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ABSTRACT 

In capillary zone electrophoresis with an ion-selective microelectrode (ISME) as detector in an on-column position, drift and noise 
problems are encountered, mainly because the ISME is not decoupled from the electrophoretic field and because temporary instabilities 
in its position give rise to potential changes, which are superimposed on the Nernstian response. To stabilize the position of the ISME 
with a precision of at least f 10 nm would be very costly. This paper describes a procedure for drastically reducing drift and noise by 
etching the detector-side capillary end with hydrofluoric acid to a conical aperture. The field strength at the tip of the ISME is 
considerably reduced compared with that of the remaining capillary. 

INTRODUCTION 

In the past few years, the use of capillary zone 
electrophoresis (CZE) has greatly increased, but so 
far only UV and fluorescent detectors are commer- 
cially available. In contrast to optical and conduc- 
tivity detectors, electrochemical and potentiometric 
[ion-selective microelectrodes (ISMEs)] [ 1,2] on-col- 
umn detectors must be decoupled from the electro- 
phoretic field, otherwise meaningless or noisy sig- 
nals are obtained. Decoupling from the electropho- 
retie current was first achieved by means of a po- 
rous glass joint [3], which allowed catecholamines 
to be detected amperometrically with a carbon fibre 
inserted in the capillary end and an external refer- 
ence electrode. The major drawback of amperomet- 
ric detectors is that they are applicable only to elec- 
troactive analytes. For electrochemically inert sys- 
tems and very small detection volumes, ISMEs have 
certrain advantages. In a single run, it is possible to 

* Corresponding author. 

* Author deceased November 17th, 1992. 

detect widely different ions, e.g., of neurotransmit- 
ters and inorganic electrolytes [4]. It could even be 
possible to detect individually two co-migrating 
ions with the help of two ISMEs showing adequate 
selectivity behaviour. In addition, the detection lim- 
its for specially designed ISMEs may be lower than 
those for conductivity detectors. 

When first using ISMEs as CZE detectors [1,2], 
the microelectrode tip was positioned several micro- 
metres behind the capillary end (post-column) to 
avoid drifting and noisy potentials due to the elec- 
trophoretic field inside the capillary. If the buffer 
vessel is considered as a sphere of infinite radius, r, 

with its surface as the common electrode and the 
capillary end at its centre, the electrophoretic field 
decreases with r3. Owing to irreproducible (ther- 
mal) turbulence, post-column detection leads to dis- 
torted peak shapes, so that conditions for quantita- 
tive analysis and maximum resolution are not ful- 
filled. With the aim of using ISMEs as on-column 
detectors in CZE, the capillary end was etched to a 
conical aperture in which the field strength is lower 
and thus allows the accurate measurement of ions. 
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