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The photochemical formation of peroxides (hydrogen peroxide and organic peroxides) was
studied in seawater collected along the coast of Okinawa Island, using a solar simulator. Our
study showed that hydrogen peroxide (HOOH) was photochemically formed, but organic perox-
ides were not.  The mean value of the HOOH photo-formation rates was 1.38 * 0.80 nM min "
We observed two types of HOOH formation kinetics, i.e. one with a constant formation rate and
the other with a decreasing formation rate. Strong correlations were observed between the
HOOH formation rate, the dissolved iron concentrations (R = 0.75) and the absorbance of sea-
water samples at 300 nm (R = 0.83). The dissolved organic carbon (DOC) concentrations did
not show a strong correlation with the HOOH formation rate (R = 0.30). It is suspected that
the compositions of dissolved organic compounds collected from different sites may differ, and
that the photochemical formation of HOOH is affected by the compositions of dissolved organic
compounds. The salinity showed a strong negative correlation with the HOOH formation rate
(R = —0.76), suggesting that major HOOH-forming chromophores originate from land.
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Fig. 2 Examples of photo-formation kinetics of per-

> . Fig. 4 Correlation between HOOH formation rates
oxides in seawater samples

(glass cell) and salinity
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4.0
R=0.30

L B L B BLRL
35
3.0
2.5
2.0
1.5
1.0
0.5

[ENWS SRR ENEVE SYUNE CUETE FYRTE SRATE FUET

TTF T T T T T T T T T T T T T T T T

0_0|:A|1|Anjl..||||||1
0.00 1.00 2.00 3.00

DOC/ ppm

HOOH formation rate / nM min™"

4.00

Fig. 6 Correlation between HOOH formation rates
(glass cell) and concentrations of dissolved organic
carbon (DOC)

DALIDE Wbl S5t T 2 B RLEY S R AR
BB ENEZOND, BHEARYOMBIZ L o TEET
% HOOH OAERAEEN R LD, SHMHEsH LRz E
EALNDE., EDOL) BRERLLEWA HOOH O HEE
ICHBE Y2 ANEESROBETH S,

—7J5, HOOH DA MM L, &8k A4 VgL O
WHIBE AR S (Fig. 7). #EAKHICIE, Fe(D) & Fe
(D) 2FEET . Fe(llD) 13BLFEMICEITL S, FelD
b EDHEINTWBEY, Fe(l) &, #EE{LT ¥
#V (HOO-) &I L, HOOH MDA & 3",

Fe(II) + HOO* + H® — HOOH + Fe (11D (R6)

S8k Ak VR Y HOOH O34 595 B oo Bl BE 2
5, HOOH D¥AR 21X 300 nm DN % WIS 5 %
TFAHBILEWEZT TR, HoRBLHDLLEEZLN

KAGAKU Vol. 53 (2004)

X — —

2.5

2.0

3

1.0

0.5 R=0.80

L L L O
WE U FEN R NS NS RS

©
@O

RTINS SRR SN N SN U SR S S S B U S SN B S S

10 20 30 40 50 60
Total Fe / nM

0.0

HOOH formation rate / nM min™

<

Fig. 7 Correlation between HOOH formation rates
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ARSI TR L 72K P T IC A R S 2 B L 2 KEY 3 2L — 7y =2 VTR i
K THALFBUGAZ & 0 BT 2 BB IR EOERGRIEIZIE - EObDE, WP L TV 22005 4 Tt
Ronszn, AR ONERIZR SN b o7z, O E DKM EERE ZERL L 7288tk ZE 0Nk
ARGEIZIE, P 1.38+0.80 nM min ' THh o7z, EERILKE DN ER & EIEE A 4 2 EE R U 300
nm BT LWOERIZIE, OB R SN, BAARKE (DOC) B L OMIBIZE - 72, ik
TOBBALKFZEONERIBEFARILAEYDPEE LT 83X ST W25, BHEARILS YRR
DI L 7% DOCIREE L OMBEMGE - 722 &0 5, BHEL TS ALY ORI X > Tl bk E
DFEREE SRR B T EATRM SN, 7, BEEROE DB EO A RIZHE LTwd 2 et
B & 27 - 7.

NI | -El ectronic Library Service



