
MM0900100

Jour. Myan. Acad. Arts & Sc. 2006 Vol. IV. No. 2

Infrared Spectroscopy and Raman Scattering Studies on the
Structure of Lithium Borate Glass

Khin Soe Oo1, Myo Lwin2, Pho Kaung2 and Sein Htoon2

Abstract
Infrared Spectroscopic investigation and Raman Scattering study of lithium
borate glasses in the system xLi2O.(l-x)B2O3 for various values of have
been performed in order to understand the influence of Li2O on the network
structure of lithium borate glass. The IR spectra show clearly the
disappearance of boroxol rings and the formation, in a first step , of

. tetraborate groups and later of diborate groups as the oxide content
increases.
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Introduction

In lithium borate glasses xLi2O.(l-x)B2O3 extensive experimental
evidence from IR, Raman scattering measurement, permitted the following
structural model. At low concentration of U2O (x < 0.25) , the trigonal
coordination of the boron is partially changed into tetrahedral, giving rise to
the formation of BO4 groups and to an increase of the network coherence; all
the oxygen bridge between two borons. With the aim of understanding the
influence of Li2O content on the network coherence, the infrared
transmittance measurement on binary lithium borate glasses in the system
xLi2O.(l-x)B2O3 for x(0.05<x<0.25) are reported.

Experiment

Borate glasses xLi2O. (l-x)B2O3 for x = 0.05, 0.1, 0.15, 0.20 and 0.25
are prepared by the weighted amount of reagent grade lithium carbonate and
boric acid. The mixture was heated in electric furnace by gradually increasing
the temperature rate of 15720 min till 300°C for an hour. The homogenous
glass samples are prepared by quenching the melt. At room temperature the
samples were made by pouring the bubbles free melt in copper mold.
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We prepared the glass pellet to study the FTIR transmission spectra by using
KBr disk method. The glasses are powdered mixed with an appropriate
amount of anhydrous KBr powder and then pressed in vacuum at 10 tons load
for 2minutes. This procedure gives transparent pellet with about 2wt % of
glass.

The infrared transmittance spectra are recorded on Infrared
spectrometer (FTIR - 8000 Shimadzu. Raman Spectra are measured in back
scattering geometry using Ocean Optics R SL 2001 S Raman Spectrometer.
The excitation light source was a solid-state diode laser with the constant
output of 500 W at 514nm.

Results and Discussion

The IR transmittance spectra of lithium borate glasses in the system
for various values of lithium oxide content x(x=0.10.0.15, 0.20, 0.25) samples
are observed. The mid infrared spectra of these glasses system in the region
(3 00-1600 cm"!) is shown in Figure (1).

Raman spectrum of xLi2O.(l-x)B2O3 glasses for difference value of
x(x = 0.05, 0.10, 0.15, 0.20 and 0.25) at room temperature are shown in
Figure (2). It can be seen that the glass to crystal transition occurs at the wave
number about 780cm'1 and 760cm"1.

The following bands are present in the IR transmittance spectra,
680cm"1, 780cm"1, 870cm"1, 940cm , 1030cm'1, 1100cm"1, 1250cm"1, 1350cm"
1 and 1430cm"1.IR transmittance spectra of binary lithium borate glass show
three distinguished regions 1250-1430 cm"'(B-0 stretching of BO3 units),
780-1100 cm'^B-O stretching of BO4 unit) and around 700cm"1 which is
attributed to the bending of B-O-B linkage in the borate network.
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Fig 1. Infrared spectra of xLi2O(l-x)B2O3 glasses 0.1< x < 0.25
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Fig 2. Raman Spectra of xLi2O(l-x)B2O3 glasses with 0.05< x < 0.25

The effect of Li2Q can be followed by the systematic change of IR
spectra. The main observations are the growth of new bands in the region
between 780-1100 cm"1 upon increasing the concentration of Li2O on the
B2O3 matrix. At the same time intensity changes of the 1250 and 1430 cm"1

band take place!

The band in the region 780 - 1100 cm"1 show a fine structure
comprised of four components. By comparison with the spectra of
polycrystalline compounds having the same formula, one component at 1030
cm"1 corresponds to B-O bond stretching of BO4 units in diborate polycrystals
and the other near 940, 900 and 1040 cm"1 correspond to the same vibration
but in tetraborate units. The observed evolution of the band shape with x is
caused by a change in the relative number of these two different borate
groups. At low Li2O content, BO4 units are preferably contained in tetraborate
groups. The smoothing of the band and the position of its maximum at about
1030cm"1 indicates its transformation into diborate rings with an increase in x.

The band at 680cm"1 decreases in intensity with addition of Li2O
content. Pentaborate groups of crystalline show bands at 600 and 680 cm"1
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respectively, while tetraborate groups do not show bands in this region. Thus
it can be concluded that 680 cm"1 band denotes the presence of pentaborate
groups.

Conclusion ,

Analysis of the bands at 780, 940 and 1030cm"1 reveals that the four
coordinate boron atoms, or a large number of them are grouped as diborate
groups rather than tetraborate groups at higher concentration of L12O. A small
band located at 1250cm'1 indicates that same BO3 unit with a non-bridging
oxygen atom exists in the boronoxygen network.

Thus it can concluded that with increasing concentration of L12O
progressive formation of pentaborate, tetraborate, diborate, metaborate and
pyroborate along with the destruction of some of the group take place.
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