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Abstract 

FTIR spectroscopy has been employed to investigate the structure of CaF2-B2O3 
glasses. It is proposed that CaF2 partially modifies the borate network forming Ca-
1/2(2+)[BO3/2F](-) units. The rest of CaF2 is assumed to build an amorphous 
network formed of CaF4 tetrahedra. Analysis of density and molar volume revealed 
that the volume of CaF4 tetrahedron in the studied glasses is slightly greater than that 
in the crystalline form. Data of density, molar volume, and electric conductivity have 
been correlated with the glass structure. As far as the authors know, CaF2-B2O3 
glasses are investigated for the first time. 
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FTIR spectra of three MgO-PbO-B2O3 glass series have been analyzed. There is a 
decrease in the fraction N-4 of four coordinated boron with increasing the MgO 
content, at the expense of PbO. A new technique has been presented to make use of 
the N-4 data and follow the change in the modifier and former fractions of PbO and 
MgO. These fractions change markedly, at different rates, with the glass composition. 
The fraction of modifier MgO is always less than the MgO content, which suggests a 
former role of this oxide in the studied glasses. The ability of the glass to include 
MgO increases with increasing PbO content. (C) 2012 Elsevier B.V. All rights 
reserved.   
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Abstract 

We have studied the structure of ZnO-PbO-GeO2 glasses by Fourier transform 
infrared spectroscopy and showed that the analysis of the vibrational spectra can lead 
to a quantitative description of the network structure in terms of the fraction of the 
local germanate polyhedra. The presence of GeO4, GeO6 and GeO4 with NBOs units 
was evidenced in the studied glass network. The initial additions of ZnO would 
introduce modifier Zn2+ ions at the expense of the former PbO4 units. With 
increasing ZnO content, ZnO4 tetrahedra would mainly replace modifier PbO. The 
decrease in density when introducing ZnO at the expense of PbO content is not only 
due to the vast difference in molecular mass between PbO and ZnO, but also due to 
the formation of Q(2) and Q(3) units. The glass network of the investigated glasses 
posseses a more covalent character upon replacing ZnO for PbO. This is the reason 
for increasing the microhardness and the glass transformation temperature of the 
glasses investigated with increasing zinc oxide content. The change in the 
conductivity at certain temperature not only attributed to the change in the covalency 
of the glass matrix upon replacing PbO by ZnO but also due to a change in the strain 
energy because of the change in V-m  . 
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Abstract 

Glasses of chemical composition xZnO center dot(60-x)PbO center dot 40P(2)O(5) (x 
= 10-60 mol%) have been prepared and investigated for FTIR, density, molar volume 
(V-m), and DC conductivity. Both density and molar volume decreases systematically 
with composition. FTIR analysis indicates that >= 30 mol% (PbO and/or ZnO) enters 
the glass structure as formers. Below and above that concentration a decreasing 
amount of Pb2+ (Zn2+) is incorporated into the network as modifier. The band at 
1018-1025 cm(-1) can be considered as an indication for the presence of P-O-Pb(Zn) 
linkages. By introducing ZnO into the glasses, P-O-Pb(Zn) linkages may be formed 
by opening up P=O bonds of PO4 tetrahedra. For all glasses the linear dependence of 
the conductivity indicates an ionic conduction due to Pb2+ and/or Zn2+ ions. The 
increase in activation energy by about 68%, and also the decrease in the conductivity 
at certain temperature not only attributed to an increase in the covalency of the glass 
matrix upon replacing PbO by ZnO but also due to an increase in the strain energy 
because of the decrease in V, of the studied glasses. It is found that the conductivity of 
ZnO-PbO-P2O5 glasses is four orders of magnitude higher than that of ZnO-PbO-
B2O3 glasses containing the same amount of ZnO measured at the same temperature. 
In addition, both conductivities decrease with composition which may indicate that 
the origin of these decreases may be the same regardless the type of the host glass 
former. The differences in electronegativity and size of Zn2+ and Pb2+ divalent ions 
and the structural changes that will follow in the network govern the conductivity 
behaviour of Zn-Pb containing glasses. (C) 2010 Elsevier B.V. All rights reserved  . 
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Abstract 

Films of poly(methylmethacrylate) PMMA doped with different concentrations of 
chlorophyll, from 2.5 up to 12.5 wt.%, have been prepared by casting method. Studies 
were carried out utilizing FT-IR, UV/vis, fluorescence, TGA and DC electrical 
conduction to characterize the structural, optical and thermal properties of the films 
before and after irradiation. Results revealed that the structural and chemical 
characterizations of PMMA films are affected by the addition of chlorophyll and 
increasing dose of gamma-irradiation. FT-IR analysis revealed that the hydroxyl and 
carbonyl groups were responsible for the decrease of the bands intensities with 
increasing the dose rate up to 100 kGy. The change in these groups was attributed to 
competitive processes: decomposition with ester group abstraction and oxidation with 
formation of new oxidized carbonyls in the polymeric chains. The values of optical 
energy gap for the samples were decreased upon irradiation; this indicates that there is 
a charge transfer complexes arise between PMMA and chlorophyll. TGA analysis 
shows that the addition of chlorophyll to PMMA films enhances their thermal 
stability. The electric conduction data were interpreted on the basis of an intrachain 
one-dimensional interpolaron hopping model of Kuivalainen. (C) 2009 Elsevier B. V. 
All rights reserved  . 
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