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We studied hydrogen peroxide (H.O:) concentrations in seawater to better understand con-
tribution of air-to-seawater partitioning of gaseous H:O: during clear-sky conditions. Hydrogen
peroxide concentrations were determined by POHPAA dimmer technique with a flow injection
system. We collected coastal seawater at Sesoko Island and Hama-gyokou fishing port in Oki-
nawa Island. The seawater samples were exposed to solar radiation in three different condi-
tions. First condition is natural seawater, named “Open seawater”, which is influenced by all
the natural conditions such as solar radiation, seawater mixing, tidal movement, and microbial
and phytoplankton activities. Second condition is seawater kept in the plastic container, named
“Closed seawater”, which avoids influences of seawater mixing and tidal movement. Third con-
dition is seawater kept in quartz test tubes, named “Test Tube seawater”, which avoids influ-
ences of seawater movement and air-to-seawater partitioning of H,O,. Comparison between
Open and Closed seawaters showed that H:O: concentrations in Open seawater were almost al-
ways lower than that of Closed seawaters, indicating that H.O: concentrations were strongly in-
fluenced by seawater mixing, tidal movement, and microbial and phytoplankton activities. Com-
parison between Closed and Test Tube seawaters showed little difference in H.O: concentra-
tions between the two conditions, indicating that air-to-seawater partitioning of H.O. had little
influence on H.0O. concentrations in seawater during clear-sky conditions, and that increase in
H:0: concentration was mainly due to in situ photochemical reactions.

Key words: Hydrogen Peroxide, Air-seawater interface, Flow injection analysis, Photochemis-
try, Okinawa
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Sakugawa et al., 1990; Lee et al., 2000) . H:O:id~ >~
) — BB HBRIKE Y (1x10°M atm™) 72, B
Kz EDOHMIZE T 3 v (Finlayson-Pitts and
Pitts, 2000; Seinfeld and Pandis, 1998) . F&/KIZiELS
AATEHO0lE, We &ML L L CHlEKISHET
TWw <, AverydJr. et al. (2005) X Kieber et al. (2001)
DIATOWIZETIE, FERE KT O HOREE2S
B ER L2 EZMEL TV A,

RO HAZMHE AL o KA CBlll S 7z HeO,
T H PR, TR B2 bR L, mokiE
J£135.4ppby & tE SN T 5 (Arakaki et al.,
2005) F 7z, [REICEI S 72 008 B i R O gk b
TOHO0.DHRKIEREIZIONM TH ), ThFTIC
MDOWFFEH 5 L 72 KgAK ORI &2 IZFAE T
Hot GRIRITH, 2005; ILTFIFA, 1994),

KA & R KE TWEBEAITEICH 2 LIET
%L, Bl 21250 K HO:0% £5.4 ppbv DA,
FIG K T O 12540,000 nM (540 uM) FEEEIZ 7%
5 ERRL OND, KEH H0.MF121/3,00075H 7K
I o 22T THBMS N ARE AT O
HO% 5 % T34 5 2 LWL b, & 2T,
Fogg and Sangster (2003) 1Z X4, Hlik &Kz
WA ) —EBO (kawkasw) 1, 24 DL
HFWITH L TL12~1490# P TH Y, bTrLdbH
WERNDET S 2R LTV 5, WARIZHT % HO,
DAY —ERFF 72 WE I N T vy, ]IS, H
KIZHT DO F5TH - 72H8E (kawknsw=2) T
b, K& DO H0:.250 3 M HEKRIZHET 5725 T,
WK O HoOE 2 5 2 LS RETH 56

EREFICBUT 2 #EAKRP HO0,0®MF E LT, K&AH
SR DR AE K OMK P COBEFARY % &0
FALE LA % 2 5N B H, ZRENOEFGIZOWN
TEBRINIRD7BNLITEA LRV, 22T, A
WF 58 TG KK BT % i 3 1K o Ho0.12 D W
T, KREDSWARNOEMELAE DX G5 L ULF K
I L B2 EBRIICHLNICT A EZHBME L
T % 1T 726

