Cinema 16.8 (13.7)
1 Shin Dong; fruit farms located nearby 21.4(17.4)
Rural areas 2 Mannchon Ri; agricultural fields adjacent 8.1 (6.61)
3 Jinae Ri; agricultural fields and mountains 10.9 (8.88)
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Fig. 6. Formaldehyde concentrations between indoor and
outdoor air environments were significantly differ-
ent at 5% level of significance with a p-value of
0.025.
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