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Fig. 2 Schematic diagram of the experimental cell.
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Fig. 3 Total-reflection XAFS spectra for the solution surface of
0.25 mM stearyltrimethylammonium bromide aqueous solu-
tion. Signal intensity refers to the total conversion yield cur-
rent from the surface. The figures attached to each line are
grazing incidence angle and slit width used for the total-
reflection experiments.
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Fig. 4 Surface excess concentration of DTAB at the air-water inter-
face from XAFS (@) and I"vs m curve from surface tension
measurements (solid line).
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Fig. 5 EXAFS spectra of Br~ on DTAB aqueous solution surface
at various concentrations and 0.1 moldm~3 KBr (0
mMkg~1).
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Fig. 6 (a) Fractions of fully hydrated Br~ (O) as in the bulk and
dehydrated Br~ (X ) bound to DTA* at the DTAB solution
surface. (b) models for the hydration structures of Br-.
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Fig. 7 XANES spectra for Zn stearate Langmuir monolayer by
Total Reflection XAFS method, at different standing times
after the spread of stearic acid on the surface; Zn(II) con-
centration, 1 mmol dm~3; 44 min. (bold line), 155 min.
(dotted line), 247 min. (dashed line), 745 min. (dot-dash
line) . The spectrum for Zn (II) hexahydrate by the transmis-
sion method is included (thin solid line) ; concentration, 0.1
mol dm 3.
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Fig. 8 Experimental setup at BL39XU and BL37XU in SPring-8.
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Fig. 9 (a) Molecular structure and (b) a model for monolayer
structure composed of ZnTPPC.

polarization allowing to 15—p, transition

' 4-- vacant p, orbit of atom

a {a)

5 2

£ e ) Aﬁ;?%—f

E i f .."I\‘—\_, . __,LL") ,"_ polarization forbidding to
¢ HY AN P '.."l Ls=>p; transition

§~ _____ AN @

- .P"J s

£7 eV

Fig. 10 XANES spectra at the Zn K-edge for ZnTPPC, spread as a
monolayer on aqueous solution. Taken with (a) horizontal,
and (b) vertical polarization by PTRF-XAFS method, (c)
in ethyl acetate solution by the fluorescence method, and
(d) solid powder by transmission method.
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Fig. 1 Molecular structure of 2-heptadecylimidazole (Im17).
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Fig. 12 Cu K-edge XAFS spectra of Im17-Cu complex monolayer
on 5x1073M Cu(NO;), aqueous solution (pH 6.5) with
(a) vertically and (b) horizontally polarized x-ray, and (c)
0.004 M Cu(NO;), bulk solution, and a model for
monolayer structure.
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Total reflection x-ray absorption fine structure
(XAFS) study on the air/solution interface

Hajime TANIDA

Japan Syncrotron Radiatio Research Institute
1-1-1 Kouto, Sayo, Hyogo 679-5198 Japan
Ilwao WATANABE Osaka Prefecture University 2—1 Daisen, Sakai, Osaka 590-0035

Abstract Solution surface can be studied by using X-ray Absorption Fine Structure (XAFS) method. To ob-
tain surface sensitivity, the X-rays are introduced onto the solution surface at a very small grazing incidence
angle to meet the total-reflection condition. This new spectroscopic method was successfully applied to the
surfaces of aqueous solutions covered with monolayers of alkylammonium bromide, zinc stearate, zinc por-
phyrine complex, and also copper imidazole complex. The spectra from these surfaces indicated quite interest-
ing but not yet known facts such as, dehydration of anions adsorbed onto the alkylammonium monolayer and
coordination change of zinc ions from the octahedral to tetrahedral when the metal ions come to the stearate
monolayer from the bulk solution. The XAFS experiments were also performed with linearly polarized X-rays
to elucidate the selective orientation of a self-assembled monolayer of planar Zn porphyrine and Cu imidazole
complexes on the solution surface.
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