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Fig.1 Structural formula of several Arsenic species.



5, KFETORMAR (UV) L L2BILTHBB
FARGESEBEE LTid, FL LTKkEEXT VD
JV (OH- ), BHES VA NV(SOr - ) ZEND
5, OH- 3 @EHI13H;0;12254nmD UV B4 L T
HERERENZH, H,OlZ185nmD N # g L T d &
BL (1), H: Q. DBMIBLENF %\, )72
Bt ELTHONBERLVAF Y HEBEEIZUV
W& DS 08 5804 - AR (2R) ShAH
WMERIBT 5, /2, SO - AL RE (33%)
L. OH: 2"BILRIEICBE T 525,

H,O + hy — H* + H- (1)
S; 08~ — 2804 + hv — 280+ (2)
SO - + H,0 — HSOf +OH- (3)

AsBIiZ C D X ) R ER LT T A NIZE o TE1L
 AMENLEMBESND, AWTRIEEARS ~
TEETARSMEBLREL. Z20OBRILSME
BRIV XV mMEBEAIY D LARMICEAHEL
ATz, T, HEEME L BB LiEAGE 2D
WTHET B,

2. EBFHE

ERIZ, UTORELEBLZHCESBR 2
D EITo 72,

2—1. &¥

EERRICH W AZERBIZ, AsV I3 EME R Na,
HasOs - TH.O (f13%). As"iZ1000# g/ ml & F
W FRAE#ER (F1k). MMA, DMA, TMAsO,
AsBid % & #f BF 3% 38 CH; AsO(OH) ;. (CH;):AsO
(OH). (CHs)sAsO. (CHs)s AsCH, COOH (TRI
Chemical Laboratory) % Hiv: 7z, Zh&Fhix, 1
rg/m (AsBiZ100px g/ m& 1 g/ ml) ZF %
LAV, 0.35mMEEEEF b U v A L C B A B
. TR ENa,SO. (&K, Fit) 2B L
1 MHGEE IS CpH=38ICfEAIRFAE L THW,
X AT B EME R EH. S0, (BE/REE,)
PRV, BEHIVF SV THEES Y Y A,
BB S HRAIEKLS:Os (Merck) Z W2, 1

b+ b U A IFERERENC] (kL) ZHV

oo TRTCOBEWMAE T BMAK (Milli-Qlow
TOC system3 ) R7 ., USA) #fHL 72,

2—2.  %E

2—-2-1. KRIGEE

Fig.2, Fig il R KB OB Z R T, UV
Y7k, 6 WOIKEKBIT T, BHMRIZ254nm &
185nm, B E150mAF15mDH 7 AMT T %
ERAL, 9 7EOHEZNE2mE £ 190m D
BRATFAELHBLTBY, ABRIZOF T AE
RN LB SUVORS 2 Z I BEIENB I 5,
REEIBBHHELE LTHWBHR AL, B

LC10ATR 7100 I AEDY ¥ SN A ¥

Txy a7 (97251, Rheodzu LC-6A USA)
EDMASE, BRILFI A~V F Y ZHiEEH U 1d Y
X ¥ LESNK-SR3000:R > 7Tt L., IREHZICUV
BErx@L,

sample Eﬁ—" ght

P2

t

l Potassium peroxodisulfatew

Fig.2 Schematic manifold of Photo reaction system ;

t1 : Poly (tetrafuluoroethylene) tube (1.5mm id), t2:Poly
(tetrafuluoroethylene)tube (0.5mm id), P1: Plunger
pump.SHIMADZU LC-10AT pump,c:Sample injection
valve RHEODYNE 9725i with 100 1 peek sample loop,
P2:Plunger pump.SANUKI-KOUGYO SNK SR-3000,m:

Peek mixingtee.



4«a

Fig.3 Design of the UV light(low-pressure mercury
lamp) for photo reaction

a:Connector(6.6-Nylon); b: Lamp-lead(Teflon),
c:Lamp-base(Aluminum) . d:Electrode. e:Lamp of
luminescet tube(synthesis quart,15mm id,150mm
length), f: Sample tube (Synthesis quart,2.0mm

i.d.,4.0mm o0.d,190mm length)
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Table 1 Instrumental operating conditions for LC and ICP-MS.