2. BB LUHEE

2.1 HFELEASEH

HBILKFZEOERIE, p-t FOFy 7o = VEERR
(POHPAA) O mMMUEIL% 72 (Fujiwara et

al., 1993; 11T i34, 1994; 535, 2004; Arakaki
et al., 2005), POHPAA (ZH bR C, Nt %
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Fig.1 Location of sampling points in Okinawa
Island.
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FHIORFICERIL L 721K 2 L F O =2 D5 FTK
BEic S5 L, B S & ICEHEK Z BRI 720 9
—OHIE, WM I & IEBERED ST < o 72K
T, Th%ED#% [Openifik] £ 3%, ZOREHT,
FEVEILAE, R EOB X, WA, MW7 T o7 b
VR EETORBRNTICX2HER2Z 5, “OHIZ
PEHORESZ (30x45cm) IR EH10em 1274 5 X
I FHTOREICERI L 72k 2 AN7=b DT, Thz
Di# [Closed #E/k] &35, ok, HwAKOR
ExRBE, RRICHEBRIA TS, =D AR
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B G~TR) [k EMZLEBEHLLZDOT, Zh
% LItk [Test Tube #K] &35, ZOHEEZ, KK

L OB K OREERE, MMEFRICOADR
BErZT5,

CHSDORFIRE T EI5mL ¥ ) ¥ VTR
L, PBT7 14 V% —1%13mm, FL{%£0.45um ® PP
W) V74 0%— (WHATMAN) % H\WTAi#
L7zo 0%, IIFIFH (1994) B X Arakaki et
al. (2005) DFFEIHE, BEALMZRE DR S
h55—XTHETHI LT, HRRERILY, HO,,
Ny 77T v K&, POHPAA O A - 72853
LT VESTRER (pH=10) THEL, 7—5—
Ry 7 ANTEHBERAE L7z, MBI F 0 EBRE
WEEBIRY, 24U TG-S v V2 v a v
(FIA) #x Hv, #OBRE L IE L HO.0OWE (B
WBRF D 15nM) 2 L7z, & B, %1?*%%%@%
K, H:0:.% [ L 7250k &2 W WG r CORAE L 72356,
REF DL Gl e il gt 2 o fi M (+10
nM) TEELTWi, 72, EHSRE )Y 7 4
Wy —E2HWTmEA#ELEESE, Al HWT
WES 8 L7z % 5 CIRIEAZ R L 788, el
% IZBWT, MEOHBENTEIR N 2h oz, &
2, ARUIE TR PICEREE PR SN2/
O, KA ZABLEY, »#H% L0 L]
TYY IV TANI—2HWTABLIEER KL
ek A, SHOEBRPRTHEREIIR SN2 h -
20 B IEIIZDOWTIX, A##H%, 2 (+130nM)
BROEZH 00, %@ﬁc:ow(%%i%%%fvbfﬁﬁ
THIETHRMET LD, T3 A BRI
BN ETE R h o 7o BHERIEE IS
(Thermo ORION, model 0290A) & h‘-ﬂﬂ]ﬁmﬁ{%fﬂﬂ
L7e ¥ 512, Open KT OBEEABRSE (DOC)
LR RFEE (Shimadzu TOC-Vesn) THIE L 726
H 4 0MlE 13 RIE & Ao GAMETE 5

H45t (LI-COR, LI1000 data logger) % H\:7z.
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3.1 HEERRBEKPOBEEKFRE

Table LI AHZE TEIME & 1172 Open K H @ H.0,
BB X O pH, #EKIRE, DOCHEEZ R T, KR

I ES IR TR S N HoOL 1 O & (=
MR %) 1F, 110£40nM THhozo TNEFNOMH
W H O 1280~160nM T b, 2002, 20034
AT o727 4 =V FEBRLEFAKOERTD > 72

(Arakaki et al., 2005). SI-OSOGO4§£W4T‘§E?EU§%L
7o KIERE220 nM 1Z, ERIICHT I - 72
D EBMELAE L7 HLO.0% B TH %, Avery Jr. et al.
(2005) & FEFNTE 21 S 70 HLO.08 B o 38 % #81
LTw5,

