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How to characterize living systems?

Self-organization Exchange of materials/information
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Self-duplication Spontaneous motion / deformation
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Construct and analyze a simple physicochemical system
mimicking essential aspects of spontaneous motion

The spontaneous motion of oil-water interface far
from equilibrium is investigated.
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Water+STAC / Oil+Palmitic acid

Tetradecane (Cq4H3g) + Palmitic Acid (PA)
Cp=1~20 mM

tetradecane
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palmitic acid @

STAC water

Water + Steayltrimethylammonium Chloride(STAC)
Cs=0.1~100 mM
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Spontaneous motion of oil droplet
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Generation of aggregates
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Stacked rubber-band model

K. Sekimoto et. al., Eur. Phys. E 13,
247.

Assumption

aggregates are

« continuous (gel-like phase)
« deformable

« permeable

1
The gel is generated only at the droplet interface, and the gel is pushed into the
aqueous phase while it grows.

The radial stress increases the internal pressure of an oil droplet and the tangential
stress promotes the breakage of the gel.
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Lamellar structure is generated at the
interface between water and oll
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Relation with biological systems

~—— aggregation of w/o/s ———

aggregation occurs
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Formation process of the lamellar structure

Micro-beam SAXS measurement at BL-4A, Photon F « -
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Blebbing and the pillar formation
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pillar
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STAC concentration dependence

Data were obtained 5400 s after the initial contact between organic and aqueous phases.

CS= 10 mM

d = 528A

Cs = 20 mM

d = 436A

CS= 60 mM

d = 266A

No pillar formation
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SANS experiment at CG-2, HFIR, ORNL

Oakridge National Laboratory, High Flux Isotope Reactor, CG-2
beam size =2 mmd
A=6A

7J<7|‘H:DZO, 7\EE|7|(H!C14H30 or Cyy,

D3 Cs=20 mM or 50 mM
C,=20 mM

EFRIVHE  G=20mM, =20 mM; A K D 125 FER Dsample(C4D30, Cr4H30): SREIN S DAIEZ E X THITE

FHVHIE sample(Cy4H30) Z R A & D EIE
Cs=20 mM, C,=20 mM(FRELEENH D)
Cs=50 mM, C,=20 mM (SR HEEN = LE)



Experimental setup




XESREYBITE C,4H1o/D,0/STAC/PA C5=20 mM, G,=20 mM; 3 A & D 12514 I RIE
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XESHEYBITE C,4D3o /D,0/STAC/PA  G=20mM, 20 mM; BAK D 1254 (T
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BNBYAIRE C,4H30/D,0/STAC/PA

Direction of interface

Co= 20 mM: Moving interface

A W,
3 L

C,= 50 mM: Static interface(covered completely)
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SANS BIEDOZE ES (preliminary)
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