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In situ X-ray diffraction measurements on the structure of nanometer-sized

amorphous silica particles under high pressure
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We carried out in situ X-ray diffraction measurements on nanometer-sized amorphous silica particles, fumed
silica, with a cubic-anvil-type high-pressure apparatus installed at BL14B1. We measured energy dispersive
X-ray diffraction spectra of fumed silica at 8 different scattering angles in the range 3°<26<16° at pressures up
to 7.4 GPa using white X-rays with energy of 20-170 keV. The diffraction data obtained at each 2@ were then
combined and averaged to form a single structure factor S(Q). We found that the first sharp diffraction peak
shifts from O~1.52 to 1.93 A™" with increasing pressures up to 7.4 GPa, whereas the peak at ~5.0 A™' shifts to
lower values of Q. Although similar changes in S(Q) have been shown to occur in normal bulk silica glass
under high pressures, we should note that the observed shifts are more obvious than those reported for normal
bulk silica glass. Thus, the present results have shown that the structure of nanometer-sized silica particles is

more vulnerable to change at elevated pressures as compared with that of normal bulk silica glass.
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Fig. 1 Pressure dependence of S(Q) measured for fumed
silica between 0.1 MPa and 7.4 GPa.
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