Bk S 1008

WK O EAJEDOIRIEIREEDOMEIAZ AL LT, Sy T —EXkE &
ESI-MS &k L5 U, 2B L OB MDE A4 O H AR T5
HE T EDBRZ

Al () SEHE

HOHEE R PR

B E KT OESBEOEFIREEDOHNT 21 TO7-DI2IE, MK PO 2 8% BRVERE, B4 ROBIFIRREICR
THEREFDTDOWUETFIEORRE L, TOWESRMFERODHIENEE THD, KT OEBOBEFIRELNE T
HI0IE, BEOFIEZNIZSIDLNAT AMLIEN L TH D, BLIR TIL, Electrospray lonization Mass
spectrometer (ESI-MS) 23— 5B ENEZ X BIDAY, 20 FIE TSR ZH#)S TE7eV, £Z T, ESI-MS (2R
B AT HENZ, ATEEE L T 7Y —E X0k E) (Capillary Electrophoresis; CE) Z#%#tL . CE-ESI-MS (CE-MS) &
L CLBER ESI A2 2 —7 = — A% %G AFRUTz, JIE DR G BAMKOREITEWVAN Ty AL IR PICAT
1E9 24t FFf% CE-MS CRIE T 572912, CE DUKENK AT, A7 L —lit EAMIE T 572D DY — AR K 2 3
ELT-, £551072 CE-MS DOftHL CE 2855t L2\, ESI-MS Ol B4 Lk L, IR IRREIC B 2Rl 24T -7,

1—3ffin4JED CE-MS IZEHHIE CE-MS TRIESNIALZEFEIL, ESIMS BLOZNETICHESN TV DD
ST FIETRONIZEAERE B2, Z AU A VKB IZ AWBEBR 3 46 & LT AL AR s ST, tho A e
ZIMATRRD D A F U LEFERORE S AT ACDEROAINZE > TAELLZEEZHLNII LIz, SHIT, Ay
F I LLSO Ui — 3 DRI DOUVNT, CE-MS (2L THIEL , ZDOBROFE G L CODALFRAIRIZAN, TR
TR CIEAEL COBIRTF LSRR 2 E L, 39 5720120%, KBz & O oS0 E5e b TRAVETHHIL
Lot

CE-MS (2 X2 E s OEHI T AIBIEIREE 2o TN b F o LKIE E~ R 7 A (NaCl, KCl) O RE %
BEPEAIC AL S BT EHEIE L . CE-MS O R L OV A = X 1A #2371, CE-MS 1%, ~ w7 ARG %
NORBHAIRICHE A CT&, v N w7 ZAOFEH, REZALITKD T AN F U MEEfZ T C& T, [[l— DR EH%
ESI-MS THIET2&, HIREDOHIMfENA I F U LDAA AL EFES N, —77, CE-MS 1%, O PERR
i, AR T L EAA AL TE ALFEREE BRI AR THHI LD D) -T2, CE-MS CTHIEL/- 2 TOFREHIIBW T,
RIESNIANE T MEFERII R LT, ZOZEDD, CEILID~=RN I AEGBSN- BET A48 RIZ. 40
BB A A SR D ZAVITIKAF T H T L7 ARDOEAPIREAMERF T MK TP D& B DIEFHIRAEIZ DUV TIE RS
BonbEBEZ LD,

1. IR EM

HEK D& B DVAEIRBEIC R+ 2% v T 74P —a
L, WEARICERIRL QD4 B O FE N E LKW 2
20 RE DR WS FIENLETHD, IRELFEREDOX
Y772V E—TarELTE, MESROIRE, HIE DK

