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New multiple ion counting-ICPMS system for Age Cytometry
New multiple ion counting-ICPMS system for Age Cytometry
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The MC-ICPMS instruments, equipped with a multiple ion counting system setup, can improve the
precision of the age determination, and the data quality achieved by the LA-ICPMS technique is
comparable or enhanced compared to those obtained by secondary ion mass spectrometry (SIMS). With
the conventional ion counting system, the gains of the ion detectors (electron multipliers) must be
calibrated regularly through the elemental analysis for standard materials. This results in
elongation of the analysis time for the age determinations. To improve the long-term stability, and
also to improve the accuracy of the age data, we have developed new ion counting system using Dalty
collector. In this study, two Daly collectors were adopted to the MC-ICPMS instrument (Nu Plasma
II, Wrexham UK), and were used to measure 206-Pb and 207-Pb signals. With the Daly ion collectors,
both the medium to long-term stability could be remarkably improved from 0.1%/hrs to 0.04%/hrs.
Moreover, the counting loss due to dead time of the ion counting system can be corrected based on
the conventional non-extendable law, and the beam sizes of greater than 10 MHz (cps) can be
successfully measured by the Daly collector. With the multi-ion counting technique, the analysis
time for U-Th-Pb age determinations can be significantly reduced down to 1 - 1@ sec/spot, and the
shorter analysis time enabling to obtain an age distribution of the zircons collected from a sample
(age cytometry). This analytical approach allows to decipher the contribution of multiple
geological events or multiple sources of the zircons. The “age distribution” is a useful approach
to understand the geological sequence underlying the sample formation.

With shorter duration time for the laser ablation, the resulting depth of the ablation pit can be
smaller than 1 pym, and therefore, age determinations from thin-layer rim of zircon crystal can be
made. Schmitt (2011) reported that the U-Th-Pb age derived from the outer rim (<5 pm) of the zircon
crystals can reflect the timing of overgrowth through eruption processes [Schmitt, 2011]. This
means that multiple chronological information can be derived from a single zircon grain. With the
shorter ablation time achieved by the MC-ICPMS system setup, precise U-Th-Pb ages can be derived
from the depth of shallower than 1 pm. This technique can be applied for geochemical evolution
processes within magma chambers by determining the difference between crystallization of the
zircons and timing of eruption, and thus the U-Th-Pb ages obtained from the rim of zircon crystals
can reflect low-temperature geological events. In this presentation, analytical capability of the
multi-ion counting technique using Daly collector for the age determination will be demonstrated.

Reference
Schmitt A. K. (2011) Uranium Series Accessory Crystal Dating of Magmatic Processes, Annu. Rev.

Earth Planet. Sci., 39, 321-349.
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zircon analysis

IR B, g AL K E’
*Shuhei Sakata', Hiroki Saitoh?, Takeshi Ohno?

1 RRAZREZFRMBE AR LERNEERLEY X T LR, 2. FERAFEZECFR
1.Department of Earth Science and Astronomy, Graduate School of Arts and Sciences, The University
of Tokyo, 2.Department of Chemistry, Gakushuin University

L—Y—=7JL—23 VIPEEDHTE (LA-ICP-MS) (SEAERINEZEDITETH D MO RTLIE N EEL
CEPBRENDBERLEDFMNARELC ELEN S, HERRZDHF TLLFATNTLIDIHFETH S, L
MU COFEDFDOEVTZ VLEEIBEMNTREBRICENDADTED I A VEESIETRILTLE

S, EDHILEN DT EERV CENTROSEHET 5 C EMNAREARERBAEE (IR
D, L= =7IL—23 VEREAETRIRAER - ZRF - 1A UHSOEEIRT MILFBICHLT
BELRGNKRHOSNSD, CNSOTFHERITRHICTT VIROKERMOCEENMHEEE L(THELEDRAR
NBEBTONSM. ARCREMETISEVSEENEITSNLN D, Fe. BERFRICEIZITFHICONT
(FERMTSHLVWEWSREAH D2, €T ARKRCTREIIDOWUEBBESHREES (Q1, Q2) &V
J3v/Ur02avelb ((RO) EHENSREZRDICPEENETZERALT. AKRMLLA-ICP-MSO T T
T—23avTH3IVINIAVOERAES LSUFLERRARERVECH TRIEHEIRT ML TFEOERZE
iz

