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Surface Modified Microchannel
B Preparation of Microchannel
800 um
l | Adhesion
[ l—

800 um Microchannel
Glass substrates

Surface-modified P = Hydrophobic

Microchannels W}
. @ nPMAISlPhMA) 10 layers o
o
Glass substrate NH 0.62 0.3

H = Hydrophilic HaC- °H°"3

I}][{I P % P(nPMA/SiPhMA)

Observation of Flow Behavior in Microchannel

Motion Analyzing Microscope
(30 — 24,000 fps)

Microchannel chip
Microsyringe
pump
10 (pul/min)



Different water front shape

Different microchannel flow rate

Flow behavior in homogeneously coated microchannel

Position (um)
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Flow rate= 323 um/sec Flow rate= 201 um/sec

All hydrophilic substrates
in microchannel

All hydrophobic substrates
in microchannel

Hydrophobic MC has lower flow rate than hydrophilic MC

Adhesion Energy

3000 2500F

L2500 _ 2000F ‘y 4 Sliding Angle Method

S 2000 E ¢

z = 1500F P

5 1500 § F

8 1000 g 1o%%

500 500
low rate= 235.14 um/sec F FIO\y rate= 212.2|1 pm/lsec
% RN % 2 4 6 8 10
ime(secon Time(second) i
adhesion energy £y . m:mass of water droplet
Reynolds Number(Re): mgsin 0 g:gravity acceleration
Reynolds number relates the Types of Reynolds E,=—— ¢ sliding angle
ratio of inertial to viscous forces. microchannel Number 2 r- radius of water droplet
Quantitatively, the Reynolds number :
is calculated as 4H walls 0.26
Re =av/v 4P walls 0.16 p(nPMA/SIPhMA) hydrophilic (bare glass)
Where v= velocity of the fluid 3H1P walls 0.19
a= characteristic distance of the system 135+ 1.5 md/m? <0.14 mJ/m?2
. S - 2H2P walls 0.17

v= kinematic viscosity of the fluid

m The surface of microchannel was successfully
modified with photoreactive polymer nanosheets.

B Water flow behavior strongly depends on wetting

properties of microchannel

combination.

walls and their

W The surface wettability can be controlled not in
macroscopically, but also in microscopic scale.