FED R B JEIEVE PLHMEICE ATSRIE FIEO B3
DB THD, £2C, otttz Hvy, A4
A FEOFmNTL I AT L — A A AUE BT
(ESUMS) &5 Z L7z, ESUMS (%, 7/A3=7. D
T gk Y TUHIAR D REDEBITLHE, LY, DR
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EDON-L R THRERE  RINN TR DA AN ATHETH
%o FEIZZNHDIEHR DAL R AER AT I LR IC 23
VB LOREGH EEUTIFES L, LW E#RS A S
D5, WK T D IEHE DAL AR BER] S AT I 5
ESI-MS ORfFZEIE, ke L CEICT T N7 d B DV
DHAWSNTEY, K FOMBELEBOXvT7 72—
Ta Al SN o T, WEKITIE, £ 10.8 g/LHD TR
U7 bAF L (Na") 3 EFEND, ZOLED Na” BEFEND
FUEHZ, ESUMS (2R W T, ESE DA A AL TS
AUy BR TR EE DRSS AR T T 228N ESN TS, =
AU, Na' L@ A3 ESI-MS TR A A bsivd
ZLIZHRT D, TG, —EDBED N TAA LS
nNodE BRED Na" OA4ACIZKE /5y OBELEIMED
. BRE T2 EEEE A4 bl RIHEEL2EM
WL 22 DB R 5 R (AP T Lviar), thoRiE
RELUT, Bix e ealEHE, A3 Abizdis VTt
WEOEBRAE FNLHO T, EENITEEITHSE52L,
BEDOAF L NHIFLZ G AR~ AASI L EIZFEC
m/z Y T8 — O EEEALSE, v AAT LD
FRMT 2 EHMEIC T 22N T HND, L2 C, KR
E DR O RS R OB Fi% ESI-MS ClllE
T212DIE, @ ROTEFIREEZ RS T- JEE, ~ Ny
AEHEBR T D ENEREIND,

RBKHPNCE ENDEBERET DT D723 81
FiEELT, £7, ESI-MS IZ3BEFIETHLHFvE T —
B IKE) (CE) /A A 1o 7= CE-ESI-MS (CE-MS) % 3%

AL, 2o B, EHEDBEICTHT RS TV DA,

BIEREBEOEITIZE L TV o772 . RAFZE1%2-o
DIEEEPEGRL | VAT DEAEF LT,

DBEFIEEL T, CEIZROOLNDHZEFILL T D25 TH
Do

B O~ v 2B PR T DL,

REHPOBIEREER R LI-EF, &R T T

BEESNAZ L,

CE CTlL., /S NIopi 2 WO | EXE RS
TR, HETHZEN— R ThD, /EEFIEELTD CE
2 BTHE WIKFOEROER " ICHVSLRTH
HZELHY, RRAKREHI L Tl T& 5, F2, 20
FEEACHERMES IV EEFE O EER A7 2~k
757 4— (HPLC) oA A/~ 77 4—(IC) Lid 5

720, BIGEFHAL TOBEL CWAO T, ZHD kLD
I BED BRI BRI AL ARIB D L3 D7 e s
De EHIT, S B WD UK EN R A Bl 32281280,
AT AR SN R AF YT L oiar D
AP LU THIAHIENTED, ZDX57 CE OfF#E
ESI-MS (ZHLA G E 5L T, el O~y 7 A% R
0D BROBEFIRIEZTEHIRY, PRFFLT I Corl
ATV MK O AL AR N T 222 B R T,

CE-MS (258 BOHTIBL T, oS E A4
Y DO—F N OE R B ORESHT WSS T,
INHDOHETIE, MS ONALELFIT1E CE DSR2
R g e SN TS, — 5 AR, SR O
W ENDIEIR P OEAALF % ESI-MS CHlE S 572
HORTLEREEL T CE Z VW,

2. ARAE

HiAb AR F 0 L (SrCL) R HE RS —ifk | kY
F7 4 (LICL) | ¥k ' 2 (CsCl) | REFE AR F17
(Sr(NO3),) | AL NUD A K F4) (BaCl, - 2H,0) | HAb
HL 7 T KF) (CaCly 2H,0) | Hifb~27 2T LS
KFH) (MgCl,+ 6H,0) | ¥ A R 275K Fni (YCl; -
6H,0) | Hift7 273Kk Fn# (LaCly - 6H,0) 13 B AL
RIBERR . HE{bT R A (NaCl) | HE(b AV A (KCD) | (A0
JEATEERURE R HIBA 13 AU LR R R DFREE, o =
M2 13 BE B 228 0.05 mol/L ¥R . MR R B k225 0.1
mol/L V& z V=, 3B R JO IRIL, itk
(18.2 MQ) & Wz, ZDfthiX, Frfkat g v iz,

ESI-MS X LCMS-2010A (SHIMADZU) % H 7=,
ESI-MS (&, R T AT A E—REHERHL, m/z 10-500
FTCAF YL E—RIZLS TF ARSI MLERIELE, 3
BRE AL, 7a—Ar Yy arik(FIA) TfTo7-, LC
AT KIS, HifliZe ESI-MS &L Cfli FHL7=, ESI-MS
DFELWIHTSRAFIE, Table 1 IZRLT-,