JILA Y DOU-Th-POEMREIE TRIE S N3 ENED S S EEH04NFR(IIERFHREIRIR T B 120 DIEHEL
AEFFRAENEHFEEZNHS LTEETH D, ULHULA-ICP-MSET(IEEH04NDKRERF(C17 V1
SNTUISEOAEFETERFEEL. COFBSOBREIFENEFL TR, KELHREELO T, KN
FRTIIRUST mU/minBED 7 VEZTPARERUKBAA VERDITE ST AEGTFSOERES
lzo COBR. PYEZFVARBIINIVICEINBDFELETRED 1T Y (Cet, Eut, Yb+F) ERIGULTEZRF
TAVEEDRDEUAICTFE TS ENEZXSNSD, T CTRIDBICHRESNIEQTREICEAET STERD
EfZx (Hg, Pb, Th, U) OHFEBBIESLDCEELZ, COKLILRERE CFEENBECREINTU
B3I VEEER (Pledovice, 61-1) ZFRAELIZEC S, BE - REZH#IG UL IKBOREKTS
Z10DDIUATICEBRI S ENRTER,

AIETROZ FICPEEDTHATREENER EHE LBRIEMEER T SEGHNEVC ERA—RKRICHISN
TWB, ZDIESH. R-ERLTETROL—D(CHUE-PRLETREORICYHEEIRD LT S5E5I i
CICENS REEDRLU—RATELTEBIEMOEREEMHILcF 21—V OREMNLE LIEEDN
3o AMETERUICEEZEARERUBRICELIBTRRY T VEEDHITBMVIAD T L EFENSFE
TINIVHOEIETRREZAELUZ, VXY ITNETEZBRF - 74 > OF 5 (FF 2 (CHRA
RELTZ6h. BEEZRAMLISF1I—VIRHTORAENTRETH D, XAETIIEEDRANERG (BIWE
BUEE<1%) EEERTHNUMBDRERG (BEMERZE>100%) TREZETO>RECS. RULEETOEEH/REMN
J5nilz.

MELD, RCELA-ICP-MS/MSEMHENE B CEICL>TIIWIAVOEMNAE - HLEITREEDHICH L)
THEELTSOEREZCREDRALINERAETHDEEISND,

F—O—R:L—Y-PIL—YaVIPEENE JIIVERE. HEAREENH. IVIaV/U7

O2avelb
Keywords: LA-ICP-MS, Zircon geochronology, Trace element quantification, Collision/reaction cell

©2016. Japan Geoscience Union. A1l Right Reserved. - MTT28-P02 -



MTT28-P03 HAMERSER S EA2016EAS

L—Y—aZA b7 ) BEDHET(LIMAS) DZEFRIRITIAELE S DTt DT
Evaluation for multi-turn time of flight mass spectrum of laser ionization mass nanoscope

e . BL F-L OO B AR BE. B 28 K HE
*Azusa Tonotani', Ken-ichi Bajo', Satoru Itose’, Morio Ishihara®, Kiichiro Uchino®, Hisayoshi
Yurimoto'

1. CBEXRFEZMAEE. 2. BABTFHRIASM. 3. KRKXFEZAERL. 4. WNKEBESIE T FHEER
1.Earth and Planetary System Science Department of Natural History Sciences Graduate School of
Science, Hokkaido University, 2.JEOL Ltd, 3.Depertment of Physics, Osaka University, 4.Graduate
School of Engineering Sciences, Kyushu University

