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Measurements, and production and decomposition mechanisms of
hydroperoxides in air, rain, dew, river and drinking waters,
Hiroshima prefecture, Japan

Hiroshi Sakucawa”, Toshihiro YamasHITA”, Hiroshi Kawai”,
Naoki MasubA”, Norichika HAsHIMOTO", Shinya MAKINO™,
Nobutake Nakatani” and Kazuhiko TAKEDA"

U Department of Environmental Dynamics and Management, Graduate
School of Biosphere Science, Hiroshima University
1-7-1 Kagamiyama, Higashi-Hiroshima 739-8521, Japan

Hydroperoxides such as hydrogen peroxide (H.O.) and organic hydroperoxides (ROOH)
were measured in environmental samples in Hiroshima prefecture, Japan, during 1993-2002.
Hydroperoxides were determined by fluorescence detection following an enzymatic separation of
H.O. from ROOH using a flow injection analysis (FIA-FD) or following a HPLC separation of in-
dividual hydroperoxides (HPLC-FD). Clear diurnal variation of H.O. concentration (0.0200 1.58
ppbv) in the air was observed at Higashi-Hiroshima and H.O, was correlated with Os, solar ra-
diation and temperature. Mean concentrations of H.O; in the air were 0.67, 0.73, 2.0 and 0.81
ppbv at the south slope and summit of Mt. Gokurakuji, Hiroshima Bay and lyo-Nada of the Seto
Inland Sea, respectively, while total ROOH (ROOHSs) concentrations were 1.42, 0.72, 1.4 and 0.6
ppbv, respectively. H.O. in rainwater collected at Higashi-Hiroshima showed the concentration
range in n.d. O 56,400 nM (ave. 4,730 nM), with highest in summer and lowest in winter. No in-
dividual ROOH was detected in the rain waters. Dew samples contained O 3,600, [0 353 and
0 179 nM of H:0: in Higashi-Hiroshima, the south slope and summit of Mt. Gokurakuji, respec-
tively, whereas ROOHSs were contained 0 3,500, 0 998 and O 1,300 nM, respectively. H.O. con-
centrations (1700 301 nM) in river water samples tended to be higher (ave. 185 nM) in summer
and lower (ave. 87.3 nM) in winter while ROOHSs exhibited almost same concentration ranges
(330 2,000 nM) despite almost no seasonal change. Commercial natural mineral waters con-
tained n.d. 0 1,420 and 790 375 nM of H.O. and ROOHSs, respectively, whereas no peroxides
were detected from tap waters. H.O: could be generated by HO./O.”, which were formed by the
reaction of dissolved organic matter with nitrate-induced OH radicals in natural mineral waters
while no H:O. would be generated in tap waters due to quick scavenging of OH with excess
HCIO/CIO”, which are used for sterilization of tap waters.

Key words: peroxides, hydrogen peroxide, organic peroxide, Hiroshima prefecture, hydroxyl
radical
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Locations of collection of environmental
samples in Hiroshima prefecture.
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TableD Concentration averages and ranges of H.O. and ROOHSs in envi-
ronmental samples collected in Hiroshima prefecture.

Samples and locations  Date for the collection

# of samples

H,0, ROOHs Analytical method used

Air (ppbv)
Higashi-Hiroshima Nowv. 19-20 1999 12
Mt. Gokurakuji (1) 19 Sep. 1994 5
Mt. Gokurakuji (2) 19 Sep. 1994 5
Hiroshima Bay May 9 1994 8
Iyo-Nada May 12 1994 1
Rain (nM)
Higashi-Hiroshima July1999-Jan.2000 15
Mt. Gokurakuji (1) Aug.-Nov. 1999 3
Mt. Gokurakuji (3) Aug.~Nov. 1999 3
Dew (nM)
Higashi-Hiroshima April 1897-Dec.1998 40
Mt. Gokurakuji (1) Aug.1997-0ct.1998 10

Mt. Gokurakuji (3) Aug.1997-0ct.1999 1

River water (nM)
Ohta River Dec.1996 and Jun.1997
Ashida River (Fukuyama) Dec.1996 and Jun.1997
Fuijii River (Onomichi) Dec.1996 and Jun.1997
Nuta River (Mihara) Dec.1896 and Jun.1997
Gohno River (Miyoshi) Dec.1996 and Jun.1997
Saijjo River (Shoubara)  Dec.1996

—RewLw

Natural mineral water (nM) Purchased in 1997-1998 21

Tap water (nM)

Higashi-Hiroshima Dec.1998 5

0.54 (0.02-1.58) nd. HPLC-FD

0.67 (0.1-1.0) 1.42 (1.0-2.0) FIA-FD
0.73 (0.45-0.9) 0.72 (0.4-1.25) FIA-FD
2.0 (1.6-2.6) 1.4 (0.7-1.7) FIA-FD
081 (0.3-1.5) 0.6 (0.4-0.9) FIA-FD
4730 (39-56400) nd. HPLC-FD
444 (24-1050) nd. HPLC-FD
4870 (189-10100) n.d. HPLC-FD
551 (n.d.~3600) 179 (n.d.~3500) FIA-FD
81.5 (nd.-179) 365 (105-998) FIA-FD
202 (57-353) 374 (89-1300) FIA-FD
90.7 (66-107) 125 (33-2000) FIA-FD
127 (91-169) 126 (80-178) FIA-FD
170 (98-301) 105 (87-125) FIA-FD
149 (78-249) 92.3 (78-105) FIA-FD
58 (17-101) 62.4 (55-69) FIA-FD
72 65 FIA-FD
107 (n.d.~1420) 182 (79-375) FIA-FD
n.d. n.d. FIA-FD

n.d.: not detected
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