CE (%, CAPI-3300 (Photal) & HV 7=, CE & ESI-MS @
PEftid. LCMS-2010A @ ESI A4 —7 =— A% UiEL
HLOMT Ay B &7 U — 0384 [ i 3 Jig 1 s (Vk Bhaket,
VAR, EHFRITA)EL, BIELT, A F—T 2 —AD
HERR, VKB, > — AR DGR E AR LT, v — AR
%, LC > 7 (LC-10ADvp, SHIMADZU) % F\ N Ci%ki
L7c, B vy BV — 13, RUBLOT 2 — AR U H ¥+
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v ZJ—(LD. 75 pm, O.D. 375 pm, total length 105 cm, GL
Science) & Az, FF¥EZU—0D ESI Kiild, ESI £DE
KB A ) ESW DT | R ORYA IR PLIEZ E
1 emIFEPexlodz, PIEICEEL T, ZOFrE T —iX
AR, 0.1 M HaE2 (HCD) | #fiK, 0.1 M Kb
2 (NaOH) , /K, VkENE CEAEIL 5 o3 DB
L7z, Fio, MIERITUKENE C 3 2B T o7, w4
AR MVOREE m/z 10-500 £TEL, CE OFEEFIIN
#% 1 3% ZBAAL 7=, Table 2 |2 CE-MS O/3#T 5tk % 71~
R

3. ERBERBLUEBER
3. 1 CE-MS O ##&#& ESI-MS & CE-MS TEbh
TAER D8
CE-MS TIX ESI-MS & 5720 3Bt 538, A4 AbD
BUCIKENR LY — AR SRS D, VRENRIL, R s

RELCTHOWOID, ESI-MS 23T ClEvkEEI AV B
RN AR AL RIS U CIREhR N E D X5 T
T 52 D0 EFET D MENB D, IKENR DO EIT, 4
JBALFFEDWA RS LR AEZE b (PKEN IR & D ST A)
RS I D HE — 2 D2 (KA TOIKEYR D
FINBORE) 23 2 b=, 2T, 1 mM SrCl /KA Z A
BHZHWT, SN DB O 2R I b 522 (BT
R FTNIAINES) % 52 585 2 DI DUKENE A AT,
ARE DA A AT KR ELBI G- T 5L — AR DR E X R
L7, VkENRIL ., BElS (HOAc) | BEER 7 > =17 A
(NH4OAc) | Hift 7R D A (NaCl) | Hifb v
(CaCly) . HEifb 7 E=U L (NHCD) . V(LT R T A
(Nal) | REEAKTET > E=7 A (NHHCO;) BL TV E
=7 7K (NH,OH) ® 8 FEJH CHIE A ATz, ¥ —AWKIL,

MoK, HEfR (HOAC) | FEfET > E=7 A (NH,0AC) | ¥
b7 =0 A (NHLCD) | f§#ET =7 A (NHNO;) 35

Table 1. ESI-MS D FER St

ESI-MS D&&{t:

ESI voltage 4.5kV
Mobile phase Purified water
Sample volume 5uL
Nebulizing and Drying gas N,
Nebulizing gas flow 1.5 L/min
Drying gas pressure 0.1 MPa

Table 2. CE-MS D EBRSAF

CE DAt

Capillary uncoated fused silica capillary
Electrolyte 5 mM acetic acid (pH 3.5)
Voltage 30kV
Sample injection Pressure (5 kPa,3 s)
Sample volume 18 nL

ESI-MS D44

ESI voltage
Sheath liquid

Sheath liquid flow rate
Nebulizing and Drying gas
Nebulizing gas flow
Drying gas pressure

45kV
Purified water

10 pul/min
N,

0.8 L/min

0.02 MPa
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Aq@issicy
FRETLT,

CE-MS (k- THELNIZA O F 7 LS FE &
ESI-MS CLiL-fE A b L7z, CE-MS ORI
ESI-MS DO RELL T D283 872 o7z,
i) Bt skOEA A LR SRR E

CE-MS TIZArF 7 ALEEHH DAL A DAL
I TES, EXAFS 00332l —1al iR
THERE—HK LT, ZD7=8, ESI-MS TS 7z Sr-Cl
BLO S-NO; LW EFFEIT, ESI-MS HOZFE ST
HEUTALFEREE 2 55, Zhud, B oA A 30
VRENIR B SR OFERR (A4 F7213 50 1) BB EIFELZ
Z &, Sr-Cl, Sr-NO; EWHfLZEFED 4k (KA RS 23
RUKENOBFRE AR Z LTI S22 d EB 2 Hib,
i) VKENER Y SRS A LIZ AN F o 2 b

