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The flow profile of electroosmosis in capillary-zone electrophoresis was observed using a
microscope-CCD-video system, rectangular capillary (50X1000 um) and fused-silica
capillary (75 um in diameter). A rhodamine 6 G-methanol solution was used as a
fluorescent sample solution. The front zone of electrosomosis forms a reverse parabolic
flow profile. The flow speed at the center of a cross-section of capillary was 0.4% lower
than that at the near the wall. The progress of frontal zone while an applying pulsed

electric field was observed.

It was found that the growth and decay is very rapid, less

than 1/15 second (which is equal to the time resolution in this experiment).

Keywords : electroosmotic flow; reverse parabolic flow profile; pulsed electric field;
growth and decay of electroosmotic flow velocity; microscopic observation,

capillary-zone electrophoresis.
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Microscope

Fig. 1 Schematic diagram for the instrumentation
for visual observation of zone front

A and B are reservoirs of the medium and the col-
ored sample solution, respectively. Each reservoir -
has its own platinum electrode. Current is mea-
sured at C. D~E is a rectangular or a round capil-
lary. Ry and Rs are 64X10% and 2X 107 ; respec-
tively. X-Y-stage-1 is used for following up the
frontal zone, and X-Y-stage-2 for transferring reser-
voirs for injection.
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Fig. 2 Frontal zone profiles of Poiseuille flow

P, (color: white) was taken after 9.70 s of P, (color:
black). The flow profiles of P, and P; were
obtained by a successive run. These flow images
were obtained after the image processing using the
soft for the strengthening of contrast and the nega-
tive conversion. Rectangular capillary (1 mmX50
um and 16.4 cm long) was used. Colored sample:
methanol solution of 0.1 mM Rohdamine 6G.
Poiseuille flow was generated by the difference of
levels of the edges of the capillary, ca. 3 mm in
height. Flow velocity at the center and the half of
radius are 8.3X107% and 7.8X10” 2 mm/s, respec-
tively. The ratio of the flow velocity given by (flow
velocity at half radius)/(flow velocity at center) is
0.94. The scale of X and Y axes are same.
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Fig. 3 Frontal zone profile of electroosmotic flow

Frontal zone profiles of O, (color: white) and O,
(color: black) were successively taken. The period
The distance be-
tween two frontal zones is 6.52 mm. Flow velocity
of center is 0.57 mm/s. The ratio of the flow veloci-

between two zones was 11.44 s.

ties given by (flow velocity at half radius)/(flow
velocity at center) is 1.0027. The retarded speed of
the flow velocity at center compared to that of at the
corner is only 0.4% . Although the same scale was
used for X and Y axes, there are time interval be-
tween O; and Oy in (A). The Fig. (B) is obtained
by the combination of O; and O, (overlapping two
frontal zone profiles at the corner). Therefore the
right and left profiles correspond to O; and O, re-
spectively. Applied voltage: 1.59 kV; Current: 120
nA. Other conditions were same as Fig. 2.
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Fig. 4 Successive frontal zone profiles of 0.2's in-

terval using a fused-silica capillary of round cross-
section

Round capillary (75 um in diameter and 28 mm in
length) was used. Applied voltage: 150 V; Colored
sample: methanol solution of 1 mM Rhodamine 6G.
The zone (white color) progresses in the capillary
from 40.5 to 41.1 s.
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Fig. 5 Progress of frontal zone under application
of pulsed electric field

Pulsed electric field was applied by 2 s cycle (electric
field was applied for half of the period, and was
stopped for the other half). Frontal zone positions
were measured from the digital picture on CRT.
Perpendicular line shows the direction of moving of
the frontal zone, and 1 mm in length is equal to 167
pixels. and its
minimum time scale observed is equal to one-fif-
teenth. Other conditions were the same as in Fig.
3.

Horizontal line shows the time,
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