BhpES 1408

WK DT NI= ZGEROALFFED R E & E & 1EDBRR
T NR=T B — T AR E LT

Al (HH) SR

FORHEER R B R R 2 BT e R

B B KT OERAA OBEIEIREEZ LT D720120%, &R OBIEIRBICE T A IEmRE S LRI, &R
DEREIZBETHEROIFDZENLETHD, LU, MEKD IR E OB\ VIERIZBW T, TRV A Ly A
REDAF U HPEBRL72 NG, BIDOEBAA L ThHHEBO ML, WET DM S D, AR FEMFIE T, HEKH
DT NR=0 5 (AD SEROALFFEO [FE L E B IEOMNI A AL LT, WD Al A4 (AP) 1, KEOADIZRIL
TV R T ZERNALITODD, ALK TEEG IO T AL A 4 DIELTZ A ALISS RS> TR
EALT D720, ZOFMEIIE T2, 202D, KEIZETS Al ORE T, HHliz Al O2EZIET 5720 Tk
72, ZD Al EDIHRIGHE” T E NI FE" L QDI ERIAT 52 & (Ay m—a b 30T) D3 CERE LD,
ZZ T, TAR=Y LKERP OB FFEEL TREETEDRWT AI=0 A—T bk a ozl LT,

R D Al DAY T— a3 3L L T HPLC 2 WA 7 MERNHRIESITRY, TAI=0 A — 1%
b % BB A LN T~ T2, ARBFZE T, TAI=0 A — 7 o FEEHAZERERE T 572012, FrETU—
T RVKE) (CE) S OB BB E a5 o 7o o FIEZ AR LTz, CE IZLVBESIIZ Al DRk 4 7253 11
ZFETHFIELL T, CEILmL Y AT L —AF AVE &5 4EE (ESI-MS) #4508 72 CE-ESI-MS. %72,
[ERRIC T BES TRk % 720y 1D Al 2 E 8§25 FIEEL T, CE LBEMEE 7 7 A~ B BT iE (ICP-MS) Z i
HAE T CE-ICP-MS (2 X505 WiEE R LT,

EFT.ENENOEEZERTHA L F—T7 = — A% 5 BIEL, WESU O KELEITo72, £ D LT,
CE-ESI-MS (2D AL, 7oibAFA . v aUfBAA s DI DA I E L TofE 3. CEICX Sz Al b fl
(AP, Al-7ALWEEIR, Al-s 2T BESER) 2[R E T 22N TET, ZORERAZ LI, CE-ICP-MS % VT AL{LZ#FED
TFAE L DFFNT ZAT o T2, FRNTUT-AFAE e A LS P RS SRR L buie U, BB 7ol R D2 4 A B L 7=,
Al ALFFED A AT DUV TR FEDO R ERE R L PRER A LB U765 3R L [FYIANE O KIZLE- TRIE RS R L PG
EDZEFNTREL R ST B %D 15% FREOFPHD AR T, MO IFIEICH~NRS—ELTZ, ABFZEORIE T
ET AV D AR = g WATRE T A ZEN DD o1z, — 7T CE IZLD5 R T—E D Al {L2F i) SR
RF S BEL CLUEIRUSABRIIS =20, AR LT A Z— T =— ATl FERE DS BE RN RN R TR 4372 b7
EORELH LI,

WK DT NR =0 ISR B E 2 E S5 EE ML 572012, CE-ICP-MS ([ZLA I E DM R E 2S5 |
T A B —T 2= ADELRLUEITLY KT D Al DAY T— gL TR CEAZ LRI E NS,

1. ARBH DE BT OEROFLENMETHD, AHFENIE

HEK P D& RA A OIRTFIREZ LN T 572012 TIZ WBARFOTAI=T LMEEDOILFEORIELE &
X, BBEOEFIREEICRETAEREEDLEREHC, &8 HIEOMNIZ HELT, &BA L ARE L T 32 Mk
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PEARLLTIE. WA TEDTRNT LI = A — 7 v bk
AN,

