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ABSTRACT

Metal(ll) phosphates hydrates namely Mng 5Cag 5(H,PO4)2*H,0, Mng sFeq 5(H,PO,4)02H,0
and CogsFeq5(H,PO4)*2H,O were synthesized by a simple, rapid and cost-effective method.
Their thermal decomposition products were found to be MnCaP,0O,,, MnFeP,0,, and
CoFeP,0,,, respectively. The activation energies of the decomposition reactions of three
phosphates hydrates were calculated by isoconversional methods of Kissinger, which were
used to determine the mechanism and identify the type of water in solid hydrates The knetic

parameters (activation energies; E,, pre-exponential factor; A, kinetic models , n) and

thermodynamic functions (enthalpy; AH*, entropy; AS*, Gibb's free energy; AH*) calculated
for the decomposition of the synthesized solids were found to be consistent. The synthesized
solids and their thermal transformation products were characterized by scanning electron
microscopy (SEM), X-ray powder diffraction (XRD) and Fourier transform infrared (FTIR)
spectroscopy. FTIR spectra of the synthesized solids and their thermal transformation products
were assigned base on the H,PO, P4O124' and H,O subunits in each structures. The relations
between thermal decomposition temperatures and wavenumbers of breaking bond in each
thermal mechanism were proposed, which give to be a good agreement with spectroscopic
result. Chemical and physical properties of the synthesized solids and their thermal
transformation products were reported for the first time, which are important for specific

applications.
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