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ABSTRACT

The present work aimed to synthesize a calcium borophosphate glass (CBF) in ternary
system xP,0,-yCaO-zB,0, (CBF) (0.424x<0.620, 0.299<y<0.484 and 0.032<z<0.152). using
laboratory grade of P,0, and H,BO, powders mixed with FGD-gypsum powder from electrical
power plant by melt quenching method at 1000, 1050 and 1100 °C with 5 °C/min for 1 h in an
electric furnace. The melts were pre-formed by casting into a stainless mold. The glasses were
immediately transferred to an annealing lehr at 550 °C for 2 h. The structures of CBF glasses were
investigated by X-ray powder diffraction (XRD), fourier transformation infrared spectroscopy
(FTIR), raman spectroscopy (Raman) and nuclear magnetic resonance (NMR). The thermo-physical
properties and chemical property reported in this work were bulk density (D), refractive index (),
microhardness (HV), bending strength (B), glossy (G), optical absorption (A/d), transition
temperature (Tg), softening temperature (T,), strain temperature (T,), coefficient of thermal
expansion (CTE; Ol), chemical durability and moisture resistance. The results showed that calcium
borophosphate glass composing (in wt%) of P,O, 47.6, FGD-gypsum 47.6 and boric acid 4.8
(CBF3-5) was completely melted (clear, transparent and bubble-free) at 1000, 1050 and 1100 °C.
The CBF3-5 glass was amorphous phase representing only one broad peak in XRD patterns. The

structural observations revealed the number of non-bridging oxygens and chain length in phosphate

)



structural units decreased by replacing of cross-linking B-O-P and B-O-B triangles and B-O-B
tetrahedral with the increases of B,O, content and melting temperature. These results affected to the

increases of P, HV, B, T, T, and T and to decreases of n,, G, and O, respectively.