ZOTNI=U L =7 oAb RIL. BRI N T
AP EIER TR ERGERETERL | IWIROMEE e 812K
7L Chk % 72 JERE TIETEL (AIF?, AIF,*, AlFs, AlFy,
AlFs*, AlF¢>) . AP BIROFENMEI X T3 52Ln b T
v \5 1,2)O

INETICHRESNLTWD WRPOT NI=T L—T
AR D AR == a3 D FHEIZIT AF v 7m<h
757 4—(1C) RmHiR A2~ ~77 +— (HPLC) & H
WIZARANI T MEIRE BESIL TG 39, L LZinb
DFIEDELIL, —EBDOT NI=7 MEZEFED Sy Bl e S
T, BRI A m— gl R o T2 9, F2L R
AMAZ DIEDOS AL, S — 7 OIRFFRFH
W SEEEINOAFAET DAL A HEEL CRY 4, B —27 iz
B E ENALFFEE B2V THRIEL TN 2D T,
AR E—ar BIRBEEL) o7z,

ZZTARBIIE T, RO FREOSETE IR ARIC
B9 21E#E . ¥y 7Y —EXUKE) (CE) L=l /AT
L—A A AVE B3R (ESIMS) 12 L~ THEHZ bz L=,
EHIZ, CE & ICP B &5#rEt (ICP-MS) Z#5 & 228
FoT AL CE ([Z&oTomfitsic& Bt Ao E &
&z 17, CEIZIE, HPLC R IC 72 Efthod 43 Bl FAIZ R T
1) DBERFICF YT —E N THRAET LY 2— VEODJEL
BN EL, SEEERE WL D, 2) FHElOBRIK
R ENEE DRI LS TO R EEEATOD T, SrBERIEIC
LR DA FFE~D DTN L O I ORI
WD, BSI BT, IR O FEFEOFAE T e A<z /)
LS ET MS IZE AT DY T AALIETHDH 9, 2
TAMETIL, ZNbEiAaoE 72 CE-ESI-MS (1249,
CE (ZX0 o BST- 8 — 7 AL 2 FE O i 4 [ HE R E
L7

UL, ESHER, IR HPIC&mAA 22L& b4
AP OFRER TR, EEEA K NI L2035
LTG0, 22T, CE b8 &7 7 A~ E &
(ICP-MS) IC#¥ifi T A A X —T7 =2 — A& HEL,
CE-ICP-MS |ZXLHHEBIT 272, ICP {EII/N—R A4 1k
ETHHID  TNAI=y MEFFRITERITIRAE T &
LR B S LD,

VL EDZEND, ABFSE T, T L= 2gEREL

TTNR=U LT HAEEERIZE B L, ENHDOHT2/2 A
Ry =BT LT, 3DIC, Bhn T RA,
M3t 52 O BRSOt D AT e L Helk L, SEflL
72

2. % B
2.1 & X

T = L (AINOs);, Frfk: BIRALS:) L7 o1k
TR A (NaF, Frfk: /NaAbT) BRI RS T
Db il (HNOs, Ultrapure: FASALZE) 2 AV C pH %
3.0 CFREEL , ERARIRE LT, 7oA A4 T A=
LDOPEEEL ([FY/[AIDIX 0 - 2.0 L7225 012 F N E i
L7z, MIERERBIOAF AL IH O EN S,
CE-ESI-MS [ZEARIEIZIHEBVTIE, [Al] = 2.5 mM, /-,
CE-ICP-MS (ZEAHIEIZHVTIE[AL = 0.1 mM (Z[E &
L. ZnZ B OFYAIMEIZ 22 X9 ik L
THIEZIT>72, CE ICHWAIkENKEL T, X8
(HCOOH, #fffk: BIHALT) | A4 — /b (Fpflk: HOR
{ERR T.38) 2 3URHAK &[RRI SRR 2 FI N C pH 3.0 (27
ELUTHEALE,
2. 2 CE-ESI-MS

