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Chart 1 Structure of Zn*"-HSCF complex

77 7 A VOWEDS, pH8.8 BT S [Zn-HSCF] D
FHY ¥ —AEERPEEICOVWTRE LAZEZ A, [Zn-
HSCF] & KD-CE 4B ®@AZ 12 B W TR RIS LB
WIRBTIEBIPNTHWBEIENGhro7z. o b,
KD-CE 281} 5 &RBHROR BRI F I8RO EE
FIEEEICHET D DTH B I LR E NI,
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pH 8.8 IZ81F % [Zn-HSCF] D ky %, MBI NV — T 059
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2:3 & 1F

2:3+1 LS-CER I & % pH 8.80 IC$(} % [Zn-HSCF] O
BMECEEEBOME 7o BEER 63%10°M)
IZ HSCF KB (6 x107*M), V) VB -+ v RIBEEE
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I VUFEEE (EDTA) KEBWICY Y BR-+ v BEABE R
DWEENREZL2B5X10°MERB LI TMZ, KBS b
) AKEEWIC T pH 8.80 ICFA% L C, EDTARENZh
ZFNns15%x107% 6.30x107% 945%x107%, 1.26x10*M
DB 2 R L 72,
Fr¥F)—% I IVEERST MU A (0.006 M) -K
BRib>F bV oA (0.06 M) BEBBIIKNT, BEKTH
L7t RERERERE L. ABBREEESE %
7= 45 mm, JFEARM 60F) THFY 5 Y —IZEALL.
MR 600 nm ICEEE L2, ENMBEZRAEL T
(6.0~20.0 kV) FKE)FRFH % 254 S B 72O BRIKEK
ZRB L. K42 OBRKBRICBWT, RO —275
SEWEERZEE LCRMLZ BPB DY — 7 8 S THE
LT, Th# [Zn-HSCF] O % v ¥ 5 ) — NS D
H 5 FOBEEE (= KEBIREHPY) 1281 % [Zn-HSCF] D%
HFELEL, :h%iﬂ@bﬁ%‘ﬁb:ﬂb?’u v bl Fhze—
ROMBMERIS L LTHTL, »% EDTABEEICBIT S
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D% EDTABE # 5L 8 ¢ 7 £ ERE BT LT
T\, k'@ EDTA BEKTMED S [Zn-HSCF] O fEEE RIS
HWEER (ko) ZROL. T, DLoBEZTRTER
TiT o7z,

2:3-2 EMFEREICELS pH5.10ICH5 B [Zn-
HSCF] OBBRICEEECHOAE 1om ARELIVIC
» 52 LT & ¥ 72 [Zn-HSCF] B % 300 uL A,
RWT, EDTA B % 2700 uL M2, 600 nm (28B1F 5%
NEOBBELERNEL. DL & [Zn-HSCF] (2.0 %
107°M) Zxf L, EDTAMKBEE 25 X9 CRESLNG
(09x107°~45x107°M) ZFFELL. ABEBEEROA
VEE 0.1 (NaC) &L, HERHELVEVY—%Hw
TRBEWE 25T 1Rk 7.
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35", LSCER T IS A, KEIRME R P I3 SE
F ¥*7) 2HEMLTV5720, Bk (Znl?) @
HOMEERSIZMATY Ik AR FBISS (Zoll +
Y3 = Zny +1%7) MREEICEZ . Lo CER & Rk
OBEBIIMA, &2 CTEHBEMT B8RS 2 H— K0t
(ZnL’ IR LY S KBRE) &% 2 X9 IS IRENRE
D] ZEELTVWE20, RS2 EETL2LET L.

ZD7=, LSCER I8} 5 Znl>™ OMEER IS OEERI,
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Fig. 1%, EVMEEZEZIL ST, KEREEZ HIMH L 722
Inl” O—EOBRXBKTH 5. K4 OBERIKEE 25,
BPB 23 5 Znl MR Y — 7 & X (Hyzor/ Heps) %K
O, INETH LTt 272y PLT, LSCERIZBIT A
InL’” OBRERORM 77 7 4 V& {37, Th% Fig. 2
WRY. 2haR(4) T74 v PLTY]=63%X10°M
OBEORP T OEEEEH (') LLT48x107 s
el B, K(2) D& ki DBBREAHLT R %
BHT A0, Y] 2EL M4 OKEBEREYHTE
E RO EBRR BT 2TV, E0OHLIIDOWT R 2
2. TOEHIT, BONENREFRD k' % EDTABELC
FLTFuy b L2RERE Fg. 810K, 2hE, R(2)
THEHHEML, FOPHEL TR =43%10"°s"" 257,
IN& D, [Zn-HSCF] DFEMIT 45 KH LR Y, kD
WKER % Fig. 1 EA—D4~205&35E, bTril
~5% LPREEL W LIZh B, Thbb, pH8.80 I
BT [Zn-HSCF] i%, CEGBED Y £ AR T —VATIEIZ
LALREET, HERNICBO TERETH DL LWL
el ol. £756IC, TDX D% [Zo-HSCF] OREER
JIEARTEHMA, BED CER TRZDF Y F Y ES ) — @
BERURZBIOBH &, ke DWEEXAWERIZLTWLE
Z5. '

