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Study of self-moving chemical systems for power source of microsystems

14,200,000

Autonomously moving chemical systems that exhibit biomimetic motion

potentially working as power sources in microsystems have been studied. Main systems are composed of
amphiphilic molecular assembly, catalytic particles, oil/water interface, liquid droplet, and solid
particle. They show chemo and light sensitive motions, and some of them exhibits periodic motion
under a DC electric field. Various types of moving systems with self-excitation process have been
found out. Moreover, synchronous motion generated from each elementary motion has been studied with
a novel oil/water nonlinear oscillator. This may be useful to consider amplification of self-motile
power. These achievement has been published in scientific journals international and domestic
conferences. These chemical systems will be useful for power sources working for microsystems.
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Fig.1 Experimental setup of the liquid column
oscillator. (a) Snapshot of moving liquid
column. (b) Schematic representation of the
mechanical vibrator. Back and forth (upper)
and periodic tilt (lower) (c) Schematic
representation of the experiment with a boat
floating on water surface.

1.10,1.71 Hz
6 Fig.2b
21

30s

fe  fao
fe fd,O

do
d

Fig. 4ab

fe

start of vibr;ation

(al) 1352 (fuo) V147HZ (f) 147Hz (5
T
o0
-7 =
20 30 40 50
: time [s]
(a2) 1
n1.34 Hz (fa0) 1139 Hz (f;) 162Hz(f,)
_ i
iR
<0
1
- T
20 30 40 50
(b1) 1 time [s]
1
n1.51 Hz (f1,0) "1.71Hz (f) 171Hz(f)
U
T
<0
=T
20 30 40 50
(b2) time [s]

1
1
1.42Hz (f40) '137Hz (fs) 110Hz (f,)

NN

o

20 0

timn

Fig.2 Phase difference between mechanical
vibration and liquid column motion. Mechanical
vibration is applied at 30 s. (a) Back and forth
vibration, and (b) tilt vibration. (al, bl) External
frequency is close to the natural frequency of the
liquid column. (82, b2) Both frequencies are
relatively far apart. The natural frequency
immediately after the vibration experiment is (al)
1.35 Hz but tends to decrease. (a2) 1.30 Hz, at
least, for 55, (b1) 1.50 Hz, at least, for 10 s, and
(b2) 1.43Hz, at least, for 10 s.
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Fig.3 Dependency of the frequency of liquid column motion on that of external vibration (a) Back
and forth vibration. (b) Tilt vibration. Plots are located on a red line when both frequencies are
identical.
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