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Abstract

A simple and precise analytical method is described for the determining the presence of formaldehyde (FA) in
residential air by high-performance liquid chromatography (HPLC) after passive sampling.

FA in the air was collected for 24 hours using a commercial porous PTFE (polytetrafluoroethylene) tube packing
silica gel impregnated with triethanolamine. After sampling, FA was extracted from the silica gel with 7 ml of 0.5-M
phosphoric acid. A 0.3 ml of acetonitrile dissolved 2.,4-dinitrophenylhydrazine (DNPH) (20 mg/ml) and 2.7 ml of
acetonitrile were added to the extract, and FA was allowed to convert to hydrazone derivative (FA-DNPH). The
compound was quantified by reversed-phase HPLC. Silica gel taken out of a fresh sampler was similarly treated, and
analyzed as a control.

The concentration of FA in the air could be determined linearly from 1 to about 200 ppb (v/v). For all
concentrations examined, the coefficient of variation on replicate assays of the whole preparation was less than 5%
Both the FA in used sampler and the FA-DNPH in prepared analytical solutions were stable for up to one month at
4°C in the dark. Present method was compared with colorimetric method using 4-amino-3-hydrazino-5-mercapto-
1,2,4-triazole (AHMT) and HPLC method using DNPH-cartridge for quantifying FA in air.

Key words: residential air, formaldehyde, high-performance liquid chromatography, passive sampling,
determination
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Fig. 1. Effects of temperature and reaction time on the
formation of FA-DNPH from FA.
A 1 2mol of FA was added to a mixture of 7 ml of
0.5-M phosphoric acid. 3ml of acetonitrile, 0.15ml
of TEA and 6mg of DNPH. The mixture was
allowed to react in a refrigerator (ca. 4°C) ( &) or

at room temperature (ca. 25°C) in the dark ( O).
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Fig. 2. Calibration curve of FA-DNPH.

A 0.1-ml portion of acetonitrile containing FA-

DNPH (0 - 10 zmol/ml) was added to a mixture of
7 ml of 0.5-M phosphoric acid containing 0.15ml of
TEA. 0.3ml of acetonitrile dissolved DNPH
(20mg/ml) and another 2.6ml of acetonitrile, and
the mixtures werc measured as described in the
text. The equation for the normal linear regression

linc is v = 847 x + 8893 (r=0.999).
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Typical chromatograms of a standard solution of FA-DNPH (250 nmol) (A): a solution

prepared from a sampler collected FA in residential air (ca. 45ppb) (B); and a solution from

control sampler (C). Chromatographic conditions arc given in the text.
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Table 1. Estimation of the passive sampler sampling rate.
Sampling Temperature Passive Active Sampling Rate
Point No. (°C) (nmol) (ppb) (ng/ppb/h)
1 19.5 44.7 8.3 6.6
2 154 199.9 38.1 6.7
3 12.2 209.5 37.3 7.1
4 17.4 2294 46.4 6.5
Mecan 6.7
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Table 2. Precision of the analytical method to determine FA in residential air.

Sampling Point Formaldehyde (ppb) Coetficient of
No. (n=5) Mean S.D. Variation (%)

1 2.8 0.1 4.5

2 4.6 0.2 4.1

3 14.5 0.7 4.9

4 28.9 1.2 4.3

5 43.8 1.1 2.5

6 74.9 0.7 0.9

7 109.9 1.9 1.7

8 174.8 8.0 4.6
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Fig. 4. Stabilities of FA in the passive sampler used in
residential air (O ) and FA-DNPH in the analytical

solution prepared from the sampler ( &) at 4°C in

the dark. The concentration of each compound just

before storage (time zero) was set at 100% (ca. 300 fho TZOIEFHPT 2D H L, HT7TTHE
nmol). DNPH-7%— MV v V2 L A EMEIEARSMEIC L

HERMEDIIITESTH -2 RiRAMERT SRl
HOTNAKREL B EEZ LN, FAHEZROF
BHRMDEDN D LENOR»ATicB T, FL TEA



200 |

150+

a1
o
1

AHMT Method (ppb)
)
(=

(] 50 100 150 200
Present Method (ppb)

Fig. 5. Comparison betwcen present method and AHMT
mcthod. The equation for the normal linear

regression line is y = 0.95x + 12.8 (r=0.987).
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Fig. 6. Comparison between present method and DNPH-
cartridge method. The equation for the normal

linear regression line is y = 0.97x — 3.4 (r=0.976).
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