—J7, pHB.1 BT [Zn-HSCF] & KD-CE THH &
niwv, Tz, BEERIS#EEOHITIC CER 58T
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Fig. 1 Typical electropherograms for Zn®"-HSCF complex and BPB by LS-CER

Sample: [Zn*"1=6.3%10"° M, [HSCF]=6x10"*M, [BPB]=4 X 10> M, [NagHPO4]=1Xx 107> M,
[H;BO3] =4 % 107> M (pH 8.80). Electrophoretic buffer: [EDTA]= 6.3 X 107> M, [Na;HPO,] =1 X 107> M,
[HsBOs] =4 % 107* M (pH 8.80). Sample injection method: hydrodynamic action (height difference, Ak =
45 mm, 60 s). Capillary: fused-silica capillary tube (50 pm i.d., total length = 45.5 cm, effective length = 33.0
cm). Applying voltage: (a) 20.0 kV; (b) 8.0kV; (c) 5.0kV. Detection wavelength: 600 nm.
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Fig. 2 Reaction profile obtained for Zn’*-HSCF com- [Y)10°M

plex by LS-CER at pH 8.80 and [EDTA] = 6.3 X 107° M . . -
Fig. 3 Relationship between %' of Zn" -HSCF com-

plex and EDTA concentration in electropohretic
buffer solution

EWv, £ZT, TOpHFHFIBWTRMFEREICL 5.
2T ha DWEZAATz. BATFEBREICSTHHEEIE
E T B SOG & AL F B RS O — D ORI & D Bk [ZnL] _

g e . = exp(—hont) ' (6)
L, BRAFI$EEICE L TREBRICEET 5D THR [ZnL],
INAERTRECTH S, L7edto T, BT EIREOMEER 2okl _ )
— T Robs
SOEERIZ, X(1) EFE—Thb. ZITid, [ZnL],
kovs = ky[Y]+Eq (5) 2T, tIERISERGERD S OFBRETH L. K(7)

EEIZ, RISBRIGE OWIE B, PR OBERILE E..,
LT, R(1) 2RO THEXRKN(6) RV (7) 213  (DROBKEEZHVT, RRAD L) ICRES.
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Fig. 4 Ligand exchange reaction profiles of Zn*"-HSCF
complex at various EDTA concentration

[Zn®"-HSCF] = 2.0 X 10 "° M, [EDTAJ; (a) 0.9 X 10 °>M;
(b) 1.8 X 107> M; (¢) 2.7 %X 107 °M; (d) 3.6 X 10"° M;
(e) 4.5 X 107> M, [CHs;COOH/NaOH] = 5 X 10> M, pH
5.10, I = 0.1 (NaCl), A = 600 nm, 25C.
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E.-E,
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BORS BRAG IR & SEETIRRE D HERE T & 2 F THROGE % %€
L, t i LTHRAEERPHRDONLERERBRTFEDOH
BRI BMED STy b % Fig. 4 1R, R(8) T74 v b
L% EDTA RN T 5 ko 21372, BT, Fig. 5 IR
T X I kops & EDTABEICH LT T2y PL, K(5)
T74 9 bLTke=87%x10"°s"" %2187, ZOBHEDE
B E DT85 THY, pHb5.1IZBT [Zn-HSCF] &%
KD-CE CHRIB &N ado/oDid, WD CELSHED Y £ A
A= VT EEERAMRINEHCEE T HRNCIZ & A LR L
7o (BRERNICALETHDL) 2OTH5.