CE (CAPI-3300: Photal) & ESI-MS (LCMS-2010A:
Shimadzu) Z 4%t 3572 CE-ESI A > 7 —7 =— AL,
VLR AT SRR S Bl 2 248 FE A 28 Bl Rk (B)
%% 5 No.1008) (28> T, TERL TV 7z, [Fldh 3 etk
e —A7a—RO A2 —7 2 —ATHY, Wakasugi
5 DOWE LA H—T =— A% W B LT, CE-ESI-MS
OIS AR 11277, CE-ESI-MS 1%, ABFZETldvk
FiEEL TS mM OFR (pH 3.0) &V =, F7o, v—A
%, Bk Z AV, LC R 7 (LC-10ADvp: it HifE
PRV IERR LT, B v T —~DH 7 VA,
CAPI-3300 DA ART AT 2=y M IV INEETIT
ST, THER Y E TV —IE, RLBLD T 22— AR U B ¥ v
£'ZY— (I.D. 75 um, O.D. 375 um: GL Science) Z X 110
em TV, HIERNC 0.1 M /KER(LF R 2 (NaOH) |
R TENETL 20 s3I HOUEL, Eo, HIEZ LI
VKENHE C 3 o [RvEA L7,

ESI EIZEDT NI =0 LOWEIZBWTL, EiE o
{EFFEDS AP AIF D IO Al DA A Th->Th, 7
R EEELZ 0 AI(OH), X AIF(OH) DR 1 fidA A
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ELTRRHSNDZENHBI TN 12, RAFFE T, CE
(LD UKENIRE ] DO R S e~ AR MV AT
L. AL FEREOA S e G2 HEE LT, B 7EE, BIO
(LSRR E & b (m/z) DA ZEFRHT % Selective ion
monitoring (SIM) E—RIZEREL. 7 AbMA AL 3T /A
=D ALITHEG LTZ AI(OH)(H0)' (m/z 79, 97, 115) (n =
1 - 3). AIF(OH) (H;0)," (m/z 81, 99, 117) . AIF>(H,0),"
(m/z 83, 101, 119) . SOITVKENK CHLFIEN T LI=
LITHES 'DLT= AHCOO)OH)(H0)," (m/z 107, 125,
143) DB &R LT, b0zt ESI-MS & iz
TNR=T DA ORIETIE, ZBERETERR LKL

T V= bAF L (AL(OH)s(H,0),", Alz(OH)s(H20),) 72
ERHEINAZENHESN TS B, LinL, WTih
ZOHFLEREDNDINZEDD RIFFRIZB W TUIZDTF
AL T, EIHFIET HEBZONHFFED TR
HL7z, TRENRFE A2 — IR T2DIZ, MS IZRAHIE T
BRIKBIOT-O OEIEAFHIINUTZRE R0 1 %I B4
L7z,
2. 3 CE-ICP-MS

CE & ICP-MS (ELEMENT XR: Thermo Scientific) %1%
53572 CE-ICP A2 ¥ —7 =— A% A{ELT=, ARAV
S —7 2 —ADERE% Fig. 1 (R~ 7, DBEr v 7)—%

5% 1. CE-ESI-MS O E St

CE CAPI-3300 (Photal)
Sample injection 5 kPa for 6s (35 nL)
Separation voltage +30kV

Background electrolyte(BGE)

5 mM Formic Acid (pH 3.0)

ESI-MS LCMS-2010A (Shimadzu)
Scan mode positive ion SIM
(m/z 79,81, 83,97,99, 101, 107, 115, 117, 119, 125, 143)
Applied voltage +4.5kV
Sheath liquid Ultra-pure water
Pump
Flow rate 0.07 mL/min
]
j— 3
} ®
2)
) (7
1 = = =
= = J

4

Fig. 1. CE-ICP-MS DA% —7xAX (1) CE F¥t 7)~ (2) PTFE cross VaA '~ (3) 7—A(FF7F M) @) R
THDOY—AHK (5) PTFE union YAk (6) 7—/3— I LLIZCE¥+vE 7Y — (7)PFA ~A/n7a—x7 74

