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Surface tension measurements of
aqueous sodium dodecyl sulfate solution

Norihiro Ikeda, Hitoshi Matsuki, Makoto Aratono, and Kinsi Motomura

Faculty of Science, Kyushu University

Sodium dodecyl sulfate (SDS) was synthesized from dodecanol and purified by
recrystallization and heating in vacuo at 90 °C. The removal of the contaminant was checked
by means of differential thermal analysis (DT A): there was no peak resulting from the
melting of dodecanol and the decomposition of complex between SDS and dodecanol.

The drop volume method was used for measurements of the surface tension of aqueous
SDS solution. It was found that the accurate and reproducible values of surface tension are
obtained by coating the glass capillary with dimetylpolysiloxane. The error of the value of
surface tension was estimated to be less than 0.05 mN m~*.
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Fig. 1

Schematic “description of
the apparatus for surface
tension measurement: (a)
handle; (b) micrometer;
(c¢) glass cell; (d) spring;
(e) filter paper; (f.)
syringe; (g) capillary; (h)
cell holder; (i) aqueous
solution.
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Fig. 2 (a) DTA curves of dodecanol-SDS sys-
tem: (1) molar ratio of dodecanol to SD
S=15; (2) 1.0; (3) 0.67; (4) 05. (Re-
produced from ref. 7.)
(b) DTA curve of synthesized SDS.
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Fig. 3 (a) Surface tension obtained with Fig. 4  Surface tension obtained with coat-
glass capillary of aqueous SDS ed glass capillary vs. time curves of
solution: (1) m=0.594 mmol kg }; aqueous SD S solution:
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(b) Surface tension obtained with
glass capillary of aqueous DTAB
solution (m=10.969 mmol kg='):
(---) average value.
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Morphologically Structural Studies on Monolayers
of Anionic Amphiphile and Its Ion Complex Based on
Transmission Electron Microscopic Observations

Liangren ZHANG, Motoko UCHIDA
Yushi OISHI, Atsushi TAKAHARA
Toyoki KUNITAKE and Tisato KAJIYAMA

Faculty of Engineering, Kyushu University

The aggregation structure of the monolayers prepared from anionic amphiphile (2C,,
SNa)and 2C,,SNa/polyethylenimine (PEI) complex at the subphase temperature (Tsp) of
293 K was investigated on the basis of electron microscopic observations.

In the case of 2C,,SNa monolayer, the electron diffraction (ED) pattern changed from
an amorphous halo at the surface pressure of 0 mN:m™' to crystalline spots at 17 mN:m™ at
Tsp of 293 K. This result indicates that the 2C,,SNa monomeric monolayer is crystallized
by compression on the water surface. For the crystallization of 2C,,SNa monomeric
monolayer, the higher surface pressure was required because of the strong repulsion among
the hydrophilic groups of 2C,,SNa molecules. This molecular aggregation type was designat-
ed the compressing crystallized monolayer. In the case of 2C,,SNa/PEI compléx monolayer,
a crystalline Debye ring and a clear domain structure were observed at 0 mN:m! in the ED
pattern and the bright field image, respectively. This result indicates that the 2C,,SNa/PEI



complex monlayer can be crystallized without surface compression owing to the weakened
repulsion among the hydrophilic groups by forming the ion complexes. When the complex
monolayer was compressed, the ED pattern changed into crystalline spots. This result
indicates that the crystalline domains are rearranged to orient in the crystallographically
equivalent direction by compression. This molecular aggregation type was designated the

compressing oriented crystalline monolayer.
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Compressing Crystallized Monolayer
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Compressing Oriented Crystalline Monolayer

N
|

2C44SNa/PEI

@@@

00008
[0'00.00!

A

Fig. 6 Molecular aggregating process of compressing

oriented crystalline monolayer.
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Characterization of single crystals by means of
high-resolution X-ray diffraction

Yuji Soejima, Nariyuki Tomonaga,
Hironori Onitsuka & Atsushi Okazaki

Faculty of Science, Kyushu University

The high-angle double-crystal X-ray diffraction (HADOX) has been applied to the
characterization of single crystals. By this method, we can determine the mosaic spread,
homogeneity of the lattice constant and of chemical composition. The method is also useful
for the study of first-order structural phase transitions. Examples are shown for the case of
BaTiOs,
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Fig.l : A schematic experimental arrangement of HADOX with two slits S1 and S2.
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Fig.2 : Peak width in the directions of 26 and w, as a function of the aperture of S1.
Also shown is the relation between the intensity and S1.
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Fig.3 : Intensity contour maps in the 26-w space for BaTiO; in the cubic phase. (a) for
a Linz crystal and (b) for a flux-grown crystal.
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Fig.4 : Intensity contour maps in the 26-w space for BaTiO;.(a) in the cubic phase,(b)
at the cubic-to-tetragonal phase transition and (c) in the tetragonal phase.
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Anomaly in Electrical Resistivity of PdCe Intermetallic Compound
under High Pressure '

Kazunori Umeo T, Masaru Itakura, Noriyuki Kuwano
and Kensuke Oki
Graduate School of Engineering Sciences, Kyushu University 39

T Present Address: Faculty of Science, Hiroshima University

Change in electrical resistiv_ity of PdCe intermetallic compound has been examined
under high pressure up to 100 kb. Electrical resistivity of the PdCe intermetallics shows a
rapid increase with pressure at room temperature, even though no crystal change is observed
in powdered X-ray diffraction patterns. At pressures above 32 kb the PdCe has a negative
temperature coefficient in resistivity which is often observed in dense Kondo alloys.
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Fig+ 2 Pressure dependence of electrical resis-

tivity for intermetallic compounds PdCe
and Pd,;Ce at room temperature.