Pk, RETIEpHS.80 & pH5.10I2BIF % [Zn-
HSCF] O#EERIVFE L2 EE2MICHS 2T Lz, KRET
Blr 3 EbLLBHR Y0 TT N VEEOEMICES T
ke OEDHIMT R L —F L, kEBRERFOTT b
VIBFEDOHEIIZ & o T [Zn-HSCF] ® H O B KOS 3B A¢
MR BEROAE LT LHDOTH 5.

32 CE2EEBIEICH T3 [Zn-HSCF] OFHRORE
HOHE

CE {EART OB I BALF A8 BT 5 DT
EREEMIT, FHERYICZETHHLE LSS, CELEE
FORE, BRIBEEOEWIZ LY BT II8E4A»HE
LiZoEEsn, BRI MANORENERITS. T
EEVHR S LEERITTFRRNICARERBRE TICH S L
WHZETHY, TOFMEREVSVLEL LS. £2°T,
EWE O CE D EEBRBICB T S [Zn-HSCF] O FHmNEE

0.0 1.0 2.0 3.0 4.0 5.0
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Fig. 5 Relationship between Ko of Zn?®" HSCF com-
plex and EDTA concentration

WOFM %179 72012, BRE (Eshor FofviEgko
B e HSCF o7 a b L) 2EE L7z, AL EESE
B O(K'zw, KR WCEILBEERITo 2.

= ZalIL] (9)

ZZT, [Zn'], RO [L'] EEFhZEFNEHEORS, KO
HSCFDERETH L. T/, F¥E¥ET)—IZBT 3
HSCF ¥ — 27 » 6 Az 72T BEN 7= 35F T D HSCF IR &1,
DToORTHET L3 TE B,

CAz = peakexp[—(AZ) ] (10)

20*

Z T, Cpeax ¥ HSCF ¥ — 7 2B % HSCF i, o
& HSCF ¥ — 27 OMHIE, Ca i HSCF ¥ — 27 225 Az 72
TEEN/-BFTICB 5 HSCFIBEETH 5. AMEDOHE,
IRERER & CE EARBEROBRE R OMAK & IR IR
—ThY, AFZ v F V7L HBMIRIOLVEEZS
NBEDT Coen =1%x10°M LIRET 5.

pH 8.80 DA, K'zu = 10" TH Y1920 ghkys
99.9% ‘PRI EEIHEIET 572D E % HSCF i#
BEIER(9) 25 [L1=10""M &% b, Z0—K, EH
BIE 200 kV OB ICR LN BRKBIROBE (Fig. 1
@1, Az=116TH Y, KA 25 Ch =102 2525
A, ZhEFL]1=10""MZRELTFH>TWS, L
Ao T, [Zn-HSCF] 3 FHHRMICIZE A EHFELE R
LETEBIPNTRBEZEDRGh5E. T, HMEBEEIK
BT Az DWRTHDT, WTFNOHMEEIZ
BWTH [Zn-HSCF] ZFHERMICHFELBRVWETZ 5.

pH5.10 D, K'zo =102 TH B 5511920 gtk
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99% WIS BICHET 5 72 DI HE R HSCF RE
@R (9) e wi=10*mMmens. /2, X010 »
5 HSCFIEEN 10 MU IR 5 Az 13 1.20 DI E 72
A. Thbb, [Zn-HSCF] & HSCF D ¥ — 27 HPEHE L %
WER Y, [Zn-HSCF] X FHRMICALETH LI L2 R
LTw5b., EBROEICRUAERMEL IS, Zn EEEE
ZFig 1D 10BHEMLTEREARE L, FEALDORM
T AR T BT BIEARE 2 VT, EBRICpH5.10 12
BUILZ2ERNRSRZWE L. ZOME, HMEEMR
95.0 kV D¥4, HSCFDO Y — 27 @ 350 BEN7-{ZE T
[Zn-HSCF] DR TR CTE /245, HSCF DY — 27 251
120 BLEEENTBY, ZOBHAD [Zo-HSCF] 13 FH 51
WHEELEZVWESE RS,

Pk, [Zn-HSCF] DZZEMEIZDWT, REIZBWTIE
ELLD pH IZOWTHPFHGmIICAKETH S Z L &l
BIZXDARLA, ZhicH L, fificid, #ERNIC pH
8.80 DIF [Zn-HSCF] IZRERWICEO TEE (RIS
FEM) THY, KD-CEFHBERICBVWTIZL A Ll
PR ENZ—T, pH5.10 DR IXHEERWICREE
(R8RS TEY) 2729, CESMORM A 7r — VA TIE
EAEPBEELRIBEIN VI EEHLMICL. b
5, KD-CEIZBWTERI T Yy Iy ES5 Y —RIEEN
SAEE, SEEROEERMFESIL LTS EER 5.