FUSIIC: L= —aA T JBE2PHET (LIMAS) (&, BEFDURIVTAMAEERAB LTz X/ S itk
FEENHE (SNMS) THB. COEE(IL, TYIIWUI—r=wvIay ((FPRET=wvIay (JAXA) ¥
Genesis=w =3 (NASA) ) [CKDURESTNZMERAMESICEIN D AGERERRFERIET D20 (CFR
INlz(Bajo et al., 2015) . LIMAS(Z, RIEHY DLAA VIR, T/ AXA—=RILAT—=)LDMEEE X/3vHTD
EOHDOINEREY X T L, RINVIRFESYRIVIA S EBRIEHOT T LT —-IXFTL, B2
NEEDZHDZERERITIREEEE W ETH(MULTUM I1)H\57L S (Ebata et al., 2012) . BR(E, 774 VE
AKZEZREMILTUM IITCRESNBLIMMSOEENREEE T4 VBB ETME L.

EKBFIE : |V, TTVEANZROAAVHMEDI =21 L—2arvETL, 20%, LY INDREEZ
ROBDEHDOERBRETV, 1FVEBAMZROREB/IAISXA—FZHELZ (LILYXM-700 V, L2V X
M-3300 Vo, TEREE2BRENT7 VY ITILL Y XRENEN-1260 VE-2700 V ) . ZDE, M rFVEE
S50\ LIMASOEEDREE 4 VEBYEFMIEL 2. FRALIOBNSET—5(310002 3 v b3 DTF—9EBEFE
PILIeT7—9THh3d. REMIC, SirZA VDRSS AABHHNS, LIMASOZEALCNDI—-XTIL1r—ILRZERE
Eoflz. RNRvASNZOL—F—@&EE, L—T—BEEBIcLDRIELE.

BREER | RTIKAREENNETOEENMREEL, RITEE "t" &4V Ty ~OIE “M" (CXK>TRE
EINB(R = t/20t). KEROFBER, LIMASOEEDHRAEIRITHRRG1000 ps (200@)FTiEMLZ. LAL, 1000
usIABE(S, FEEEN(CLEEI L TRWHMANEIN S B /26, ERIRAENBIRNREECE DT (R = ~10°) . FWHMODIE
mE, BEREMICEEEV, 7F V0 Y ~ORERBODIVAARSIKE2ECECIDELTZEDT
Hdofe. 7AVIVT Y RORERBEODILOERELT, 1) 74 VEARZZRAANDSIEAHDIT=ZITD
XL (At,) . 2) IRBEOPSE (AU) , 3) MULTUM IIRADEO S —BBEBEEOPSZE (AE) DIDHRH

3.
COHRT, RITREMICAHE S TRIMEZR{LETEZRF(E, MEMAETHS. RBRIC, BEBEEENDD ST DK
EITDIEER, AECS ppmDRP ST REDCERASHEL DTz, CNIE, BEDFENREINIRE L Lo IZ(E
(R =10°) ([CHHYTS. LMo T, MILTUM IIROE S 5 —EBBEENOD S5 E RFHMOIENO L ERTH
BDEEZOSND. CNESDRRSTDRFEEMETDIEHIC, BREFUVWEEIRD MVEISEERFEL

Iz. COHLWEEZEICED, FUHMEARR(CHDI DS F—RELD, BENRLEIIBRmED (EMLEZ.
DIER, 1000 (FRITEERE1312 m) B5(C620,000NEENEREEE ZER L.