(8) AFL—F o /3—
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L 7=Cross¥aA v b — FIZHEME W7 A4 B if
AL, I —FIZLCR 7 LD — AR ELTO1%D il
BB LT, CrosstaA L hORFIFIZEVFHTF 72 Uniony 2
A RO FLE T EER Y E T —NOIKENE & — AR
DEEfRL | ERIKBIOE@ N 2SI D,

CED &y B RE 2 #ERF T 5729121, CE-ICPA> ¥ —7
= — AT NT, EEF v BTV —NOFEL SR DML

BLRWEZ R T T DZENEETHD, £DTDITIL,

1) Union¥=A 2 O HLEIZIBWN T, 3 v EZ)—D
2T TAFX T — DT A/ NS<THIE, 2)
P RRERE AL DO R T TA P2 HT528,3) A7
—F XN —OEREE/NSTHIEROLNDLY, 22
TARBETIL, wBE v 7Y — e fLIcif AL, X777
AP XY T — LBy BT — O A /NS LT, il
OFb/ISL LTz, F72, PFEAOMicro flow 7 A4
(PFA-LC: Elemental Scientific) % V>, ¥ /3—{320
mLEEO N TR Ao F ¥ 73— (Twinnabar

cyclonic: Glass Expansion) % V7=, E7=, AWFZE Tl
CE-ICP-MS#% F\ T, ICP%Cool Plasmat—R{ZL THl
E LT 9, CEICP-MS D2 & L k2 R21C R T,
CE-ICP-MSZMTIZ 31T D0k BN EL T, 5 mMOAIF Y
— VERIE (pH 3.0) % FAV =, HIE Bl A K 54,555 8
JEZFIINL, 2D, 100 kPaDZeX £ IZ L 4B v
U—hDFREI N RE AT L —F p o R — - A LT, #
EAROVERUT T Z LITERL L b T —# 2 IR0k
o>7c, FD BT, [FYANDOZACIZ ML FRED AR LD
BACEFRATL 50T Rk AL B3R oY 7k
7 =7 (MINEQL+: Environmental Research Software) %
FAWTEL N HGREC OB E FikE i L, FHmL
720 MINEQL+CTHWeT AR =0 A7 ALWEEIRO 2 E
FEEH (logK) % RIIRT, MEM, L FREOFELL
DORPEZDWTIE, —2DOFEHI L CTRIEZ3[E]§ >
T AR L7 a2y MTIiE £ oDREEE (T LTz,

%2. CE-ICP-MSD | & At

CE CAPI-3300 (Photal)

Sample injection 5 kPa for 6s (35 nL)

Separation voltage +30kV

BGE 5 mM Imidazole (pH 3.0)

ICP-MS ELEMENT XR (Thermo Scientific)

Plasma RF power
Cool gas flow rate
Auxiliary gas flow rate
Sample gas flow rate
Resolution