CE-MS DIE TIE, KEWERIZ Wi ARm T
VLG LIRS R N STz, ZOJETIE, BRY
ET DAL FRE AN K ENIK DR (ZZ TIXSE TR E 13T
MRS 238 Z T B2 e bino Tz, BiligIL, UEHATR
HFIZEENTELT, 1o, RIKFITIHIZIEFELR
VB THHIEDD FEERICRIIKERIE T HERIIE
RSN FEE L &R & LT b kiR ok ©
HHEHWT LT, £2, T — B A LB
pH(pH 5.1) 23k & pH (pH 3.5) L5725 7-812, pH
IMEL 2B L TR (ZZTIIER) 22 528 % %
HND, DED | BRIKE) IV THREORIEZ LA
AL AREEN S5, BEARRITIL, BEEEY 1) T/RUTZH
B OSSR OMRERE, G2 Mbil EzIREST DL
FAUE, KENREL TIRBEELV, Ll EBRIZIEA
TOFRMITY TUTELIKENE D 72<, BUR CIEFEEZ H
NHXDEHRN,
3. 2 CE-MSIZ&BAAVFILLSDEEILFIED

HBIE

FEET =L (NH,ClO,) D 6 FEREEDOWRIK A

1 mM ¥ LVF T ALICL . 1| mM # ks 74 (CsCl)

1 mM Hifb~2" %374 (MgCl) . 1 mM HAb AL 2
(CaCly) . 1 mM ¥ b NV A (BaCly) . 1 mM LA NI
A(YCL) . 1 mM Hifb7% > (LaCly) 3L 1 mM Hfk
T I=0 5 (AICL) KEERZ TR | MlE L7, CE-MS
I Table 2 L[RIUSACITo72,

1 mM LiCl KSR OBETiE, VT 7 b2/ 6

SNehoTz, T, WIE LT~ AART ML O SRR
m/z 10-500 THY | VF U LMEFFED Li (m/z 7) ELTRIE
ENTZENFRREE ZHND (T2, [Li(H0),] T
IR EN2D3572) . 1 mM CsCl KRR OBE D HHFS
NI~ AART VT, oy MESEFE Cs' (m/z 139) 3
[FEINTZ, 1 mM MeClL KR TlE, =7 F27 LDK
FL7z2iD B LN, ~ 7 1y A EFRR O 7
DRIES Iz, ANBY T T LEITRIZY) <7 R D2
RO ARFIU AL FEFED TR EE 13K 572, 1 mM CaCl, &
OV 1 mM BaCl, KIFIROFHE T, ZHaEOKFIL
722D b FREIRB LN, s XU AEREREODAL
EREMNFEESZ, £72. 1 mM YCly, 1 mM LaCly BEOY
1 mM AICL KIFERORIE T, BiligL DL e/ b
DRI ITZ, 2 TCORIK T, &/ kO HE LY
AF v LOLFRII ST, HIE LT 21k X
OBMlDEBIZIE, VRENRIZ W BRI A LT b7
FENBIZESTZ, AN TF UL T R L TV
DNAUL/FNF S L s AN 170, N 11 By (== i e 3
TETHESNDH, CE-MS Ti, RICHE, 3UBHECHlE
L7ziZb b b g, 20K Ffb 2/ RS oE1 &
[y NP N VoY VS NN §a s E= Wit A WAV N |4
LRI A CHRBR L AL TRY., B0 R 2L IEE 125
EATFHZEDDh -T2,

BB AEEROFE A Z T 5720, Fhhe~
AANRT IS [RIESNTZ AL FE R OFERRO 5283
R AT (FERRLAE B L TORW) (LD EI S 25
HL7z,

WA D BN o A TNV MEZETR D EN 4
Y (IM(H20), ] +[M(OH)] )
2 [May species]

>
Il

X () ZHWTHE LR, 21&, 3HEO4 R CHER
EAL CURWMEFREOE G I1E,. Y <Mg <La < Ca<
St < Ba DETH o7, WEL RS (dk, (4>
P2, ) X (1) 20ELNTZEIG REEERD
KRESFEE LA, ZIODOMEICIEBIEMENFRO LR
oIl END | Bl — &R O FRILZA R, 3772
DHAT L —FHZAECTATINBOSIZ X A S V7 AT 6E
PERE N ED RIS,

