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Gas-solid reaction devices for in situ synchrotron X-ray diffraction characterization

ZHOU lJingtian TAO Yajun LUO Zhenlin

(National Synchrotron Radiation Laboratory, University of Science and Technology of China, Hefei 230026, China)

Abstract  [Background] Characterizing the microstructure evolution of materials during the gas-solid reaction is
crucial for the comprehensive understanding of the reaction mechanism. /n situ synchrotron X-ray diffraction (XRD)
is a powerful tool for this purpose. For the reactions involving corrosive gases, unique devices need to be designed
for the in situ experiments. [Purpose] The study aims to develop two kinds of in sifu synchrotron XRD devices for
characterizing gas-solid reaction. [Methods] Liquid volatilization and solid heat treatment were applied respectively
to the generation of reaction gas for two kinds of in situ synchrotron XRD devices. The gas-solid reaction in liquid
volatilization was triggered and precisely controlled by injecting liquid into the cell, suitable for gas-solid reaction at
room temperature and near atmospheric pressure. For in sifzu XRD characterization device with reaction gas generated
by heat treatment of solid, both the cell and the X-ray window were made of quartz glass, hence suitable for the gas-
solid reaction temperature up to 450 °C and X-ray photon energy above 18 keV. [Results & Conclusions] The two in
situ devices have the advantages of compact, disassemble and reusable. These devices help to facilitate the
application of synchrotron experimental techniques for in situ characterization of chemical reaction processes.
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Fig.1

Schematic diagram of in situ device for gas-solid reaction utilizing liquid volatilization (a), photography of in situ device (b),

linear attenuation length and X-ray transmittance for different photon energy (c), one-dimensional and two-dimensional background
diffraction pattern of the device (d)
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Fig.3 Schematic diagram of in situ synchrotron device for
gas-solid reaction utilizing heat treatment of solids
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Fig.5 Photography of in situ synchrotron device for gas-solid reaction utilizing heat treatment of solids (a), one- and two-dimension
background diffraction patterns of the device (b), one- and two-dimension diffraction patterns of powder specimen (c)
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