LIMASD -1 7 > iEiBIE(Z20BE B (C2D(Ca T BN, 20BFE TOLIMASD 1 7 iEiBIk(E, 60-70 X TR=EL
2o 20ELIREIL, 1BHID D17 VEBUN—FEL S (99.96 %) .
LIMASOI—X I —ILRERBEE SR, SirA 30/ (R = 17,000) T3x107°, 1000/ (R =
620,000) T2x10 &M ofe. COfEIE, Cameca ims 6TDUYTHB7x107° (R = 4,000) EEAEDERERLE
(Hervig,. et al 2006) .
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Nucleosynthetic Yb isotope anomalies in chondrites
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Recent studies on high precision isotope analyses for bulk aliquots of meteorites discovered the
existence of planetary scale nucleosynthetic isotope variabilities for a variety of elements (e.g.,
Cr, Sr, Mo, Ru) [1-4]. By contrast, some elements (Hf, W, and Os) do not show such anomalies at the
current level of analytical precision [5-7]. The processes responsible for generating the isotopic
heterogeneity/homogeneity in the early Solar System are not fully resolved yet, however, two
plausible models have been proposed to account for the isotopic characteristics recorded in
meteorites. The first model considers nebular thermal processing which caused selective destruction
of thermally weak-isotopically anomalous carriers, followed by subsequent physical separation of
volatile phase and ultra-refractory components [8]. On the other hand, the injection of
isotopically anomalous materials from a nearby core-collapse supernova (ccSN) and subsequent
aerodynamic sorting of grains in different sizes can be an alternative possibility to cause
planetary scale isotope heterogeneity [9].

Ytterbium is an intriguing element which would provide a strong constraint on the origin of
planetary scale isotope anomalies in the Solar System. The T, for Yb (1487 K) is lower than those
of the other heavy-REEs (1659 K) and is comparable to that of Sr. Therefore, the thermal processing
would lead to heterogeneous Yb isotope distribution in the Solar System, whereas the injection of a
nearby ccSN would not generate r-nuclides of Yb. Here we report preliminary results on Yb isotope
compositions in one ordinary chondrite (Olivenza, LL5) and one rumuruti chondrite (NWA 753, R3.9).
The Yb isotope ratios for meteorite samples are reported as pYb notations which represent the parts
par 10° deviations from the terrestrial isotope ratios. The ordinary and rumuruti chondrites
possess large negative anomalies for p'®Yb (-2500 ppm on average) and p'’’Yb (-13@ ppm on average)
exceeding analytical uncertainties of the standard material, whereas the p''Yb, p'”*Yb, and p'®Yb
values are indistinguishable from the terrestrial component. The patterns of pYb for the chondrites
are not consistent with that representing the deficit of s-process nuclides relative to the
terrestrial component. Therefore, the negative anomalies in in p®Yb and p'"°Yb are attributed

either to the deficit of p-process nuclides relative to the terrestrial component, or to the
analytical artifact due to the overcorrection of interferences from 'Er and "°Er. By contrast, the
absence of anomalies for p''Yb, p'*Yb, and p'°Yb is consistent with the marginal isotope anomalies
in ordinary chondrites for Mo and Ru isotopes synthesized by the s- and r-processes, which are
significantly smaller than those observed in carbonaceous chondrites and iron meteorites [3-4].
References: [1] Trinquier, A. et al. (2009) Science 324, 374. [2] Yokoyama, T. et al. (2015) EPSL
4176, 46. [3] Burkhardt, C. et al. (2011) EPSL 312, 390. [4] Fischer-Gdédde, M. et al. (2015) GCA
168, 151. [5] Akram, W. et al. (2013) ApJ 777, 169. [6] Yokoyama, T. et al. (2010) EPSL 291, 48.
[7] Burkhardt, C. et al. (2012) EPSL 357-358, 298. [8] Yokoyama, T. and Walker, R.J. (2016) RiMG
81, 107. [9] Dauphas, N. et al. (2010) ApJ 720, 1577.
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Dissolved noble gases (He, Ne, Ar, Kr, and Xe) in seawater are chemically inert and their
variations are thus solely responsible for physical processes such as temperature change, diapycnal
mixing, and mixing of water masses. Since different noble gases have different temperature
dependence on diffusivity and solubility, the noble gases show different responses even to the same
physical forcing, which make us possible to quantitatively estimate how much physical processes the
water mass experienced in the past through the simultaneous measurements and subsequent comparison
of the observed noble gas concentrations.

