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Surfactant molecules behaving as surface-inactive agents

Sadakane, Koichiro
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It is well-known that surfactant molecules adsorb at the interface between water
and oil, and the mutual solubility of water and oil increases since the interfacial tension decreases.
However, we recently discovered that the mutual solubility of water and 2,6-dimethylpyridine or
acetonitrile decreases when non-ionic surfactant, C12E5, is dissolved. That is, C12E5 behaves as
"surface-inactive" agents in these mixtures.

In order to clarify the origin of this phenomena, we performed small-angle neutron scattering (SANS)
experiment on a mixture of water / 2,6-dimethylpyridine / C12E5 or water / acetonitrile / C12E5. The SANS
data suggested that membrane structures composed of C12E5, i.e., bilayer structures or micelle
structures, are formed in mixtures. These memranes should preferentially attract water molecules, and
this results in the decrease of the mutual solubility of water and organic solvent.



H3C

SDS

(\O/\/O\/\O/\/O\/\OH
O

C12E5
SDS
C12E5
2(a)
SDS
SDS
3-
SDS
C12Es
3-
2(b)
C12Es /13-
/
/
/

(@) 30 T T T T
330 - P —
N SDS
< (15 my
= 320 —
. o
310 - So-6—C .
300 [~ 1 t85EE -
260 | | | |
01 02 03 04 05 06

KIZHT B3-AFILEY SODERBEH =

(b)y 3% | T | T
340 - 2F8%EE _

330
~ 320

310

300

148485 C,E, (49 mM)

290 [ N
00 02 03 04 05 06

KIZHT B3-AFILE) O DFRERE
@ 7/

15 mmol/L  SDS

b 7/
49 mmol/L  C.E

(A. Onuki, J.
Chem. Phys., 128, 224704 (2008).)
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