AR X, 1T o 728l (SI-010705)
IZBWT20°CULETH Y, 87 D30.6°C & DI,
#10°C TH > 726 F 72, Closed ik & Open KD
Kz L 722 A, =B hr-7-8H6H%
PR/ EERHICB W T, FH1.0°C, & K3.7°C Kili
AL o Tz, —MI2 HO0:.D & 9 IS HALF K
WX o THERT 2WEIFREICRE MEKAFE LN L
NHoENTw5D, T2, HO.DFHEEEL 7 14—
R F2Bx H O3 KR EE IR HIBI 23 S e o
7272%, Closed ifF/K & Open fEKICH S 72 L%
&2 HOAREANDORBEINIVWEEZ LN S,
DOCBEIZDWTIE, R ARICOEDL LT, HEg
MZEAEAVINE L, 0.9~1.7 ppm OHPATH - 725

3.2 BERbkFE CRERTFEOHEBEBAFRICONT

MK D HoOL0R BEI BT HRENTF 25 72
®1Z, Open ifiK, Closed /K3 & OF Test Tube 7K
o HO.0 B & 8RR, FASRIE B L U0V DOC
RO %23 ~_72, KIFAKP O H0.DFEANE L
T, ARILEW OIS STV 5 (Cooper

Table 1 H.O; concentration for the Open seawater.
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etal., 1994) 729, FEARESLHERIE & Ve
OMBEPHE SNz, L L, SyME L X, MR
¥ () 7%0.00~0.72TdH Y, Closed K & IZ KK
BOWHEZRSh b o0, WHHZMHEBEREES R
Mo Tz HiOu BE & B EL SR AL = & MBI T,
Open ifi7K & ) & Closed 7K & OF Test Tube 7K
DRFTHBWR VB (*=0.01~0.99) AL
72EEBHL H o720 T, Closed kB X U Test
Tube #E/K Tld, WKOEARWW e & OBRBEEN H
B, HALFROGOHFGEPRE S BE LD TH
5o T, M EN S 2> 7211 H25H (HG-112504)
L1H7H (SI-010705) Tix, Mo H & N TRE S
AMRE ORINEEASE {, 15:00127% > TH H.O.8E
FHEI LB T2z, BV (2=0.99, 0.94)
ERLIELDOEEZ LNL, FRS (2004) DL E
BT -2 TY, HOEE L Hf & & oMicid
BOHBIEE SN h o7z ZOREKE LT, ks
D H:0 B EA R KN 72 B WG & H ST AR KIS 72 B W
AFhizZ L 2RF T b,

DOC I H oK, %7 1+ —)V FFEEH IZ Open
MHKZRNT S L ZICOARFIL 720 H.0.0 3845
LENDHEBILEWOMREDIREEL 72 5 DOC ) &
H.O.ik BE & O A BY 1340 B AR X v £%0.0001~0.60D
P CTENEND T 4 — )V FEERH TR - 7% R
L7:c DOCIEEIXAEMICE TN RFEREERL
TIEV 2 PR FIAAAET 2 AP OB DV T D
TEMELS 200 XoT, 74—V IFEBHITEICH
B OMEA R > TR RS 5. & B,
Closed #§/K & Test Tube #EKIZDOWTIE, KM I &
12 DOC HOFRE 2RI L 22 hr o 72720, M E AN
HZLIFTELRDoT

3.3 Open iBK & Closed iEKD LB

Open i 7K & Closed K D\ I, HKOEWHB
LMo X, KRR E KOS, S 5ICH
& & BB B REN O B Ak e 75 >~
7 by EOEYIRENC X AW EBEOEETH D, W
T 5 KRR O HO.i O #EH 21t % Fig.
20RF o SO 7 4 — )V FEBRICIBEBLTWDE I L
E LT, HO[MEEAVFRIONE S HHIZ AT T, R4
WML Z EBZIFoNnb, B, FRrokEIZERIN
L, WEArCORAE L 72K K (Dark  Control) H1o
HLO:i8 B DZEAL & R T A5 R, SR TR O15:00F
7213, 15:30i2BWVWT, FEAEGHEN TR D
72 (Fig.2)o 5D 7 4 — ) FEBRIZB VT, RABF
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Fig. 2 Diurnal variation of H,O; concentrations for;
“Open Seawater” (O), “Closed Seawater
(L), “Test Tube Seawater” ([ ]) and Dark
Control (@) samples. The SI stands for
Sesoko Island and the HG stands for Hama-
gyokou, and the following numbers indicate
the dates of the field study. For example,
read SI-080404 as Sesoko Island on August
04, 2004.

