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Abstract

Formaldehyde is known to have adverse health effects, and is also found to be a product of atmospheric

photochemical reactions. Several methods have been employed for the measurement of formaldehyde. Among

them, two common methods are comparatively evaluated in this study. i.e. the chromotropic acid method and the

HPLC method coupled with 2.4 -dinitrophenylhydrazine (DNPH) derivatization of carbony! compounds. Method

evaluation and validation were performed with respect to repeatability, linearity, collection efficiency, and recovery

efficiency. Comparison of formaldehyde concentrations measured simultaneously in the field using the two

methods showed that the correlation coefficient and mean relative error (MRE) between the two methods were 0.89

(n=20) and 35.8%, respectively. Overall, the measured levels by chromotropic acid method appeared to be

significantly higher than those by DNPH-HPLC method, indicating a positive interference due to the other

aldehydes collected together with formaldehyde.
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Table 1. Instrumental specifications of reversed phase HPLC system used in thts study.

Instrument

Speumalmn

Pump Shimadzu L.C -9A Tvv() Pumps System

System Controller
Injector

Analvtical Column
Column Oven Controller
Detectors

Calculation

Shimadzu SCL-~6B System Controller

Rheodyne 7125 with 20 ul Samiple Loop

Cic Column (4.6 mm x 25 cm. Shimadzu, CLC-0DS(M)) with a Cx Guard Column
Shimadzu CTO-6A Constant Temperature Controller

Shimzdzu SPD-6AV UV/VIS Detector

Shimadzu CR4A Data Integrator
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Table 2. Repeatability of formaldehyde analyses by

chromotropic and DNPH/HPLC method.
L Chromotropic DNPH-HPLC
Repeatability Method Method
Within a day(n = 10) 1.3% 0.5%
Between days(n = 5) 1.8% 0.9%

Repeatability was expressed as % relative standard deviation of a
standard sample.
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Table 3. Formaldehyde collection efficiency of impin-
gers for chromotrpic acid method and
DNPH-silica cartridges for HPLC method.

Stage Impinger® DNPH - Silica Cartridge®
First stage 3.88ug (90.7%) 13.82 g (99.6%)
Second stage 0.40ng (9.3%) 0.06 pg (0.04%)
Total 4.28 ug (100%) 13.88ug (100%)

@ 3 total of 140L of air sample was collected at a laboratory.
m g total of 153 L of air sample was collected at an underground
shopping center.

DNPH/HPLC Method
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Fig. 1. Calibration curves for formaldehyde.
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Table 4. Recovery efficiencies of formaldehyde by the chromotropic acid method.

Level Spiked amount Recovery amount Recovery efficiency
Low level (n = 5) 0.535ug 1.330+0.044% ug 248.6 +8.3%
Medium level (n = 9) 1.338 ug 1.441:£0.081 pug 107.7+6.1%
Highlevel (n=5) 2.676pg 2.974+0.075ug 111.2+2.8%
* Uncertainty is one standard deviation
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