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A relationship between physical properties and local structure of 20Li20-:10Fe20s3-
xWOs3:(70-x) V205 glass, abbreviated as xLFWV glass (x = 0-25 in mol%), was inves
tigated by 5"Fe-Mossbauer spectroscopy, Fourier transform infrared spectroscopy (F
T-IR), differential thermal analysis (DTA), leaching test using 20 vol% HCI and D
C two- or four-probe method. 57Fe-Mo6ssbauer spectra of xLFWV glass showed an 1
ncrease of quadrupole splitting (4) from 0.67 to 0.73:0.02 mm s' and a constant iso
mer shift (8) of 0.39:001 mm s! with an increase of ‘X from 0 to 25. This suggest
s that FelllQ4 tetrahedra gradually increase their local distortion along with a sub
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International Conference on the Applications of the Mossbauer Effect &=iZEZ N
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stitution of WO3s for V205. DTA of xLFWV glass showed an increase in glass trans
ition temperature (7)) from 252 to 298.5 °C with an increase of ‘x. Composition de
pendency of 7; and A4 indicates that Felll atoms occupy substitutional sites of WOs
octahedra as network former (NWF), since a large slope of 680 K(mm s1)! was ob
tained in 7y vs.-4 plot. Comparable electrical conductivities (o) of 2.5%X106, 1.9x106
, 8.4X107and 2.9x106 S cm™ obtained for xLFWV glasses with ‘X of 0, 10, 20 and 2
5, respectively increased to 2.4X102, 2.4x103, 3.5X10* and 8.8X10> S c¢cm'! after ann
ealing at 400 °C for 100 min. Smaller A4 values of 0.58 and 0.67-0.02 mm s! obtain
ed in annealed xLFWV glasses with ‘X’ of 0 and 10, respectively indicate that struc
tural relaxation occurs in VOi units of vanadate glass units, as has been observed

in other vanadate glasses.
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[ Abstract]

A relationship between methylene blue (MB) decomposition ability under visible light and
local structure of XFezog,i (100-x)Si0O; glass abbreviated as xFS prepared by sol-gel method
was investigated by °'Fe-Mdssbauer spectroscopy, X-ray diffractometry (XRD) and
ultraviolet-visible light absorption spectroscopy (UV-Vis). Mdssbauer spectra of xFS glass
with x of 10, 30 and 50 annealed at 1000 °C for 3 h mainly composed of a paramagnetic
doublet due to fayalite (Fe,SiO,4), and magnetic sextets due to magnetite (Fe3O4) or hematite
(a-Fe;03), respectively. The absorption area (A) of a-Fe,O3 gradually increased from 0.0
to 10.3 and 100 % with Fe,O3 content (x) of annealed xFS glass. A leaching test performed
by 20 mL of MB aqueous solution and 40 mg of annealed 50FS glass showed that MB
concentration decreased from 16.2 to 4.7 umol L™ after 2 hour with the first order rate
constant of 1.8x10™* s™. These results prove that annealed iron silicate glass containing
a-Fe,03 can decompose MB effectively under visible light irradiation.
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