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Abstract

Various highly sensitive capillary electrophoresis (CE) techniques for detecting metal ions were developed. The
chemical systems were designed taking dissociation Kkinetics, fluorescent and separation characteristics into
consideration. To design novel detection ligands, the coordination structure and the distance between binding and
emissive moiety were controlled. Some polydentate ligands with light—emitting moiety were described in this article.
Mutual separation among metal complexes with high resolution was achieved using dynamic ternary complex
formation on capillary, which effectively changed the mobility of the mother complexes. This separation mode is
based on the idea that both the labeling and separation functions was involved in the first coordination sphere of the
center metal ions. The direct fluorescent detection of heavy and paramagnetic metal ions in CE was achieved for the
first time. The detection limits were in the level of 10 = 10! mol dm™, a significantly improvement on those of

conventional CE systems for metal ions.
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Figure 1. Derivatizing agents for separation systems.
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Figure 2. Typical electropherogram of AP and
Ga*-A complexes with LIF detection [3].
Sample, G =10 X 10%mol dm™ Cy =G, =

1.0 X 10 mol dm™, Gpes =40 X 107 mol

dm™. Carrier buffer, Gpes =4.0 X 107 mol

_ o _ dm™(pH 7.5), Giyra =50 X 1078 mol dm .
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Figure 3. Typical electropherogram of Ln—-D
complex with CZE-LIF [7]. Sample, G, = 2.0
x 108 mol dm® G =20 X 10° mol dm™;

Gorte = 10 X 107 mol dm™ (pH 10.0). Carrier
buffer, G, = 1.2 X 102 mol dm™ (pH 10.50).
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Figure 4. The chemical system in this work combined between  Figure 5. Typical electropherogram of Ln—D complex under

precapillary complexation (the Ln-D mother inert complex)  optimal conditions [7]. Sample, G, =50 X 10®° mol dm™, G =

and oncapillary termary complexation (Ln-D and the auxiiary 2.0 X 10® mol dm™, G,,... = 1.0 X 102 mol dm™ (pH 10.0).

reagents, IDA and citrate)[7]. Carrier buffer, G, = 1.2 X 107 mol dm™ (pH 9.60); G, = 5.5
X 107 mol dm™; Cpe = 9.0 X 107° mol dm™®; Gy orp = 25 X
107° mol dm™,
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~EK O THHINAE R F-ESIEN—9 5. By = molecules bound to center metal ion.
TEEABEE—R T LB $ERICRIBA A 2L, £O ISR 13& L RIUFSICh-7-. 2t
FRABONIIE (2~4 JE) DENIZERNTHKIL, IREAA (2 ) 1T+ S, ST 0072 R -3 B - L 7eu vz
D THD. —77, Ln-C $ERIZKIL 3 BB IDA Z UL 7356, A THA CIIFRRENIEEDS 4 JERRFESH 5T
OIRFE AL 72D, UL, i D EA LA~EBDITHE O RS ARDFEARENTZE /T 3~2 L/ NS DT
EWTHRTED (Fig. 6 FOA) . HE-T, H~EA RS TIXIDA DN D720 DZERDRLRD, SHITHE
EERD T VIR L DB AL DT O SEEREE DN NS 2D, TV REIR O 3@ (BB ENEL)
ZHIREED (AAEM DYV INELT0D) . ZONARRE R E BB N EHIZ B G-U T HIED “ravdh 2307 23
BUSNDLDEBLEL CND. ZORRITFRRENEOMEE 210X, 185 LI TR R85
LHTED.
ZOEN) = e AR BEE— R, B EIHIH AR CHLZ LML/ o7, Figure 7 IZIFEANL 1D D

_11_



B EBESAD A . e AT RGRIKE LIk kA A4 & V2, HE pH ClaayEs i
EIBAT DI pH 12 DL TR A 2D =SiERTERIC KO A BECED. ZDlE, ZORNL ) ER
GJBAA L EHIERL Th, MEIRAIIHIL QDS IERICEER R ChD. MR Co¥lzxL 1.3
X 10" mol dm™(0.77 ppt) Z1ERLL THY, eI 65 P 7ML Thd. Zhut Co” 5% 4 TEICH
UL, ZOIH7R R CE-LIF ORRZREE R LB Tl CE AL FERELT-.

BARNCARYT X T VAR AR TII R WS JRRA T A AL T BlA AR 5. B EVRE RN Cliad
WAL LU THV . E IXEEERENL T ChY, SBAA L LI OB BIER M@ e EeE 2 s,
F72, B O&JBESRI N TF A AERARL 20, ZNETHTF A M A A RN IS AL L T L7l 39k
FIa, FEERIZ, Ca¥, Mg? 2 AP HSAB JIFCU W) EZADDN WA v BT — AR CL W VR
HCERW. — 5T, <D 2 EREJEAA L FHIMBENEERI AL L TR FTRE Ch 22 L3007z (Fig.
8). ZINOLABEED FUIZDB WG DD N T W RA A ETEEATNDEY, BV ERESR
JFFAFDRDENETHHZENTINZ, ZFERNAZ DT Mt —H2 R RO T 5 M EH 52 L1 L0 fig
BERIEMESEAZ TZRR L TODBDEEZRL TG, SSITHMIA A % = iSRRI e 5 2 L To B
FHABfER L, Fix DRAA L Z—F 0B c&7= (Fig. 8). WM THAT- DKL 2.9 X 107
mol dm™® LHEEEEE Tl S DD, ZORNLEHIIERD BN AL T HL72 D EERRARF I TS <M HHERIR
PEZZRL QD AT S B .

60— . Fe

B . with CyDTA 0002 |
2 Ncd L—
2 400 S v P
= §0.001 —r&:o v CdHg
o = i
: 20 e C
[ -
5 < 0
=
=

¥ S T I -0.001

Migration time / min 14 18 22 26 30

Figure 7. Typical electropherograms of M*-D complexes [8]. Migration Time/min

Sample, G, =50 X 10° mol dm*, G, =10 X 107 mol dm™ (M Figure 8. Typical electropherogram of [M-EJ*" complex
= Ca?, Mg®, AP, Fe¥, Cu?', Zn?', NiZ", Co?, Mn*, Cd?', Pb%, and  With addition of KCI and methanol in carrier buffer [5].

Hg?). Carrier buffer, Cype = 10 X 10 mol dm® (pH 12.7),  Garrier buffer, Gy, ;=10 X 10 mol dm™ (pH 7.0), G =

Crag =10 X 10 mol dm®, Gy pra = 1.0 X 107 mol dm™. 0.175 mol dm™, methanol, 78 vol%. Sample, Crpey = 9.0 X
107 mol dm™, Cyp. =20 X 107° mol dm™, Gy = 1.0 X
102 mol dm™3(pH 7.0).
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