Monitored element

Pump

Flow rate

600 W (Cool Plasma Mode)
16 L/min

0.80 L/min

1.17 L/min

Low

27Al

0.32 mL/min

K3, TNR=0 DT ACWERIR DL TE B TE R

Reaction logKa

AP +F

AIF* 12.600

AP+ 2F

AIF* 7.000
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3 EREER
3.1 CE-ESI-MS
3. 1.1 FISZOL-DVEEEDO L BEEEE
CE-ESI-MS % AW C[F)/[AL] = 0 - 1.0 D#FiPHTHHI
oL sbareul g 8% Fig. 21T, 7o{tA4
DI EN @ LIRDITHES T, PRENRERIKY 5.2, 6.0, 8.0 min
ENENY —Ihmtisn, —FHOY—7TiX
Al(OH),(H0)," (n=1-3m/k79,97,115), " FHE—~
Tl AIF(OH) (H,0)," (n=1-3m/81,99,117), =%H
DE—27TiX AIFy(H0)," (n=1 -3 m/z 83, 101, 119) 3
FITHRHESNTODZERN DD T2, TKENREEOE ),
BT RCEHA R T iE AI(H20). . AIF(H20),2" .
AlF2(H0)," O TIFAEL TR, ESI O IcBIT57 1
R BB, DA LB TR I DBREIY7: pH DAL T
HEENBEL TBIIS N2 E 2 DD, £i2, TIR=D
LKL CWKBETHOIXTBRAA D EALE
AI(HCOO)(OH)(H,0),* (n =1, 2 m/z 107, 125) 1%, —A&
HOE —27 4112 AI(OH)(H,0)," SIRTEL TR &Sz,
ZZ T, A(HCOO)(OH)(H,0)5" (m/z 143) I TMe i S 72
STZEMD, ZOFEFRHBR L T ChoTe B 25
o, TAR=0 AXBHERE L CTid AHCOO)(OH)(H20),*
(n=1,2 m/z 107, 125) WELERMCFIE CThoTe &R T,
HPLC ZH WA AN 7 AEIZB T, TAI=TA—F
FERRSEIARIL, (L R I I S W B R E N B2 D17
TEAHERIL TR0 AL F L E BT 2221 XN#Th
oz W, KWL TIL, KENRF# &~ AR ML 2 it
HZEZED, SN — 7 RO FERED 2725 [
—E—INIZIRET ML FEE TN ENRET L%

HREIZ LT, UL, CE-ESI-MS Z W =S4T BV Th

REZLITRHENT-E — O ENRKELE LT, &
ZTCZELIERSITZATIIZ0IZIE, CE & ICP-MS %
Bl 7NI=U LD ERE T OVENDDHEE T,
3. 2 CE-ICP-MS

ICP-MS @ Cool Plasma &—R|%, RF NV —Z{X F&&
HZEITEY  HIE TR T D FWA A LD 7T
TUURDLSVEK FSEHIENTED 19, 22T, Hot
Plasma E—R (RF /XU —: 1312 W) & Cool Plasma E—NF
(RF /XU—: 600W) T YAl OV T FNEAFY L LTz, 7
FA<D RF "\T—% FIF5ZET, VANUCKIL T4
ANV D LA A A DA R AR TEDHZ LD b

Inten.

o720 AFFETIL RF 73U —600W @ Cool Plasma E—F
® CE-ICP-MS #H\\\CT AR =7 LD E{T- 77,
3.2.1 REROIEREBRHERDEH

TNR=0 IMEFFEO E B HTIZEEL . Cool Plasma E—
R® CE-ICP-MS % FVN T, BEEAT V=17 AR DR

(@

6.0 1(x10,000)

(b)

| (x10,000
7.0 ( )

50

©

(x100,000)

Mg i)

00 1.0 2.0 30 40 50 60 70 80 9.0 10.0

time /min
Fig. 2. CE-ESI-MS @ Total ion electropherograms
TARI=T LAOWREET 25 mM  (a) [FY[AL] = 0.0 (b)
[FI/[Al] = 0.5 (c) [F)/[Al]=1.0
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BREVERR LT, TEERT V=0 A REE 0 - 0.1 mM OHiFH
THBLL . CE-ICP-MS Z AW TENLAHIE LT 5F.
R>=1 O BAf7eti BRpa e C& 7o, REBRSMEOE

BONE (K935 nL) IZB T2 HBRFUE, 0.11 uM Th-o7,

BREKFICBWTRIAIET L= MO E I, Bk
H M D3 uM OFIPH T4 LTI 1718 ¥EfET L
=Y ADEEREVREHIOWTI, AREFETT
SUE FTRECTHH LB LT,
3.2 2 PILS=VLEEEDOFELDAE