Present measurement of dissolved noble gases requires a comprehensive purification and separation
of each noble gases from sample gases extracted from seawater (e.g., Sano and Takahata, 2005,
Stanley, et al., 2009) to avoid that residual atmospheric gases interfere subsequent mass
spectrometric quantification of the target trace noble gases using a quadruple mass spectrometer
(QMS) with a low mass resolution. The pretreatment system is quite large and complicate for its
field operation and it is practically impossible to conduct the purification and quantification
on-site along with seawater sampling. Water samples, then need to be brought back to a land-based
laboratory. The taking seawater samples back to the land-based laboratory without suffering
contamination of highly permeable atmospheric noble gases requires to store the samples in copper
tubes with the both ends fully squashed and completely sealed, which is quite cumbersome and
requires man power. Such time-consuming and labor-intensive sampling and pretreatment in both field
and laboratory have limited available number of samplings and measurements, and subsequently
resulted in a quite limited number of observed data of noble gases in water environments.

Here we introduce a new method for the direct measurement of atmospheric neon concentration
without cumbersome pretreatment and sampling treatment by combining multi-turn time of flight mass
spectrometer (MULTUM) and a simple cryo-gas trap as a preliminary stage of the development for the
online analysis of dissolved noble gases. The ultra-high mass resolution of the MULTUM
(10000~30000) compared to that of ordinary QMS (100~500) allows our Ne® (m/z 19.9919) ion detection
to be free from interference ions, such as H2180+ and HF* (m/z 20.0057 and 20.0151, respectively)
which have close m/z to that of Ne® (Fig. 1) and cannot be detected separately with commonly used
QMS. Prior to the ultra-high resolution mass spectrometric analysis, most of the major atmospheric
gases (e.g., N,, 0,, Ar and CO,) were removed by a cryo-gas trapping to avoid a saturation effect
during ionization in the mass spectrometer and further optimize the mass spectrometer for the
detection of trace Ne' ion. Such a simple and compact pretreatment system, compared to the ordinary
large and complicated one, enables us to bring the pretreatment system to the field and conduct
on-site analysis of Ne.

As a test case, atmospheric Ne was analyzed by directly injecting 0.5~5 cm’ of atmospheric air
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into the developed system. Atmospheric Ne (18 ppmv) was successfully measured in every 10 minutes
by simply injecting sample atmospheric air into the system (Fig. 1-2). An obtained good linearity
between injected air volume and Ne' ion peak (Fig. 2) shows that the simple cryo-gas trap also can
work as a pre-concentrator, which is another advantage for trace gas analysis. The preliminary
result shows that the developed method can be applied for the continuous and direct measurement of
dissolved Ne and other noble gases with further modification.

F—T—R IMILTUM, BEFAX. RBAE. BROREEED
Keywords: MULTUM, dissolved noble gas, on-site measurement, ultra-high resolution mass spectrometry
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Fig. 1. The high resolution mass spectrum of an atmospheric air Fig. 2. The relationship between injected volume of atmospheric
sample (m/z 19.19 ~ 21.19) obtained derived from obtained mass air samples and the Ne™ ion peak area obtained using a simple
chromatogram using MULTUM. The high mass resolution cryo-gas trapping system. A good linear relationship was obtained
ensured separate detection of Ne™ (m/z 19.9919) ion from between the analytical ion peak and injection volume over arange
interference ions, such as HF™ (m/z 20.0057) and H, %0~ (miz of 0.5-3mll. (2 =00958)

20.0151).
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Atolls only 1~3 m above sea level are vulnerable to natural disasters and climate change. In spite
of such conditions, people have lived in the Majuro Atoll in Marshall Islands for more than 2000
years (Yamaguchi et al., 2009). The life styles in this island have changed dramatically by the
modernization. For example, the use of motor vehicles has been increased. Especially in an isolated
island, sediments originally composed of coral gravel and foraminifera are easily affected by human
activities such as cultivation of crops and well for drink water etc. Therefore, condition of
sediments could be proper index of human impact. In particular, when they use modern industrial
products, heavy metals contained in the products can be emitted and accumulated in the sediments.
However, the influence of these contaminants on the reef island remains unclear. In this study, we
focus on the changes of physico-chemical conditions of soil depending on the depth according to
time series variation in Majuro and Arno Atolls, since atolls can be an appropriate model site to
evaluate anthropogenic impacts.

