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Fig.1 HPLC Chromatogram of Standard of DNPH derivatives

1, Fermaldehyde. 2, (Z)-Acetaldehyde. 3, (E)-Acetaldehyde.

4, Acetone. 5, Acrelein. 6, Propionaldehyde. 7, Crotonaldehyde.
8, 2-Butanene. 9, Methacrolein. 10, Butylaldehyde.

11, Benzaldehyde. 12, Cyclohexanone. 13, Isovaleraldehyde.
14, Valeraldehyde. 15, o/ p-Tolualdehyde. 16, (Z)-Hexanal.
17,(E)-Hexanal. 18, 2,4 -Dimethylbenzaldehyde.
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Fig. 4 UV Spectra of Unknown Chemical (UC) and DNPH
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Fig .6 Temperature of Ozone Scrubber and Aldehyde Sampler
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Fig.7 Ozone Scrubber and Aldehyde Sampler after the 24 Hours Collection

(a) A,B-RT : Ozene scrubber A B and aldehyde sampler were at the room temperature.
A B,C-hot : Ozone scrubber A,B,C and aldehyde sampler were heated by a portable body warmer.
(b) C-RT : Ozone scrubber C and aldehyde sampler were at the room temperature.
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Table 1 Concentration of Aldehydes in the Outdoor Air

Concentration (pg/m’)

Sample Scrubber
Formaldehyde Acetaldehyde  Acetone
C-hot 44 43 15.4
Outdoor C-hot 43 4.2 15.1
1 C-OT 4.5 3.6 14.4
C-OT 44 3.6 14.5
C-hot 3.4 2.0 15.5
Outdoor C-hot 33 2.0 13.7
2 C-0T 32 2.0 16.1
C-OT 3.1 1.9 13.8

C-hot : Ozonescrubber C and aldehyde sampler were heated by a

portable body warmer.

C-OT : Ozone scrubber C and aldehyde sampler were at the

temperature ofthe outdoor air.

Table 2. Chemical Material Information and Retention Time (tR), Maximum Absorbance
Wavelength (Amax) of the DNPH Derivative

. Molecular DNPH-derivative
Chemicals Structural Foumula . -
Weight tR (min) Amax
Formaldehyde H-CHO 30.02 5.84 354
(2)6.74
Acetaldehyde CH3-CHO 44.04 (E) 6.98 362
Acetone CH3-CO-CH3 58.08 8.28 369
Acrolein H2C=CH-CHO 56.06 8.59 374
Furfural 1* ‘ 96.09 9.09 390
0~ “CHO
Propionaldehyde C2Hs-CHO 58.08 9.24 362
Furfural 2* ‘ I 96.09 10.73 382
urura 0~ “CHO
Crotonaldehyde CH3CH=CH-CHO 70.09 10.87 381
2-Butanone C2Hs-CO-CH3 72.11 11.30 369
Methacrolein H2C=C(CH3)-CHO 70.09 11.71 374
n-Butylaldehyde C3H7-CHO 72.11 12.06 365
CHO
Benzaldehyde 106.12 14.45 384
(o]
Cyclohexanone é 98.14 14.96 372
Isovaleraldehyde (CH3)2CHCH2-CHO 86.13 15.36 360
Valeraldehyde C4He-CHO 86.13 16.19 361
. (2)17.73
Methylisobutylketone* (CH3)2CHCH2-CO-CH3 100.16 369
(E) 19.07
CH;
o,mp -Tolualdehyde 120.15 18?4 388
CHO 9.16
(Z2)19.98
Hexanal CsHi11-CHO 100.16 () 2091 361
CHO
24 cth
o 134.18 21.68 388
Dimethylbenzaldehyde
CHj

*DNPH derivatives of furfural and M IBK were made for this examination.
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Consideration of the Interfering Chemicals detected in an Aldehyde Analysis in the Air by using a DNPH-HPLC Method

Aya ONUKI?, Mayu HISHIKT?, Ikue SAITO? Toshinari SUZUKI* and Mitsugu HOSAKA?®

Several chemicals that interfere with the quantitative analysis of a target substance were detected in an analysis of aldehydes by using
the DNPH derivatization/HPLC method. The HPLC fraction of the interfering chemicals was analyzed by GC-MS, and the interfering
chemicals were identified as 2,4-dinitroiodobenzene (DNIB), furfural, and methylisobutylketone (MIBK). It was suggested that DNIB
was the reaction product of DNPH and iodine generated by the dissolution of potassium iodide in the ozone remover. The generation of
iodine by the dissolution of potassium iodide was considered to be promoted by dew condensation in the ozone remover. In order to
prevent the dew condensation, when the ozone remover and aldehyde sampler were heated with a portable body warmer for 24 h, the
potassium iodide did not dissolve. In the measurements of aldehyde in humid air such as on a rainy day and in the summer, it is possible
to prevent the production of DNIB by heating the samplers by a portable body warmer. Furfural and MIBK are carbonyl compounds
and react with DNPH. Recently, various chemicals have been present in indoor air, carbonyl compounds other than the target substance
are more likely to be detected. It is necessary to understand the UV spectra of the standard substances detected in routine analysis in

order to prevent a quantitative analysis of the target substance and misrecognition with an interfering chemical.

Keywords: 2,4-dinitroiodobenzene, furfural, methylisobutylketone, portable body warmer

*  Tokyo Metropolitan Institute of Public Health,
3-24-1, Hyakunin-cho, Shinjuku-ku, Tokyo 169-0073, Japan








