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Recent Advances in Micro and Macro ATR-FTIR Spectroscopic Imaging

TUS06-inv  Sergei Kazarian

The most.recent developments in ATR-FTIR spectroscopic imaging and its applications will be summa-
rized here. Two complementary approaches have been used, providing flexibility with field of view and
spatial resolution: micro ATR-FTIR imaging using a microscope objective with a Ge crystal, and macro
ATR-FTIR imaging using a single-reflection ATR accessory, the latter provides many opportunities for
studying dynamic chemical systems. Recent advances in ATR-FTIR imaging include control of the angles

of incidence for depth profiling.

ATR-IR-based Molecular-Scale Thermometer Reflecting Free Volume Changes due
to Azobenzene Photoisomerization

Jaana Vapaavuori, Audrey Laventure, Jérémie Bourotte, Olivier Lebel,

C. Geraldine Bazuin, Christian Pellerin

By correlating IR wavenumber shifts upon heating to shifts upon illumination, we show that the free
volume created by the photoisomerization of azobenzene derivatives in glassy materials is unevenly dis-
tributed. A concept of apparent temperature reflecting the free volume surrounding each molecular group
is developed. the gradient-like distribution of the apparent temperature offers a plausible molecular-level
explanation for photoinduced diffusion of azobenzenes and helps understanding why photoisomerization
renders these materials malleable at the temperatures far below their glass transition.

ATR-IR Spectroscopic Observations of Water Structure in Zwitter-lonic Polymers

Shigeaki Morita

Water structure in antithrombogenic biomaterials having zwitter-ionic groups was investigated using
ATR-IR spectroscopy. An effect of NaCl addition to the water contacting with the material surface was
discussed. Water in the zwitter-ionic polymers hardly dehydrated by the salt addition, while that in neutral
polymer easily dehydrated. However, spectral shape variation of the OH stretching band induced by the
salt addition was clearly observed. Detailed structure change of water in the polymer matrix will be dis-

cussed from the spectral shape variation.

Chemical Structural Analysis of an Antifreeze Solution by Using Infrared
Spectroscopy with an Aid of Chemometrics
Takafumi Shimoaka, Takeshi Hasegawa

To reveal the anti-freezing protection mechanism of an aqueous solution of ethylene glycol (EG) at a
molecular level, concentration-dependent infrared spectra are analyzed with an aid of chemometrics. The
result indicates that the spectral variation is explained by the quantity changes of three constituents, two
of which are the ‘bulk water’ and the ‘bulk EG’, and the rest is assigned to a ‘complex’ of water and EG

molecules.

Variable Temperature ATR-IR Spectrocopy as a Valuable Tool for the In Situ Spin
State Detection of Iron(Il) Spin Crossover Complexes
Christian Knoll, Marco Seifried, Danny Miiller, Peter Weinberger

Variable temperature vibrational spectroscopy has proved a valuable tool for structural characterization
of iron(Il) coordination compounds undergoing a high-spin (HS) low-spin (LS) transition. MIR- and
FIR-spectroscopy of iron(Il) compounds allows not only for the observation of the first order structural
phase transition, but also concomitant for an in-situ detection of the spin state.
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