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Fig 2 Nyquistplots (A) andBodeplots (B) of alternative current impedance (ACmp) and its dependance on
different electrode materials
a - (Copper foil-capillarieswith Polyimide-coated) ; b - (Hypoder-
mic needle -capillarieswith Polyimide-coated) ; ¢ - (Copper foil-capillarieswithout Polyimide-coated) ;
d (Hypodemic needle I-cepillarieswithout Polyimide-coated)
1 2 R1 Cl CPE1
Table 1 Paraneters obtained by fitting ACmp in Fig 2 >—
Circuitry element R2
Contact goproach R, /(K) C,/(pF) R,/ (MQ) Z,/(MQ) n
a 69 85 1 390 2 2213 43 04 0 1128
37. 44 1 9544 4. 1349 75 19 0 0611 3

45 98 1742 3 2578 23 55 0 3827 Fig 3 Equivalent circuit for ACmp
25 19 2 326 4 7137 20 58 Q 3259
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Fig 4 Nyquist plots (A) andBode plots (B) of of ACmp and its degpendance on different capillary inter radii
a, 1004 m; b, 754 m; ¢, 500 m; d, 254 m; e, 104 m
4 2 ,
10° 10’ Hz : 2 4 » e
Table 2 Reault obtained by fitting ACImp in Fig 4b
'R ' Radius Circuitry element
s (' m) R, /(K2) C;/(pF) R, /(MQY) z,1(MQ) n
, C, 100 59 12 1 480 14 69 15 79 Q 046
75 58 19 1 483 26 04 30 73 Q0 028
50 58 62 1 502 42 71 177. 62 Q0 010
25 57. 83 1 513 61 19 292 39 Q 007
10 58 03 1 520 87. 71 215 98 0 010
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Alternative Current Impedance Character istics of Capillary
CHEN Chang-Guo™ , L ILei-Guang, L U Yu-Ping, FAN Yu-Jing
(College of Chamistry and Chemical Engineering, Chongging U niversity, Chongging 400044)

Abstract The impedance characteristics of capacitively coupled contactless conductivity detection (C'D)
cell in capillary electrophoresiswas examined for different cell paraneters by alternative current impedance
(ACmp) technique The effect of the electrodes material and the radius of the capillary on the impedance
behavior of C'D cell were studied As a result, the cell impedance decreased in the high frequency region
without polyimide-coated on the capillary The mpedance increaseswith the increase of ggp betveen the elec-
trodes, which shows that tightly coupling of the electrodes to the outer wall of the capillary is needed The
impedance decreased with the increase of the radiusof the capillary The principle of axial contactless conduc-
tometric detector can effectively be explained by the smplest possible equivalent circuitry consisting of a
capacitor, resisor, a soond resister and theW arburg mpedance

Keywords Cgpillary electrophoresis Cgpacitively coupled contactless conductivity cell; A lternative current

impedance; Equivalent circuitry
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