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Aeromagnetic Survey at Iwate Volcano
Shin’ya Sakanaka*, Yoshikazu Tanaka**, Mitsuru Utsugi**
Hiromitsu Taniguchi*** and Akio Goto***
Abstract
We conducted the first aeromagnetic survey at lwate volcano, northeast of Japan. Our initial and ulti-
mate purpose is detection of geomagnetic changes by repeated aeromagnetic surveys.
One cause of geomagnetic secular change is thermal effect due to magnetization changes by heat supply
or dissipation. This effect is supposed to be most significant at active volcanic regions.
The positioning techniques by satellite system such as GPS have promoted recent years. It becomes more
applicable to geomagnetic changes, since such changes are very sensitive against the observed position.
We have not carried out sufficient repeated aeromagnetic surveys yet. Iwate volcano, however, is appro-
priate field for detection of magnetic changes. We introduce the outline of our survey in order to be helpful
to figure out the possible problem in the future study. In addition, we discuss at some extent about obtained
magnetic anomalies with mainly topography and describe the obtained knowledge at present.
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Topography around Iwate volcano
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Flight 2 2001.07.21 PM
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Utilization of Partial Reflection Spectrometry

for the Analysis of a Liquid-Liquid Interfacial Adsorbate

Yoshio Moriya*, Sumio Kato*, Munekazu Nakamura**,
Nobuaki Ogawa* and Shinichi Nakata*

Abstract

The utility of partial reflection spectrometry was investigated by the use of protonated tetraphenylporphyrin adsorbed at the
liquid-liquid interface and by home-made optical devices. External reflection (ER) spectrometry was effective to distinguish
interfacial Gibbs adsorbates from lipophilic solute in the organic phase and to discriminate the adsorption-state change to
multilayer from monolayer. Positive and negative bands have been observed in the p-polarized partial internal reflection (p-PIR)
spectra, whose band location correspond to those in p-polarized external reflection (p-ER) spectra. Nevertheless, the bands in the

p-PIR exhibited

reversed sign to those of p-ER spectra. These suggest that the surface selection rule of the p-PIR spectrometry has a

reversal rule of p-ER, and PIR can also be used for the analysis of molecular orientation.

1. Introduction

It is known that a liquid-liquid interface is a unique
chemical reaction field, where molecular species are
spontaneously trapped to generate transient intermediates or
organized molecular aggregates with an orientation which
is not available in a bulk solution. Such phenomena at the
interface, therefore, have received a great deal of attention
in various fields, including phase-transfer catalysis'”,
separation chemistry'® and biochemical sciences®. There
are not many research means against liquid-liquid interface
compared with the solid surface or the air-liquid interface.
Interfacial adsorptivity of a solute is usually measured by
the classic interfacial-tension lowering method when the
solute is considerably soluble, though the method can offer
no information about the interfacial chemical species itseif,
The investigation of interfacial reaction mechanisms in
solvent extraction system has progressed greatly, since the
high-speed stirring method was developed in early the
1980s®. However, this method is also an indirect method
for identification of an interfacial adsorbate. It is only the
past ten years that several direct methods began to be
developed to investigate the interface-specific chemical
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phenomena in a liquid-liquid contact system. These are
two-phase transmission spectrometry represented by centri-
fugal liquid membrane method", attenuated total-internal
reflection (ATR) spectrometry®™, total internal reflection
(TIR) fluorometry®, resonance Raman spectrometry®<'%,
and second harmonic generation (SHG) spectrometry''’).
Among these, the two-phase transmission UV-visible
spectrometry and the ATR spectrometry are particularly
useful for the easy measurement setup when the adsorbate
has a strongly absorbing chromophore. Both techniques,
however, have a common problem that it is difficult to
distinguish interfacial Gibbs adsorbates from lipophilic
solute in the organic phase, since the UV-visible light
passes through the organic phase.

The present paper describes the utility of partial
reflection (PR) spectrometry for the analysis of a highly
color-sensitive adsorbate at a liquid-liquid interface. In
other words, the purpose of the present work is to elucidate
what kinds of useful information can be acquired when a
geometric condition of reflection is expanded from ATR to
ER or a partial internal reflection (PIR), using a protonated
tetraphenylporphyrin produced at the
solvent-acidic aqueous solution interface.

inert organic

2. Experimental Section
Material: For the detection of trace adsorbates by

electron-transition spectroscopy within the visible wave-



