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ABSTRACT 

Bidirectional isotachophoretic migration was confirmed by the direct measurement of the pH profiles and the boundary velocities of 
the separated zones. The anolyte used was 10 mM HCl-/?-alanine (pH 3.6) and the catholyte was 10 mM KOH-acetic acid (pH 4.8). It 
was shown that bidirectional isotachophoresis could be achieved with an electrolyte system consisting of a leading electrolyte for an 
anionic analysis and one for a cationic analysis. The combination was not arbitrary but the pH difference between the anolyte and the 
catholyte was restricted to keep the effective mobility of the terminating ion not too small. The simultaneous separation and determina- 
tion of anions and cations in a test mixture were demonstrated on the basis of the time-based zone length measured by the use of a dual 
detection system. 

INTRODUCTION 

As electrophoretic phenomena are bidirectional 
in principle, isotachophoretic migration must be al- 
so bidirectional. In fact, as pointed out by Thor- 
mann et al. [ 11, isotachophoretic stacking zones can 
be formed simultaneously for anionic and cationic 
components in a sample when a suitable electrolyte 
system is chosen. They demonstrated bidirectional 
isotachophoretic migration under an electrolyte 
system of sodium acetate and HCl. However, no 
practical separation utilizing bidirectional isotacho- 
phoresis has been reported in spite of its utility in 
the simultaneous determination of anions and cat- 
ions, 
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In this work, bidirectional isotachophoretic mi- 
gration was verified by the direct measurement of 
the pH profile and the boundary velocities of the 
separated zones. In the pH profile measurement, a 
free-flow apparatus (Bender and Hobein, Elphor 
Vap 22) was used and the pH values of the fractions 
were measured. For boundary velocity measure- 
ments, a capillary-type ITP analyser equipped with 
a position scanning ultraviolet detector was used. 

The practical simultaneous determination of 
anions and cations was demonstrated for a test mix- 
ture by the use of a dual potential gradient detector 
system applied from two Shimadzu IP-2A ITP ana- 
lysers. 

Although the selection of the operational elec- 
trolyte system for bidirectional isotachophoresis is 
not very difficult, the difference between the pH of 
an anolyte and that of a catholyte is restricted. In 
the next section we outline how bidirectional iso- 
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Fig. 8. Calibration line for a six-component mixture of (A) ethanolamine, (m) creatinine, (A) s-aminocaproic acid, (0) mono- 
chloroacetic acid, (0) o-chlorobenzoic acid and (0) benzoic acid with electrolyte system 1. Migration current, 100 PA. 

tern is necessary. Bidirectional isotachophoresis can 
be utilized in practice by the use of two leading elec- 
trolytes for anionic and cationic analyses in the pH 
range 3-l 1 as usual, although one must take care of 
the pH difference of the anolyte and the catholyte, 
as discussed. The possible combination of the elec- 
trolyte systems and the predicted migration beha- 
viour will be reported in due course. 
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