DR EET 5L, KX (1) THLONERGE, A
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A PR EDORNEEE RO, T72bh /hENA
FAFEWEEAINL | B S VWMENIC S D, 315
DRI [FEROBE A BBAT-03, FICE AL E S
B AR F U LEAY NG L NG LET A ZANIZO
EEAY T ISR T, ZhUT, BEfEE D% E L E 5K
DRI 215, SIED RO UG EDEVCH KT S
EEZBND, Flo, TAI=T AOWEIZBVTHEEREE
FEA LTAL RO EI B N E T, ZOZ LG, TKENK
OFERRIZ2M D4R LY | SMlD4A R IR L CHEE IR
BLOT NI e DT,

3. 3 CE-MS [Ck 5 HHEEARDBRIE

1 mM SrCL 3L 1 mM Sr(NOs), K¥&ii%Z CE-MS T
HELTzE & Abrs T 0 MMEFFEEHERR ORE G 0 TS
iz ZOWE —&JBOLFRET, AINRIS (O FEV KA
BOit) THEUDZENRBE NI, £ T, AR TFULE
AR (L 2D (HyCy04) F721E a-BER B A VB[R
(HIBA) ) Z #:A7& =3B a1 E Lz,

SrCL &t 3 FFHOEK. | mM SrClal, 1 mM
SrCl,+ 1 mM H,C,0,(b), 1 mM SrCl,+ 1 mM HIBA (c)
% CE-MS TZNENHIE LTz, 3UEOE AL 5 Fh&
L. Table 2 LRI TITo72, K EIORIE THLNT-

M= AF L7 2054 (TIE) % Fig. 1-(a)~
() ITRd, &2TORENT, 6.5 DT — 7 DRIz,
6.5 ICBRISN-E — 213K B LOWERRLFE A LA
raF o MRS LA — 7 L LT, 5B D) | (c)
DOHEIETIE, 6.5 SFICHEDLNDIE—I BN RHENT-%
(2 BRHIRE RS N7 7T R E TR T 528 HW
EHUZ, ZbmE—2 B2 BIOW—2 C-2 L7z, %
T, BE =T DOV AART LG, FREHR O AR T
T ADZEEZARNTL . B —27 B-2, C-2 T, [AEShi=Aka
T LMEFFRIZEAEC D DN E B R LT, £ D
FEEL B —72 B2, C-2 ({28 T, Hy,C,0, F7-13 HIBA &
AbayF U LB P TR LT-EB 2 7o, B
FEEHUZBWT, AbryF U7 AL HyC0,(log K=1.25) F
7213 HIBA (log K=0.55) |3/ (log K=0.43) K=, A
M F T LRZNEDFRERELSET R LT AE T DL,
AR TF U LEEROATBUL, EBATE LD AT, 2T
FFAETHANR T U LM FFRL VAR | YREDRERH] A3 <72
D, E—7 B2, C-2 BDAEUEMITED, ZNHDE—7
NI DUKEIEER CRESNIZZ 8T, FrETU—HI
BWTIRBEDEH$EA (Sr-H,C,0,4 F721% Sr-HIBA) 237
FEL T2 EERL TS, EHIZ, B —2 B2, C2 DY

(x100,000)
407(a)
207
<>
A
*03
4.09
5 1
E 2.0
0] B-2
)
2017
<>
007 . ‘ C-2
1.0 5.0 7.5 10.0
Time/ min

Fig. 1. | mM SrCl(a), 1 mM SrCl,+ 1 mM H,C,0,(b), 1 mM SrCl,+ | mM HIBA [c) Dh—# /L AF =L 7hn7 xn

277 I (TIE)
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— 7 @S OE, PKENERE ] O E VI, S-H,C0, &
Sr-HIBA D E FEE D AR KT Db DEE R T2,