]

4 #E

Vb, REETI, SFHERD D TEV 2D E AR
#TH o7z pH 8.80 12B1F B [Zn-HSCF] D ky & LS-CER
ZRVWTHETAZ EICHII L. BiZZhIZEIWT,
KD-CE 2 81F % [Zn-HSCF] O% ¥ ¥ ¥ ¥ 5 1) — i # S
EIOWT, HERW, ROFERHBEONT 5%
£ L, [Zn-HSCF] ® CE 57# - B OR#E &M TdH % pH
8.80 IZB\WTC, [Zn-HSCF] i, FH I IHEE LR
WERETICBANTWRIZd 2 0b b T HERNIED T
RE (REEFBAEE) THH, KD-CEFEBREIZHEW
TR AL TR ENEZ LWL —
75, KD-CE CRBH &% pH510 I2BWT, [Zn-
HSCF] i3 FHRIICALETH S L, HERWIIAELE
(BEEOBTEYE) 2720, CESBEOREZ 7 — VT
EAEDREELRB I N W EEBHALMII L. Pk
5, ¥¥ Y7 —EATMOFTEMLERE ISR KOF
BRI EZEERLETH LY, TLIF x5 ) —FEMKL
CE IZB1F 5 &BEFORMBREDOARE T, $HEADOME
WL H A PO R o7 2, KHNEEA
F ¥ DKFFEBEFISREEBORE E» 5, BEEHSE
WHEENd In® " OEETHHIZL2 2D 5T, [Zn-
HSCF] 3 #EERWICKEETH 5 ZDFEFEIE, HSCFHD
 HHEMME ZRMBEEICL VL -0SNEbDEER
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59, Fh@wz, HSCF ##IZ L CTLENY 7+ FI—
BF (N) 28AL1,5-EAM4-ANLKEF Y V)3-Y
TRV U ERE - AR LZE A, RGN
Lanny 7 VESEA A Y (HE, cd¥, n®’, Cu®’)
EHEERNICRERSERELEEL, 7VF YT —HE
KL CE T & OSERBEORIBRIHATRETH L L %
RnwiELe?,

F 7z, ARG TILEBEREESUREE % T3 5 7200108
LSS N7z LS-CER % TE RN FB L LTHAL,
ZORERD LR EE. IhIE, RS EE &
TN 5 720 2 BA% S N7z nCER®IZIE T, CER D AT #
PR L, MRERISRERITOY —VELTINLDOF
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Estimation of On-Capillary Dissociation Characteristics of Zn(II) Complex
with 1,5-bis(2-hydroxy-5-sulfophenyl)-3-cyanoformazan by a
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The on-capillary dissociation reaction properties of the Zn(II) complex with 1,5-bis(2-hydroxy-
5-sulfophenyl)-3-cyanoformazan ([Zn-HSCF]) have been studied using the Capillary
Electrophoretic Reactor (CER). The solvolytic dissociation reaction rate constant (kq) of [Zn-
HSCF] under the optimal conditions for CE separation at pH 8.80 was determined to be 4.3 X
107° 57! (halflife period was 4.5 hours) with ligand substitution mode CER. Thus, it is clear

~that [Zn-HSCF] is extremely inert at pH 8.80 in a kinetic sense. On the other hand, [Zn-HSCF]
was not detected at pH 5.10 in the CE system. The kq value at pH 5.10 was determined to be
8.7%x107° s by a batch-wise method with a ligand substitution technique using EDTA as a
substitution ligand. The half-life period was calculated to be only 3 minutes, suggesting that
almost all [Zn-HSCF] dissociates on the time scale of CE separation at pH 5.10. From an esti-
mation of the free ligand concentration profiles in the capillary during CE separation processes,
it was shown that CE separation gives an almost thermodynamically unsuitable environment for
[Zn-HSCF] at both pH 8.80 and 5.10. Thus, it is concluded that the detection selectivity of
metal complexes in the pre-capillary derivatization CE depends on the kinetic stability, i.e. the
dissociation reaction inertness of the metal complexes, though their thermodynamic stability is
necessary only for the pre-capillary derivatization step.

Keywords : metal complex; dissociation kinetic analysis; capillary electrophoresis; dissociation
rate constant; detection selectivity.
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