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Fig. 1 Laser scattering by ripplon at oil/water in-
terface and optical heterodyne method with a dif-
fraction grating

The laser light (B,) is scattered by the ripplon with
wavenumber k& and angular frequency @ at the
0il(O)/water(W) interface. The scattering angle(6)
is determined by Bragg’s condition, &=k sin 6,
where &y is the wavenumber of the scattered light.
The angular frequency of the scattered light is
shifted by the Doppler effect. The width of the shift
is the same as the angular frequency of ripplon.
The transmitted light (B3) without a Doppler shift is
The dif-
fracted beam (B,) which propagates parallel to the
scattered light (B,) is optically mixed with the scat-
tered light, and optical beat with angular frequency

diffracted by the transmission grating (G).
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Fig. 2 Schematic diagram of the quasielastic laser
scattering method

M: mirror; C: cell; W: water; NB: nitrobenzene;
G: transmission grating; A: aperture; L: lens; PD:
photodiode; amp: preamplifier; S: spectrum ana-
lyzer, and R: XY-recorder
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Fig. 3 Typical power spectrum of the optically
mixed light intensity
O/W: ripplon nitrobenzene/water

interface; W/A: rippton frequency at water/air in-
terface

frequency at
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Table 1 Dependency of ripplon frequencies on the
dipalmitoylphosphatidylcholine molecular

densities at the nitrobenzene/water inter-

face
Area per molecule Ripplon
A? molecule ™ frequency/kHz
82.5 11.1
110 11.5
165 12.5
Clean interface 13.5

Table 2 Relation between the interface molecular
density and interfacial tension determined
by both the present quasielastic laser scat-
tering method and Dynotiiy’s one

Interfacial
Area per molecule tension/mN m ™"
(A? molecule ™ ") ~

Quasielastic laser Dynoy’s

scattering method method
82.5 16.0 14.6
110 17.2 18.0
165 20.2 20.0
Clean interface 23.4 23.0
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Ye

Detection of a monolayer at the nitrobenzene/water interface by a quasielastic
laser scattering method. Satoshi Takawasui, Akira Harata, Takehiko KITAMORI and
Tsuguo Sawapa (Department of Industrial Chemistry, Faculty of Engineering, The Uni-
versity of Tokyo, 7-3-1, Hongo, Bunkyo-ku, Tokyo 113)

In oil/water system there are various kinds of reactions which take place at the
interface. One of the most interesting such reactions is a self oscillation of the electrical
potential in a water/nitrobenzene/water three-layer system. However, there are few
effective techniques for an in-situ investigation of such interface reactions. 1In the present
study a quasielastic laser scattering was applied to the remote detection of a monolayer at
the nitrobenzene/water interface. Dipalmitoylphosphatidylcholine molecules with var-
ious molecular densities were spread at nitrobenzene/water interface and the dependence
of the frequency of capillary wave (ripplon) at the interface was determined by the
quasielastic laser scattering with optical heterodyne. The interfacial tension was esti-
mated and compared with the conventional Dunoiiy’s method.
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