LI E2E, CE-MS Tl sk To & B b F IR
REAIRE T D00, ¥ AAZA I ILIEITTRE TIE 25
D WRP OBBOREEELZTDIENNIEEE R T,

BRI HEN I~ A L TlE, AhrU T A
IZkF9% HyCy04, HIBA OFEA LG VKENREL THW
T HERE OFE G D3R SO L7 SRR S LT, ~ AR
~IMLVOFERE TIE OEbEJFEHE, B —2 B-2, C-2
DIDIANE SV FEE — Aha s T AO(LFERIL, A7
— DR (LA AL DOIRER) THHEEE D — FE SN CHERR
DEINUTZEE 2 DEF G720, DFED, —#HOBEE T
[FESNIZAR L T U LMEFFE~OFER O AL, Fv
7Y — R OB KENR OIR S IRIZH =D 0 BIAT
—INDHZLICE S TALTZEB 2 HILD, ESI-MS 1230
Th, @BEEBEOMEIENAETHZ LAY ST
Y. CE-MS (ZALNT-HilE— & RmOL L, Zind
FEFITHLU LT e A CAERRISNI-EE R T,
3.4 TN)YOREELBFRMNLDRMAYF ) LILE

EORE
~ w7 2% BB R 7o R BE TN Z 7= alB 2 | E LTz,

(x10,000)

KB BIIANE FULEL, N w7 AL VD A
(KC1) , #fbF K7 A (NaCl) 2 v =, CE-MS 2Mfigkod>
B2 D& B E I HE (<N w7 AEPERR) L, Ahar T A
L FFE R CEDEMERELTZ, 1 mM SrCL (2, 1, 2, 3,
5. 10 mM KCI. 1. 2. 3, 5. 10, 50, 100 mM NaCl Z%#L
ZI~ N7 AL L CHAFS W18 A CE-MS CHIEL
Table 2 L[RIUSRIFTIT o7,

KCI TR )OI RB’

CE-MS %\ TKCl # & TR AR ARIE L T2, 42T
DIRBIEEDOWPEICB T, AbrrF o7 ML
HENT, BN~ ARSI LN AN a L F 7 LML
FEEFEIELIAE R, RBHo~v Ny 22 L fFESE - Ich )
LT AR TF U MMEFREICE ISR S N2>
7 FT. ZHHDOALEFEIL~ N w7 AD P FE AV AT
FTAZEIT D o7,

Arar F U LMEFEFEE VT MEEFE O — 27 O 5y B
1%, FNENDALEFRE [Sr(H0)6]* (m/z 98) . K (m/z 39)
WRTH/AL L rha7 20l T NI L TRESHE,
Fig. 2 (245 KCl JEFEICH1TD [Sr(H,0)e]* (m/z 98) . K
(m/z39) DL rba7 T Lewd, BT LAREICK
0, A F UL VY MEFFROE —ZTERITEV DR

8.07(@) 1 mM SrCl,+1 mMKCl

0o
o2

(b) I mM SrCl,+2 mM KCl

m/z 39 |

(¢) 1 mM SrCl,+3 mM KCl

Inten.

12.57

0.00

22.5]

0.00

1.0 1.5 20 25 30 35 40 45 50 55 6.0 65 7.0
Time/ min

Fig. 2. KCl1 JEFE 128155 [St(H,0)6]* (m/z 98) . K (m/z 39) DL-shn7 =115
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KON A EIOIREHFH TIERTOIRSE RO
ENZRB W TR F U MM F A4 53 B TE 72, ESI-MS
TIEHVT LOPEFE DAL, Aha s F 7 M55
[St(H,0)¢]*" (m/z 98) DR IR /2K T A3 A b
Too ZHUE, KCl DB PICE £NHZE T, Abry
F I LDAAACNLESN TNDZEERL TS (4
BT viar), —Ji, CE-MS Tl /4L sha>
=07 T MZBWTA L FIF 7 2MESEFE [Sr(H,0)6>
(m/z 98) DFRFEITFAE MK F AR Eeholz, T72bb,
SEIDOFATIL CE-MS X, v Ny Z AL H5A A5
Lyiar DEBEHIRL ., AhaL F I b AL TES
ZEERLTND, CE-MS IZBWTA A 7Ly al i
AU oTzZlid, BEOE A &)Y CE-MS T 18 nL,
ESI-MS T 5 puL THAZEITKKTE0E LR, H
BIOE —27 Ofg 23 3h = RS, BHBZIXEE
THEEZT,
NaCl RrJ I RIBER

