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Aqueous solution having lower critical consolute temperature is mixed below critical temperature, and
shows phase separation above critical temperature. This behavior is contrary to the normal one. In this
study, we have studied the local structures of aqueous triethylamine (TEA) solutions that show lower
critical consolute temperature by using soft X-ray absorption spectroscopy (XAS) and scanning
transmission X-ray microscope (STXM). XAS is an element specific method to reveal local structures of
liquids. Spatial resolved XAS of liquid-liquid interfaces is able to be measured by using STXM. Below
lower critical temperature, we have measured XAS of aqueous TEA solution in the C, N, and 0 K-edges
at different temperatures. The XAS experiment is performed by using a liquid flow cell for XAS in
transmission mode at soft X-ray beaml ine BL3U at UVSOR-II1 Synchrotron. Local structure of TEAmolecule
is measured by C and N K-edge XAS, and that of water molecule is studied by 0 K-edge XAS. From the N
K-edge XAS, we have found that the hydrogen bond between N atom of TEA and H atom of water is not changed
at different temperatures. From the C and 0 K-edge XAS, on the other hand, we have revealed that the
hydrogen bond between water molecules is weaken by the hydrophobic interaction of ethyl group in TEA
molecule. The hydrogen bond between water molecules becomes closer to that of bulk water by increasing
temperature because of the weak hydrophobic interaction of ethyl group at higher temperatures. As a
result, aqueous TEA solution shows phase separation above critical consolute temperature. We have also
measured STXM images of liquid-liquid interfaces between TEA and water phases above critical
temperatures. STXM of |iquid samples are measured by our developed liquid flowcel | at soft X-ray beaml ine
BL4U at UVSOR-III Synchrotron. As a result, we have found that TEA molecules exist in the water phase,
and water molecules exist in the TEA phase. The local structures of water molecules are changed at the
different phases in liquid-liquid interfaces of aqueous TEA solutions




