a
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nquq

2.1 1 (capillary electrophoresis, CE)
CE
(background electrolyte, BGE)

(electric field, E) CE
(electrophoretic mobility, p)

2.2 CE [Weinberger: 2000]

High voltage
power supply

=)

T \TJ
Capillary Detector
Electrode Electrode

electrolyte vial vial

Background \/@'\ Sample Background

electrolyte vial

2.1 CE [Weinberger: 2000]
(capillary) fused silica capillary
10 200 pm ( 50 75 pm)
(UV-visible)
(voltage supply) -30 +30 V
200 300 pA

(outlet) ( )



(inlet) (
polarity of applied voltage)

) (normal

(reversed polarity of applied voltage)

(electrode)

1 5 ml pi

CE UV-Visible detector

(pressure controller)

(temperature controller)

Joule heating

BGE
(micro vial)
(detector)
1
2.3 CE
2.3.1
Fr=
2.2

V) 22

(electrophoretic mobility, p) [Foret: 1993]

i+

"ep- 0
Ff

Fc=

(electric field strength, E
Fe



FE=zeE (2.1)

z e (1.6 x 10'9 )
Fp (
N m?2 Fp
FF=67irh v (2.2)
1 (hydrodynamic radius of an ion)
Ve (electrophoretic velocity)
Fp=FE (2.3)
zeE = 6nrivive (2.4)
2.4
= - AN_f=
v 0 £ (2.9)

(electrophoretic velocity, va)
1V oml

(electrophoretic mobility mobhility,

2.6

(26)

E 6n rh



25 °c
(absolute mohility, 0)

L (ionic strength, /, mol kg mol/1)
BGE BGE z 1 (rh
1 (counter ion)) [Foret: 1993]

2. 2.6 BGE

[Kenndler: 1998]
BGE
3. pH BGE pH BGE

(the degree of dissociation)
(the degree of protonation)

[Kenndler: 1998]

4.
z
[Kenndler: 1998]

5. () (£) 2.6
P, E E Joule
heating
2.3.2 (electroosmotic flow, EOF) [Grossman: 1992]

CE
HPLC (fused silica)
(-Si-OH) oH > 3
H HjO OH

2.1 2.8



-Si-OH () + OH (ag)
Si-OH () + HD (1)

Si-0 () +
Si-0 () +

2 (double layers)

layer the stem layer)
force) /
layer)

double layer
solution
(electro

(; =

osmotic velocity, v0)

VE=

diffuse layer

permittivity

double layer

(electroosmotic flow, EOF)

(Van der waals force)

bulk solution

[ /555
471

(zeta potential)

2.3

HD (1)
H30 +(aq)

10

(fixed
(electrostatic

(diffuse

)
diffuse layer bulk

(2.9)

stem layer



+ 1 ® ® IZETﬁf ;(
diffuse layer @ @® -0 ®<> A
Stem layer -_ 0 ©
1 e el) SU& © © fo ©
2.3 : [Landers: 1997]
2.9 vl \K)
2.9 vo  E
(electroosmotic mobility electroosmotic coefficient, €) 2.10
me-
o - £ o1
EOF
1 pH BGE pH BGE
EOF
2. BGE BGE EOF
EOF Joule heating
EOF
2.33 CE
CE (flat flow profile)
2.4a HPLC
(parabolic flow profile) 2.4b
" CE HPLC

(efficiency) CE HPLC



EOF CE hygrodynamlljf HPLC

—
—_—

—_—
—

CE peak HPL (ueak

ideal real

2.4 CE (a) HPLC (b):
[Chankvetadze: 1997]

234 EOF
EOF (vre)
2.11
v o= vq:)+ v (211)
vt *
>
i T i |
I
"] )
2.5 1 1 EOF

[Li: 1992]



25 )
EOF

EOF (v+ 1= vopH ve)

( )
v V
( )
EOF
235 (electropherogram and migration time)
CE
(electropherogram)
(migration time, /1)
(m
Fe=P+H (212)
TIL TRl I
v
L (m)
/ (m)
v (V)
tm
L
Vv net (P* ~P eo )y
tm )]

(2.14)
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LL

M—Hnet —Meo VM]’E)V (2.15)

te) EOF marker

2.4 CE
CE 6
1 Capillary zone electrophoresis (CZE)
2. Micellar electrokinetic chromatrography (MEKC)
3. Capillary electrochromatrography (CEC)
4. Capillary gel electrophoresis (CGE)
5. Capillary isoelectric focusing (CIEF)
6. Capillary isotachophoresis (CITP)

CZE MEKC CE

t=0

EOF-

Ay A A
' égi: (>0

(b)
2.6 CZE (3  MEKC (b): [Weston: 1997]



CZE |

EOF

234

MEKC
sulfate (SDS)
(hydrophilic head group)

(CMC)

(micelle) 2.1
stationary phase HPLC
partitioning

15

2.6a)

EOF

pH
CE sodium dodecyl

, (hydrophobic tailing group)
critical micellar concentration

pseudo stationary phase

(electrophoretic mobility, p) MEKC

Hydrophilic
hgad gproup

21

Hydrophilic tailing group
I

L N

Nl

[Kreledi: 19%]
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MEKC HPLC  CZE
(retention factor) ~ capacity factor !

k=" 1° (2.16)
iR t0
partitioning ~ MEKC
2.17
_C
Cag <-*Cme K= c (2.17)
Cl
Ct Cy
k MEKC (/o)
{)
ko= TR = kit (2.18)
gt
K distribution constant
9 (phase ratio)
(p) MEKC
Pobs.A = *agqP A + *mPmc (2.19)

Xa — Xm
Py pre



MEKC
0A=0
LIS U
(= M
Me 0dsA
EOF
HEA 1, AN Mo
A A 0
MIBASHLEM: 1.1 Me
- MisA—A
Vi MisA
A A~ MEKC
- (1#*K
1)k
fnc Me b
A A MEKC
(L+K)10

L+t )k

i

220)

020)

22)

(2.23)

(2.24)

2.25

(2.25)

2.26

(2.26)
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0 A BCGE electrophoretic
mobilty  EOF
(sodium dodecyl sulfate,
SDS) CH3CH2,bso Na+
cMC '
CE
partitioning
partitioning 1 ,
partitioning EOF
2.5 ! CE (Qualitative and Quantitative Analysis in CE)
CE
spiking techniques
photodiode array detector
CE
(t] (electrophoretic
mobility, p)
Q)
2.21
Q (mole) = Peakarea (AUS) XFp( ) (2.27)
Responsefactor (AU molim 3
B volume flow
EIPLC (0 peak area
CE (0 peak area
()
electrophoretic velocity (v ) electroosmotic velocity (ve)) 2.28
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" corrected peak area
2.28 CE ( corrected peak area)
nr’l
Vo= I (2.28)
§ Q oc-CEEKAFAAAUS) (2.29)
L ()
CE
[Mayer: 2001]
(Quantitative
Analysis) (Calibration Curve)
1 External Standard
(y=mx+c) corrected peak area
(v (ORT corrected peak
area 1
2. Internal standard
internal  standard
corrected peak area corrected peak area internal standard

corrected peak area
corrected peak area internal standard ( y)

(X

internal standard
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