NaCl Z &R TORGERE CE-MS THIELT,
KCl DIEAEHRD M ERERIZ 155172~ AART MV

NHARR L T MESEFD SRR S 7=, CE-MS 14, NaCl,

KCl Z& iR B\ T, ~ N w7 ZADFEHE,
FEEAC DR EEYBRL , —H LA rr F U MuF s
R ATRE CH DI LN RSN, TR AMEFFE I,
[206+Na]" (m/z 229) . [248+Na] (m/z 271) . O£V, Na’
(m/z 23) ELTRBSHVT ., m/z 206, 248 (ZFHYS 353y
I7 T RE =L TS e, ZnHor
— 71X, IERE SR KT ESI-MS OEENICATEL, fit
HSITWDBHESS T THHZENR DD > TS, IHIT,
50 mM, 100 mM NaClIEA TR DOME TlX, [206+Na]',
[248+Na]’ IZHN 2 C, HEMAF L L DI T AH —
[Na(Na(OAc)),]” ERL . i S iz, AhrrF oAl
FREEFT NI M FEREO SR, ENE RO
[St(H,0)e]* (m/z 98) . [248+Na] (m/z 271) H3Rd KA A
vl rhaTaal I Al Lo TEIERENT, 1 - 5 mM D
NaCl BAEROWPE T, TR MEFEREoOE —27
(m/z 271) BIoRTHRIE X, /AL rha7=nl/ I A E
CTHE 2B E RS20 572, 10- 100 mM @ NaCl &
WIROPE TlX, AbrrF U MEEOY — 712, F
D LM FEOE— 7 ORI ERR S Tz, 42T NaCl
REEROBIEIZBWT, MS TSN Y 2k

FROY— 758 1TEL TR AR Ty AMEE
FEOY — 758 L& T, FFZ, 50 mM, 100 mM D
AUl B EED NaCl 3 EfET 228 T, AharrF
U MMEERROY — 7 BN E 7R Aha s T M EERRE
TR MEERE O S BN SCES D e DT, LA
LDZEME, CE-MS 1, 0 - 100 mM @ NaCl DL
(LIS CE D EMMERRS Tz, 2, BbiizA ey
T LMEFFEND, CE 2K~ R w7 ALy BES - B Y
DEBIL. THECED AU TREDEAITKF T HE
72 ARDIFR P OREBEHEFF CEHEB 2 DND,
CE-MS I CERISh = KCI, NaCl DZE)

<R w7 AL TRASE72 1-10 mM KCI, 1-100 mM
NaCl @ CE-MS (23T 2% % B %272, CE-MS OHE
WZBWT, BIVT L FRITLADZENENDO(LFFEIT
77T ROFVES AL clg sz (hk
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Summary

It is very difficult to characterize metal species in seawater, because it contains a lot of metals. These metals
prevent the measurement of the minor metal species. Therefore, the measurement system to remove the salts
from seawater efficiently is required. The concentration of metal in seawater is so low that Electrospray
Ionization Mass spectrometer (ESI-MS) was required to detect metal species in solution. Therefore, capillary
electrophoresis (CE) was adopted, because the separation condition of metal species from salts by the capillary
should be milder than that of HPLC and ion chromatography.

In order to characterize metal species in seawater, the coupling of CE and ESI-MS (CE-MS) has been
developed. To measure metal species, ESI interface was required with the facility. ESI voltage is
simultaneously applied with nebulizing at the tip. Therefore, an ESI interface was modified to connect CE and
ESI-MS. In this study, strontium was used as a metal speciation target.

1) A solution containing strontium was measured by ESI-MS and CE-MS, respectively. And cesium,
magnesium, calcium, barium, yttrium, lanthanum and aluminum ions could be observed by both ESI-MS and
CE-MS. In this study, strontium was used, because the strontium concentration in seawater is 7-8 ppm. To
measure seawater, strontium should to be a probe to detect metal species. Although some of strontium species
observed by CE-MS agreed with those observed by ESI-MS, some complexes derived from CE electrolyte, which
is acetic acid, were also observed by CE-MS. It was confirmed that the composition and condition of the CE
electrolyte gave highly effective influences in metal species by CE-MS analysis, and should be improved to detect
metal species while keeping their original chemical forms in the solution.

2) NaCl or KClI was added to a strontium solution, and these matrix solutions were measured by ESI-MS and
CE-MS. In analysis by ESI-MS, the ionization of strontium species was prevented by the coexisting matrix, such
as KCl, in solution. However, the strontium species could be detected by CE-MS without suppression caused by
the component of the matrix.

Therefore, It should be expected that the CE-MS will become a useful technique to examine the metal species
by removing matrix (e.g. NaCl, KCI and other salts), and will have a potential to obtain information of metal

species in natural water.
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