Dating of each depth was conducted by radiocarbon ('C) measurement for foraminifera using
accelerator mass spectrometry (AMS) and Bayesian age-depth Models. X-ray fluorescence (XRF) and
Inductively-coupled plasma mass spectrometry (ICP-MS) analyses were conducted to measure the
elements in each layer. X-ray absorption fine structure (XAFS) analysis was also done to examine
the detailed chemical form. Also microbeam X-ray Computed Tomography (CT) was used to estimate
porosity of foraminifera at different depths.

Dating results showed that rapid sedimentation was likely to occur in each island in atoll in the
early stage of the formation. The concentration of toxic elements such as Zn, Cu, and Pb increased
sharply around 50 cm depth that are considered to be emitted after the original sedimentation of
biological remains such as coral gravel and foraminifera. This result correlated with that of total
organic carbon (TOC) from the same depth. The concentration of rare earth elements (REEs) also
increased around the same depth and negative cerium anomaly became smaller at shallower depth.
However, only Mg increased as the depth increased or as the porosity of foraminifera decreased. XRD
analysis showed that magnesian calcite has decreased in the upper layer of the sediments, which
suggested the selective dissolution of Mg from magnesian calcite near the surface. Bulk and u-XAFS
analyses showed that (i) Zn exists as Zn-rich particles such as as Zn0 and ZnS, which are
considered to be a tire wear and (ii) chemical species of Fe is ferrihydrite. Taking them into
consideration, adsorption of heavy metals on ferrihydrite and/or humic substances inhibit release
of heavy metals to aqueous phase even though the atoll was made of porous materials, where water
easily flows out from the island by rainfall or tide. XAFS analysis also revealed that aluminum is
present either as kaolinite or muscovite. These results show contribution of terrigenous material.

The original sediments of atolls is (aC0, contained in biological remains without heavy metals.
Therefore, atolls can be appropriate model site to examine the chemical form and amount of elements
emitted by anthropogenic effects and to assess the impact of modernization as our studies.
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AAETIETWHEROEZRIZNEREEEENE LT, TWRCEININLHTS ZOWETEITE

ol TWIMXRRIARICELS AT L. BERDSEICKBOHICNETDEH. RIFEBECSVTIHBRTEA
EEBFOD(TDHHEIMG E U TEBHIND, BATEEZ024N T CEEIS N IBEBYZRUV T, &
NZGAZEENE LIeARZELNT —IRN—IOBERET> T3, CNETIC. HERSHE RRL
TOTHWROESY - EXTEEARICER L TERA, L0FMEHITISE L E R I 320 0FH L LEEE L
T. IWCEFNBIAMLUASRICEB LR, NUASXEVIVHESINZC ETERT BIEREDONILRE
BYITHH. HREHONULAETHIAARCHVTLECARIZICENS,. ARZETEZELTAHAWVS
CENRTETBEHMEFIND, FTlze. ZTONLAS XOEEERIZEANEID VIV DERTRADHERNZ 8 < Rk
UISSENILC EICREBT20. {EFERICEE T 3 & GBSt RAT2 3 E&E 25N 3, LTHEIT
[F. NUASZOERSERZEEPMAZBWTHAR I D ETT ISOBRRAEMTINONTH D, MEBEZR(CKE
<EBMULTVSD, AAETIE. NUASXIRFCEICHETRERE DRI DEHIC. B+umDBNEURDH
EXEDIAHNARELL —F—FIL—Ya VFERE TSI VEENITE (LA-ICP-MS) ZBA L. ZOERK
ZEMRIEL T2,

