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The magnitude of the EOF is expressed in terms of velocity or mobility as shows by

the following equation:

where

where

Veof = &E (1.2)

veor 18 the velocity of EOF, ¢ is the dielectric constant of the
buffer, £ is the zeta potential, £ is the applied electric field

in volts/cm and 7 is the viscosity of the buffer .

KEOF = &g (1.3)

47n

M eor 1s the electroosmotic mobility, ¢ is the dielectric constant
of the buffer, ¢ is the zeta potential and 7 is the viscosity of the

buffer.

The zeta potential is essentially determined by the surface charge on the capillary wall.

Since this charge is strongly pH dependent, the magnitude of the EOF varies with pH.

At higher pH, where the silanol groups are predominantly deprotonated, the EOF is

significantly greater than at lower pH where they become protonated. Depending on

the specific conditions, the EOF can vary by more than an order of magnitude between

pH 2 and 12. The zeta potential is also dependent on the ionic strength of the buffer,



as described by double-layer theory. Increased ionic strength results in double-layer

compression, decreased zeta potential, and reduced EOF.

The electroosmotic flow in CE is a flat profile flow compared to a laminar or parabolic
flow in HPLC. Therefore in CE, a uniform distribution of the buffer solution is
maintained at a maximum driving force along the capillary and the flow reduction
near the capillary wall can be minimised. Due to this, solutes elute as narrow bands
giving narrov;r peaks of high efficiency. A shear force produced by an external pump
wili affect a laminar or parabolic flow profile in HPLC. Therefore the solutes at the
centre of the column will move faster than those nearer the wall. This uneven flow
profile results in relatively broad peaks. The flow profiles of CE and HPLC are

represented in Fig. 1.3.

a) Flat profile flow in CE b) Laminar profile flow in HPLC

Fig. 1.3. The profile flow between EOF and laminar flow

10
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