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Thermoresponsive switching of liquid flow direction

Multiplex lithography

Creep-assisted lithography Step flow
Flow upward while

overcoming gravity

Demoulding

(i) Z22222355
i p bl Id Ko
(800 nm in diameter) | =
g

UV exposure -+ Drop-dispensing
(v) (Vi) “of pre-polymer
.-"'-‘-_'-

(i) Short UV exposure

1)

MQH — _-'_'-_ ¥

iz T = Nanopatterned

...........

Id
Nanopatterned PUA MmO R » 1MPa Nafion membrane
~ 5 min

P

2nd cunng

Sequential
stacking and g Srd curing Ji
imprinting

>

L iIi | B1ECY
Imprinting

(vi) 4 (viii)

Demoulding

2) Creep behavior of Nafion
mold AT, < T,

Py 3MPa
~ 40 min

Multiscale patterned
Nafion membrane

Micropatterned PUA A

A hole-patterned brick 1,1_,," ,fﬁ ﬂ

{800 nm in diameter) anding

Thermo-responsive
T T Valves in
~ min
Replicated - Multi-layered
'\j microfluidic system

Svst Polymer Electrolyte Membrane Fuel Cell (PEMFC)
Sies s Microfluidic porous channel system R T T T

Ultrasensitive pressure sensor

Nano-scale Micro-scale

& & s = =

P ®
- - e ’. JJ;"l lj 'l
/ "4 _;_‘* ‘
~ \ iy
Pressure Stress i
+ H@ {Mfaési

i v - :
: .0 !
—— : - g
— .- - 1
— i - £
. " e &=
I

rrrrrrr

""Bipalau@tis,_

Electrochemical - Membrane-Electrode

Gas-Diffusion Layer Commercial
Catalyst y Assembly End plates System

Blocking Activation of Catalysts
Fatal decrease of reactions which

“Realization of Technology”
Chem. Eng., Mater. Sci. Eng. e

Net Fuel Cell Performance

Anode H,(g) » 2H* + 2e~ S \ Activation Loss
Metal—elastomer bilayered switches ST ) OBmic Loss
Cathode  20,(g) + 2H* + 2e” - H,0(l) s ™
Switch _system with Expressing number by 1 E \ = - - égﬂcentratwﬂ LOS&
deepening of crack depth T FYYTT) simple figure gesture Overall  Hy(g)+30x(g) ~H,00) | | ik e
] S Current Density (A/cm?2)

n'

o

- 1 _0 1 1 1 1 1 - 1 900
4 *
Z 0.9-"#} L 800 v
% AP -700 =
0-81 Sy, L 600 2
> . '-".?i.. —i— Conventional MEA o
Prism-patiernod = 0.7 3 s @
Fabrication of Logic Gates Nafion mombrane ® Be o ranmicoD [500 2
% A .-ee:ieté;‘;“ L 300 —
- - il > . :l / ‘A‘*" [ 200 %
Rollable electronic devices N "4 100
) Guid.u Cracks | 0 .3 '| T T T T T T T T T T T 0 LX)
- . L L L L L L _ " the electrode 0 400 800 1200 1600 2000 2400
1 Current density / mA cm”

Rollable electronics and soft grippers

Air pressure on & ruc
0.24 2
‘s 023f =
S = 10 -
o022t E
«
E‘ 0.21 |- g 0
2 S~
s 2
= 0.20F ‘m -10 -
E g
= =
s 019
- E =20 A
E 0.18 - E Electrochemical active surface area
E (3 =30 - — MEA w/ multiscale membrane : 69.12 m? g
~ 017 — Conventional MEA : 58.11 m?g!
0 16 "40 -------------
’ Nafion 212 800 nm 500 um 0 um Multiscale 0.0 0.2 0.4 0.6 0.8 1.0 1.2
Temperature sensor  QLED (800 nm) 20 pm) (20 ) v It V
Pattern diameter (thickness) oltage (V)

membrane membrane

1 & 2.0 - W H:/ Air
1 I b= L
. ! L © . B H. O, .
: Controlled rollability ; Proton conductivity 2 ol o Electrochemical
: g surface area (EAS)
: : g &
: =/ A S, Mises . S 1.2 i B —
: o . e (Avg:T5%) | Ultra thin layer. f?r enhanced C Dramatic increase of - E]
i - 107 " ;lvg. ! pr0t0{1 conductivity and free Z 08| electrochemical active surface e <8
| 50% _ B standing nafion membrane 2 _ area via micro/nano hierarchical e
| Stretching > via micro structured layers. E 04 [ structures _..--.!."5
i : I E [
! r | é 0.0 :
i ) Conventional MEA w/  Conventional MEA w/
1 MEA multiscale MEA multiscale
|
1

Transportation Mobile device




	슬라이드 번호 1