AAFRTHUW AR, BEEMADFig. 1R T EEUE TR NIZEHBRA~DDIRTH D, HBAS LT
BIESH/ DB TH D HERFE LW T — IR —BRA M) HEBYZ024m N 5 BUHESINZENTH D, &
TBRS LOELMERNS TE. CNSUMROIWERXFIT D EMRTEIEN D2, HBICH LUDIEARHAFE T
KLU eLESRRITH D, SRARBLOXLR, HRIDEELWL - BRLOANLREST, CNSDFEBHT
XU T EDNFICKDRIREES U TICHIX 2%, LhE2ADERDHMCELIMEREL . BIESIBEER(CKRE
EELZ, BNEMSICIIBEREBHS vV UINEEHAL T, LA-ICP-MSIC L BWETEIMFAIC. B
BHEDWTH0RIFDNLAS X EREL 2. HRE(FFIEMBEIICP-MS Agilent 7500c(CLARBUP213EEKRLIEE
NDERVZ. HRDESDETEERL. TRIFRADIEARED LIz, BIETRIELETHERCHTVTANLASR
(CLBTITSOHAICEMTCHBDESNB127tE (Li, B, Y, Ir, La, Ce, Pr, Nd, Tb, Yb, Th, U) &EXHRE
Liz¥s

BT TEPYE IrmamRICER LB ET S, BEittANDT I S5(346i836%E (Fig. 1888) &EE(CILERE
SERLL - BRI, EEREE T - SRLERRE T SNMURAZERELTUS EETNBY, Fig. 2(C. ERIC,
DARDNILA S ZD¥YEPIrDICP-MSDHERE (PSiBBE(C & > THIBIL) £ 0OV ~LIENERT, Fig. 2H
59D LSIC. HBICHFDONLAS X(C(FRESHEBRIHER RS D, FEORHNS EEEKE=0.01 TR
(DZ70Ov R (JIL—N) cERn 0w 8 (JIL—FS) OBICERENERINZ, ZELEETL
W FERRL(ICHARTALZOY LD EBRRMIICHELTED. YVIVEBIONSAKOITOHERMMNARLS. vV
YOBEMUERRETL TV EEZXSND, ZDEOH. BEIYDBERICADAHCK VWVRBESTTEMNEK
DEBETDI_ NS, ARPOANLASRICEAREESTECHIYE LU RZLFINLENEEZ SN
3, FRIC, DROXNLASZOPYEIrOBRIGEEE BV TR I —FEHURT I REBEL. HRIA, B
DKILHASINEBAUZ, ZORBER. HBIADSS.4 sMTIL—INIC. SHEIBMD75.9 ST IL—TFSICHIBIET N
lzo COERIT. Y - ETERER TRHECTETEO S OM) I HEBEPIC DV T, NMUHS X DOMBTEER
EHVSCETHATEDICEERLTLD, UELD, KAERICL D TEHT—IR-IDFLVEEE L
TOXRLUASZOERMEMEIESTNIZ,

1)W.S.K. Bong et al., Forensic Science International, 6372 1-17 (2012)

DEKN hd b5, MEREMERS, 57, 239-258, (2006).
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3)Seiji Maruyama, et al., Quaternary International, 30, 1-14 (2015)
HEEO—-LAETIV—, BRO—L-ZOEREMIR, FEMEE, (1965)
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Speciation of Cu in seawater by using CLE-CSV with multi-detection windows

IVl T B ER. & BR. EE 85

*Hajime Obata', Kuo Hong Wang', Taejin Kim', Toshitaka Gamo'

1. RRKZKREBFATTRR

1.Atmosphere and Ocean Research Institute, University of Tokyo

SBAKPOIMSEA TS VDO L VICE>DTRABENDITTRECTH DM, KMULETY -0l 74 VEERSVEA. &
MERITCEMNMSNTUND, LHL. EKDTHIE9. 95U EHNEMEARETERT 1260, EBRICEM TS Y
DEVICRTIHFUEMZISNTUS. COLSICEYIDOREB ICEE(CRIN B2, AP TOIMNDEFEIRE
ERHSNCTBDCEIIEBHLEREETH S,