ICP-MS parameters
Forward power, kw
Ar plasma gas,/lmin-1
Ar auxiliary gas,/Imin-1
Ar carrier gas,/Imin-1
Sampling depth /mm
Measured” mz1
Nebulizer
Dwell time,/ms
LC parameters
Column
Mobile phase
Flow rate of mobile phase,”ml min-1
Sample injection volume  ¢£1

Detection limits of Arsecic chemical species

Ag¥ / ngml-1
MMAs / ng ml-1
DMAs / ngml-1
As® / ngml-1
AsB / ngml-1
TMAsO ,/ngml-1
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5.0

75
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500

TOSOH TSKgelOApak-A
Sodium sulfate (pH3.8)
1.0

20

0.01
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Fig.4 Chromatograms for MMAs,DMAs,AsB and
TMAsO.abefore reaction,b:reaction after 47h.Top
Was Chromatograms of reference mixed As STD

(AsV,MMAs,DMAs,AsBand TMAsO in order.)
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Fig.5.Time-dependent variation of MMAs,DMAs,
TMAsO,AsB by the oxidation reaction;Added 1%
K,S,04 to AsB solution.
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Fig.6 Decomposition of AsB by the
oxidation reaction; Added KzS20s to AsB;Co
was the initial concentration of AsB,Ct was

the concentration of AsB after t hours.
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Fig.7.Time-dependent variation of As",
MMAs,DMAs, TMAsO,AsB by the UV photo
reaction.
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Fig.8 Time-dependent variation of AsB by the UV
photo reaction ;Co was the initial concentration

of AsB,Ct was the concentration of AsB after t sec.
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Fig.9 Effect of Cl'concentration by the photo reaction;The

flow rate of AsB solutions was 1.0ml/min.
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Fig.10 Addition K2S20s-dependent variation of As compounds in AsB solution added Cl- 0.1and 1.0% on

The UV lump ON, The fllow rate of AsB solutions were 1.0ml/min.
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Fig.11 Irradiated time-dependent variation of As

compounds by the UV photo reaction;Added 1.8%K,S,05

to AsB solution.
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Table 2 Decomposition of AsB by the UV photo reaction;Irradiated times were 420 and 840

seconds.
Decomposed ratio
Irradiated time(sec.) AsY MMAs DMAs AsB TMAsO

Clr1%

420 . 95.6% 1.5% 1.3% 1.6% ~0%

840 ~100% ~0% ~0% ~0% ~0%
CI 2%

420 97.1% 1.2% 0.7% 0.9% ~0%

840 ~100% ~0% ~0% ~0% ~0%
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Fig.12 Chromatograms of seawater added AsB
solution after the UV photo reaction. Top was a

chromatogram of reference As® STD.
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Table 3 Decomposition of seawater added AsB solution by the UV photo reaction;Irradiated times

were 840 seconds.

Sample. AsV MMAs

Decomposed ratio

DMAs AsT AsB TMAsO
DSW m
AddedAsB(10pgmi™) 98.4% ~0% ~0% 1.6% ~0% ~0%
SsSw®@ '
AddedAsB(10ugmi™) 97.0% ~0% ~0% 3.0% ~0% ~0%

(1)DSW: MUROTO deep seawater
(2)SSW: MUROTO surface seawater

—102—



BTHAESICLI)—BETLTE2bDLE X
bhbd,

LEARYL—T a3 /IZBWTIE, As', As",
MMAs, DMAsO E&BI D HE S LT BY, BE
7u bl L Ve RBERABE L. &
FAFIZL VBT NE, BGBICX ) AsBE &
BeFIIRILSBELT, FoRETRILEICLD
KFEABL L TOEERNTE S, EHLXESHEDT
O—-ROXSHBEBLHVLIILICINFTY S5 4
VTOEBRBVATLAOBEDREEZEZIOND,
T, AsBRELHEATLEOLEFITICBWT
1, 100% DAsYLIZ T E 2o b DD, KFEL
AL BE~NOSBIETEL, ToHBHED
PERELEZDHL2~3BDMBEDOHEHEILE
ENHFREEELDL, ChODZ LILELHWEES
MOTRREZEZON S,

5. # &

AT, EXEZMBSHEFTOHEET HBK,
HEEHRICEAERERZITHELZ VW ZE T
L, COBEBHEY LTELBILBELETFTIT,

6. XM

(1) %HE{T. HHE . Biomed. Res. Trace
Elements, 2000, 11, 1

(2) BERIT. BAKFERIFE. 1997, 51, 302

(3) EH#E-—, FHE. HEBL, REMN,
1999, 28, 343

(4) T. Taniguchi, H. Tao, M. Tominaga and A.
Miyazaki, J. Anal. At. Spectrom. 1999, 14,651

(5) M. Morita and J. S. Edmonds, Pure Appl.
Chem. 1992, 64, 575

(6) T. Guerin, A. Astruc, M. Astruc, Talanta,
1999, 50, 1

(7) SRHEAT. KERE¥KEE. 1997, 20, 11

(8) HETEH. Bunseki Kagaku, 1997, 46, 239

(9) M. J. Tomlinson, L; Lin and J. A. Caruso,
Analyst, 1995, 120, 583

(o) SeHEE T, #AEILSE, 1996, 42, 385

() C. Sarzanini, J. Chromatogr. A, 1999, 850,
213

19 HEMEHE., EF&EE., 2000, 9, 203

(19 J. Golimowski, K. Golimowska, Anal. chem..
Acta, 1996, 325, 111

9 BHELZESE. LFERERER. 1993, 1 -
606p

—103—