%5 SI-010705M “F B 111 & 12 D244 % Bk &, Open
MR O H0.#2 1%, Closed K & 0 b KV ilEE %
A7

#EBHOFBEZAIB T 2 HOMgEDFYH (n>
4) %KW, Fig. 31278 L7z, Open 7K b @ H.O.i
JE1X, Closed #E/kB & U Test Tube K & ) I
KGR & 7% 5 720 HaOokt FEASHI N L T\ 5 I
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Fig.3 Diurnal variation of mean H.0O: concentra-
tions (n >4) for the field experiments (n=5).
Each symbol indicates; “Open Seawater”
(O), “Closed Seawater” (&), and “Test Tube
Seawater” ([]). The linear regression lines
were obtained using data between 9:00 and
12:00. The slope of the linear regression
lines indicates H:O. accumulation rates.

(OWF 2~ S 12[F) 12 BT 2 B I % SR 72 4 3,
Open ifi: /K o' T o 3 i # £ &, 17.2nMh™ (°=
0.88) T» V, Closed {fE/KH TOHEMIH X, 33.4
nMh™' (*=09) Thole ZDZ &5, Open iff
KTIE, H.O.iEE ORI NIHEEAS Closed MK DT 1T
GTHDHI Db ol

WS N CTITh N WFFE T, HEK T O HO08
1, RREAKTERDE L, KEPEL 251222 TRL
ZoTwizEMEEIN TS (Fujiwara et al., 1993;
FRRIT A, 2004) . Avery Jr. et al. (2005) DOHfFET
HRABOHENABI SN TWE, 2O s, Kig
K O HoOul 2 W R WK DI & - T, H0:i
BE DR E K & A S TUBREIKL o/ &8
THREE NS WEROFEE 2RI L 72 BAG L Tl
JAAFER 22 7% H T H PG R WL L KohoTH
D, RREK L KRR INTW -2 e E X
bbb, LA L, AUZETIE, BEITE O HOEE
DWERENG 72 & DK OMA VB E 1DV TEFHAN
Twiwnizw, HO:0EEDKWIEE K E ORE 72
17T Open ilE/KOREZFHTT L2 LIITE RV,
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X% HoOl FEED K & BRI & N o 7298,
Wong et al. (2003) 1%, H.O.% 53 % iR
TSI NUHBERLIEERELTWSE, IS

DML, HcDRBERFBEDORESRS L7201
WS TRV, REEIRICE T 5 RKEHKRD
H.0.l22oW T, @l RiKob, S5 ITHH &Ik
WAL RO & 2R 75 > 7 b o
WHEN R OB LR 2T, BEBENSHZ shTw
LTI ONE R ST,

3.4 Closed iBK & Test Tube iFKDLE
Closed #7Kk & Test Tube K% LK 52 & T,
REH O H0.D%MRAE I L DB LMD 2 L
T& 5%, Closed #i7k & Test Tube KD KEHZE L%
Fig. 21278 ¢ 5D 7 4 — )V FEERIZBWT, £7T
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WL FAREETH o720 Avery Jr. et al. (2005) 2%
Bermuda Atlantic Time Series Station Tl L 7>
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DORIBETH 5720 72, Moore et al. (1993) 7%,
71 7 TAT o 72 FEBR T O G AR B BE 1324~130
nMh ™ 'C, KB LV BEEWETH o720 €
NHOEE, WK X 2 BFEARY OENS
JEHEE DY, S 51 HeO% 5 F 7213 R BT 5 Tk
YRR T F > 7 b DEN R ENEE L2720 T
HbHLEEZLND,

Closed {E/k & Test Tube KDL, ZhF
C Thompson and Zafiriou (1983) 3 & U" Kieber et
al. (2001) AYKEH O HO:0 1 & SR DO BB HE 12
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