HEKPOROEEREICET IMETIE. BRELAV—FT1rvIILJvEYIRILE VX U —((SV)HR
ELLFEONTND, (SVETE. HUFILTILRFILSAEATIRNFELTHRMITBC E(CLD T, K
FORERTEYT B & MH¥KS (Campos and van den Berg, 1994), SEKAPNDKADEMENIFDEE & RHER
EEEHERDDHICIE. EKCBENEDRERNL CRIGT DMECVETAET S TEBEEE] N—K
HICALWSNTWVSD, COAETIF. ALRUFAE RAOEBBRUFMRENDBERRIGEFE S E(CED
Iz&. TEREBEAIFFE(CLE)-CSViE] EEBENTWS,
CDEDEFEDRREICKL > THKPOIFDEFERREICET IAREIASTERBL TSN, BMELTIERT
NTWLd, HIZ(E. FECCLE-CSVEERVWTRUBETHERET>TE. HIRIIL—TICL > TREDBRMNE
SNBEVDHRTH D, CDEDILYRVEBVDFRERRND—DELTEFTSNBDM. RER (Detection
Window) DRI TH Do HKPDE DREENEREMNFERHTETINE. HFNITIATRUFOEEEBE
DISSA—=F—(BHER)ILEKFET D, CNITTCOMETIRNBEEOBRERNRISAHVWSNTEZM. RADEH
BOEKEMNTEMRT DI(CF. BHOREEBRTEBHEEZETOHNENRH D, TC T, AR TIFEHORL
ZBOCLE-CSVEE RV T, BKPOMOEEIREERET LT,

<HE>

SEZKERH I B FUKS-15- R EME (201563258 ~7H6B) (CH VT, HITE. HiB~S D, HEREET
U, XBIZ XFUEKBRICEDBARERERULE. JV—YIAVFFSRICHVTERZERBLUIZ, Bk
([FFLR0.2 mD AT LIV T v LS —(CKDBB LIz, SIERRIEROEKERHIEMEREEE 7L TpH
1.8 TF& Uy CLE-CSVERMEAGEIRHERERL. BELOEBRE(CHERO I

SIEE AT AR EMNMIEBEZ. SAERBEUZSVEIC K DBEIE LTz (Campos and van den Berg,

1994), CLE-CSVIERERHIACTERL. PMET 2 Ic, COEKIARIZIMEDT 7OV ERICHFE. TR
BEAREBMNEOME MR 2BMEICSAERMUZ. CNSDERE—BMELE. (SVEICKDAIEL
Jzo SAE1 MMETED L DICHRBLULIBEA. 5 MELDEIDICHABLEZBRE VD 2BEDORRNEREL. AEE
Tolz. BoNeERIGRuzic/van den Bergi@fZE(C K > THITL . BN FEE E RURTEEERES
Zo

<EREER>

RITBICHITIAFENDINEEL0.82 -4.7 MOSEHETH D, BFIOEEEZ(IEEMNBERTREED
BUMEANRE SN, T (LE-(SVEICKDRIED‘BR. RUREBER(K) Mgk = 13 -14.1G8LWIU Y
), 11.7 -12.2(88L\U AV R) E VI 2BEDRUFERE TSz, TNENRMT SADEEET M, 5
METDEICED, BEBREBEREBSDICENTREE SOz, INSDBEEUFORUTEEER I NE
TOMOBEHETOHRSMEERLANILTHD., BEOBRUEBEFESCECELDT. KDFLUVWEKEEMNTFOAIE
MEJREE LD Tze §5V\D Y RIEBE(F25.6 -47.6 nME& LEERIZBIDDIEVMBEIE D2 8LV TV RIF3.6
-11.2 MEBIIIC K D TAEK BT B ETHESHICKE O Iz EMEEDSVEFHICSVT, BULWUAH VR
BEABLE>TULBAHEEREZ 5ND,

< 5| 3@k >

Campos, M.L.A.M., and van den Berg, C.M.G., 1994. Determination of copper complexation in sea water
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by cathodic stripping voltammetry and ligand competition with saliclyaldoxime. Anal. Chim. Acta,
284, 481-496.

F—O—F EFE . BT

Keywords: ocean, Cu, organic ligand
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