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Title: A research tool for the chemical syntheses of high performance and fine chemicals:
development of a practical instrument for the near infrared red spectrophotometer for
hydrothermal and solvothermal conditions

The liquid chemical processes at high temperature and pressure are essential for the
syntheses of fine chemicals. The replacement and enhancement of such traditional and
conventional processes with the high performance modern processes, of which low energy
and resource consumption and environmental harmless, is an essential issue rescue the
environment and energy resources. In addition, the improvement of the research efficiency
in the field of such chemical process development is also extremely important. Recently,
although infrared red spectrophotometer and Raman spectrophotometer had became
commercial products to monitor reaction processes within a few 10 seconds to a few
minute, the commercially available instruments are so costly to be widely used. In addition,
no assembly to investigate the heterogeneous reactions in the presence of solid catalysts is
available to be applied for solid-liquid heterogeneous systems.

On the other hand, a series of technologies have been developed for monitoring
hydrothermal reactions at 400 C at 30 MPa within millisecond to second time scale by
using fused-silica capillary tubing. Moreover, this technique has been applied to detect in
situ UV-visible absorption spectra within such extreme conditions.

In the present project, a spectrophotometer is to be plasticized to monitor reactions in
liquid in the presence of solid particles at 400 C within 0.01 — 100 second at 700 — 2500
nm with high through-put of 20 — 60 samples per hour to support research investigations of
high temperature and pressure liquid-solid systems. A prototype spectrophotometer is
designed by connecting a high temperature and pressure flow reactor with an in situ near
infrared red spectrophotometric detector. This project is consist of (1) development of the
detection assembly, (2) development of a whole system with supporting technologies, (3)
evaluation of the spectrophotometer, (4) investigation of practical chemical applications
where the spectrophotometer will be useful, (5) evaluation of the spectrophotometer by
using the practical chemical applications. Conclusively, theses approaches have been
succeeded.
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