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Fig. 1 Schematic diagram of large volume injection/
column switching/high pressure gradient HPLC sys-
tem, gradient program of the HPLC and time program
of the valves

Eluent A : distilled water, Eluent B : 90% acetonitrile
solution
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% Tld DNPH #FE A LREOHFEIZOWTHMET L 7.
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Fig. 2 HPLC chromatograms of derivatized commer-
cial HPLC grade distilled water

The distilled waters were derivatized (a) by the raw
derivatization reagent prepared by dissolving recrystal-
lized DNPH in a solution containing HCI, acetonitrile
and water (2:1:5), (b) by derivatization reagent puri-
fied by tetrachloromethane and (c) by derivatization
reagent purified by Cys solid phase extraction car-
tridge. Peaks: DNPH, unreacted excess DNPH ; FA,
formaldehyde ; AA, acetaldehyde.
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Fig. 3 HPLC chromatograms of Milli-Q water irradi-
ated by *Co y-ray

Peaks : DNPH, unreacted excess DNPH ; FA, formal-
dehyde ; AA, acetldehyde. The samples were deriva-
tized by the DNPH derivatization reagent purified by
tetrachloromethane.
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0Gy) 2y MEREFL, ZOREEZRF L. oD
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For a highly sensitive analysis of formaldehyde and acetaldehyde in water, a degradation of
formaldehyde and acetaldehyde in blank water by “Co y-ray irradiation was demonstrated.
Formaldehyde and acetaldehyde in water were evaluated by using a large-volume injection/col-
umn switching/high pressure gradient HPLC system coupled with 2,4-dinitrophenylhydrazine
derivatization. By y-ray irradiation, formaldehyde was decomposed to formic acid, and the
resulting formic acid was furthermore decomposed. Acetaldehyde also oxidized to acetic acid
upon exposure to y-rays. In the early stage of y-ray irradiation for Milli-Q) water, the formalde-
hyde and acetaldehyde in Milli-Q water increased, and many unknown peaks appeared in HPLC
chromatograms. The formaldehyde, acetaldehyde and unknown species formed upon y-ray
irradiation may be derived from trace organic mater contained in Milli-Q water. Acetaldehyde
and unknown peaks disappeared upon further y-ray irradiation, and the formaldehyde peak was
also diminished. In this report, purification of the DNPH derivatization reagent is also men-

tioned.

Keywords : formaldehyde ; acetaldehyde ; 2,4-dinitrophenylhydrazine ; HPLC ; y-ray degrada-

tion.