Cool Plasma E—R® CE-ICP-MS (L0, T/AI= A
BT 2LELILEBEAHI LA M REICLTZT20,
[FY[A]] = 0 - 2.0 OFiPH CTHIET VI=U LET LT N
U LRGSR ERE LT, BIEORE R, SbiT-
Tl /he7ons 7 L% Fig. 3 [T, JIEDORR X,
[FV[AL] = 0 DEEEENLSNOEGE LT, sy
—ZHFAEDMND—TETHY, Cool Plasma E—RD7T /L
I =TI L DRBHEIR P O T NI =0 IMEFFED A A
NERNENZDOREF TIE—E THIILEMIDT,
[FI[ANMEINFDIZ0E- T, CE-ESI-MS (212 Ik 5
ERIERIZ, 1 -3 RO —7h &7z, CE-ESI-MS IZX
DEEREID, —AHOE—IHTIE AP, KA OE—2
FCIXAIFY, ZKHOE—7 R TIELAIE BNENEhH
HENTNDHEBZDBND, RIZ, [FY[AIMED NI £
TNR=0 MESFFEDOHE A Fig. 4 (2753, CE-ICP-MS
W THRLNIALFFEO A L, MINEQL+HIZLY K
DI-HEFHEE B LTz, Lo, [FUIAIMEA 1.5
VL EOFPECIX, CE-ICP-MS [ZXDHIELT- AIFOE
B R1T MINEQL+Z W B Kb E< . £z,
AR OFE &A% FITFRE LB IR 2 o7, Zhud, ER
PKENDIEFECT—HD ARy D7 ACA A HIBLEEL |
AIF? 720l ZERRENEZE X BIVD, HPLC— 7L — A
SRt % FV 72 M. Frankowski HO#EAE 92380 C
X AIFPE AR, OB 25T AFOIF LT O B R E
LI L T %2 D5 A b o7z, F72. M. Busch &
A. Seubert (X, IC IZBWCTHH RO GEENT L&/ A
BED 3BT 2% I T, T AT NI DAL DA
= al T EATO NABROSEE T L WA
ET, S BERTRRICBIT RO IEHChEN M LU, LA N
BOHT L AN E LT, A= LNED Ty
{EA A DBENEIRSNADZ ENHE S 20, L

LZDOHATH, BRI BIIL T A= LD 7y
WA 7 DRLEEIE e 2T IMFl S, AR OFEAE
LESBRER AL HEEEL T 20%LL | RR DG A BH -T2, A
IR CTRIE LI T A= D7 AUSEIROAFAE L L B GR
EEDOFIEIL, APIZEAL TIFH%LIA, AIF?'R> AIF, I
BIL TR T 15% LN THY, o FiEIvb I R
WERHEAS S, CE ICL Loy BEafR Ik
WL BAOYEBSh RN E O ST Z T, AL L oy B
N7 LOF AR O DI 7= DB
EARTRGZEGREEO—BRBO LN LB 2D,
Fo BT EIS RSN T LI = AT A BRI,
FNENDOLFEHREIZUE ST, IR & 27 A4
VINT AR =T ADIREEL T ZENE 2B, SrBEC
P DR A RN T 528, TAI=U MO E
IR DR BEZ AR T EOT T DT OITITEET
BHEEB XD, S B RESCET DI OITUKENR D
BEZE B, &5I2, @EEEFINL CTEB7e 2 mH 47 B
TR T DT, D EER BT — NIRRT 528
B LEB N5,

4. F&&H

CE L ESI-MS, %7z, CE L ICP-MS #Z NNkt 35
A =7 —2%BIEL, ThoE AW TERPOT v
=V L7 AEE R AR E T DL T R OT L I=
U MEFEREEFEL, SHICERE CERSTET 528
ZWHEIZL7z, CE-ESI-MS TILEIZ, mltShi-v—7
A FEE m/z DIEDDRAT - [BEL . Z D5 R A TTIT
CE-ICP-MS DO RAFHI L 7=, Z4LFE TIC X° HPLC 72&
ZHWTRERIZEB W T, sl o7 — 7 i
IRAET Db F A EAERE T 22NN TH 7278,
CE-ESI-MS #H\\W4Z& T, [H—t—2NITIRIET 51k
FHIZOWTHENENIRE T HIENAIREL o7z, L
2L, CE-ESI-MS & W= IlE Tl A4 Akl e
DT, BELTCAER REB[LIEN LN ELD
nolz,

