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Abstract: The flow characteristics of the fluid in microchannels formed by different hydrophobic and
hydrophilic walls on the polymeric microfluidic chips were researched in this study. To achieve the
spontaneous capillary of the liquid in a microchannel, the aspect ratio condition of the microchannels
for the smoothing capillary was proposed on the basis of the free energy minimization approach. The
experiments of the capillary transportation in the microchannels with three Polydimelhysiloxane
(PDMS) walls and one glass wall were performed to confirm the aspect ratio condition. According to
proposed theory, the critical aspect ratio of the microchannels with the depths 165 pym, 200 um and
265 pm is 0.5000. In our experiment, the critical aspect ratios are 0. 4714,0. 4878 and 0. 4818 respec-
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tively. Obtain data show that the experimental results are in good agreement with the theoritical one,

which verifies the aspect ratio obtained by our experiments.
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Fig. 1  Schematic for cross-section of microchannel
with nonuniform surface properties (a is the

width, and b is the depth)
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Fig. 2 Walls of microchannel on PDMS chip
(a is the width, and & is the depth)
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(W is the design width, W is the actual width, and R is

the experimental results. ‘+ 7 and ‘— 7 represent the

Sizes of microchannels and experimental results

smoothed and unsmoothed capillaries, respectively)

165 200 265
w W R w W R w W R
230 230 — 294 280 — 420 430 —
240 240 — 304 295 — 430 430 —
250 250 — 314 305 — 440 450 —
260 260 — 324 320 — 450 460 —
270 270 — 334 320 — 460 470 —
280 280 — 344 340  — 470 480 —
290 290 — 354 350 — 480 480 —
300 300 — 364 360 — 490 500 —
310 300 — 374 360 — 500 490 —
320 310 — 384 365 — 510 500 —
330 320 — 394 375 — 520 520 —
340 330 — 404 385 — 530 520 —
350 330  — 414 400 — 540 530 —

360 350 + 424 410 + 550 550 +
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