Cool Plasma “E—K% f\ 7= CE-ICP-MS Dl 7E T,
HIEZ LT RTOT A=y MESEFEHZ ORIE 11X
—EDNRTAEANENTNDZ AR ERE
VERCT DT LM TETZ, ARFERREZ T, BREE R DK
DS E TAR=0 DR M FRE S TR BHI DL TR
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Fig. 3. CE-ICP-MS |Z35(7% 27A1 O electropherograms, 7 /L3 =17 AOHFEIE 0.1 mM (a) [FY[AL] = 0.0 (b) [FY[AI] = 0.5
(c) [FY[A]] = 1.0 (d) [FV[AI] = 1.5 (e) [FV[A]] =2.0. @: A", m: AIF>, A: AIF,"
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Fig. 4. 7NR=0 h—7 AUMSEIR DAL FRED /347, TR IAMZE TR0, AT MINEQL+CRD 7= B G

BN 0770, —@—: AP, —m—: AIF?, —A—: AIF,"

FCHETEDHEE 2 LND, Fio, Atk SUEHE AR
DESBRHYGEIZLD | R T TARSNIZIETFH DO N—TF ~D
WA EIF 58T, JOEBRER S N ERK T&D
LHARES D, — %12 Cool Plasma &—NR3, ESIIEE TliL
TRV, IEHE D ICP (T TY 7N A A& ZER T D
B chHor0 T, @~y ZREORIEITII A ET
HHZENHENT WD, FDT= ., 5% ~ N v 2% 5
e BARAROAKE 2L E L CHIE T& 5 T 1EZ2SLICH
T 2UEDRDHD,

CE-ESI-MS O E A& H4 H(Z . CE-ICP-MS T4yifi- 1
HENTZET NI=0 MEFFEO AL AT | PRER
D T FHEE T JE L7\ MESERE D A7 53 A 2
ETHIEERREL LT, CE 1Z IC =° HPLC &ruflL T,
Gy BT T B DRIRE &S G DR AR AL 720
72 KOREHAK P OALFREDOFIER A R T F

IHTHIRD FIETHLLEEABND, TNI=T LT ALY
PERORIE I, RIERFHZ MM I 528 b EER MR
THHIEWDI>T, 5 #%1%. CE Om\ VBN a 0k
Sl EEmE bR B R TS —T 2 —
A&BAFETHTETHD,
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Summary

In order to clarify the solution state of metal ions in seawater, it is important to obtain the information on
solution state and abundance of metal ion. However, in the high concentration of salt solution, such as seawater, it
should be required to eliminate sodium and calcium ions to extract and determine the target ions. Purpose of this
study is the establishment of both identification and determination of aluminum chemical species in solution. It is
well known that free aluminum ion (AI**) shows toxic for aquatic biology, but its toxicology of A" with fluoride
ion deduces by stability of its complex. In A" in solution, the information of abundance of total Al
concentration is not enough, but it becomes very important factor to analyze the solution state and abundance of
A", we call “speciation analysis”.

Interfaces for Capillary electrophoresis - electrospray ionization mass spectrometry (CE-ESI-MS) and
capillary electrophoresis - inductively coupled plasma mass spectrometry (CE-ICP-MS) were self-designed and
assembled for the speciation analysis of free aluminum and aluminum fluoride complexes. The aluminum
species in solution were separated according to the valence in CE. On CE-ESI-MS analysis, separated aluminum
species were identified by m/z values. And molecular ion weight and structure of aluminum species were
identified by CE-ESI-MS. Low detection limit (0.11 uM), which is suited to achieve the direct determination of
aluminum species in natural water, was obtained by using Cool Plasma CE-ICP-MS. As the aluminum species
were separated by CE, separated species with 1, 2 and 3 valence were determined by CE-ICP-MS. Based on the
results of CE-ESI-MS, aluminum species distributions were calculated, and compared with the results by
calculating the theoretical results from stability constants of MINEQL+. Experimentally determined aluminum
species distributions showed good agreement with calculated distributions within 15%. However, it was found
that aluminum fluoride complexes were partly disintegrated during the separation process of CE. From
comparison of these results and other reports, new analytical methods that do not disturb the original species
distributions were discussed. Finally we concluded that this new method established in this study make us
possible to obtain the information on solution state and abundance of aluminum species in seawater after some

points of innovation.
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