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ABSTRACT 



An extensive literature survey of biologically active calcium and other alkaline- earth phosphates and related compounds suggested the enormous scope to explore their  chemistry (Chapter I). In this thesis, we have therefore, investigated metathetic reaction  for the synthesis of alkaline-earth phosphates of calcium, strontium and barium. 



Metathesis has recently been employed for the synthesis of several complex inorganic  oxides. During the course of our initial investigation, it was observed that metathetic  pathway enabled the formation of single phasic solids with better powder characteristics. 



Further, metathetic route was exploited under various reaction conditions such as  hydrothermal and reverse micellar route. Since orthovanadate is isostructural to  phosphate (tetrahedral geometry), the metathetic route was extended to prepare new  calcium vanadates, as vanadates are potential catalysts for polymerization reaction. The  results obtained are presented in four chapters and one appendix. 



In chapter II, we report our results for the formation of alkaline-earth  hydroxyapatite (M-HAp where M = Ca, Sr, Ba) by exploiting metathetic reaction  between MC12 and Na3PO4. Initially, the reactions were carried out at high temperatures; 



later the reactions were accelerated using microwave radiation. Microwave mediated  metathesis facilitated the formation of nano-sized particles in a short period of time. 



However, agglomerated particles having ill-defined morphology were obtained. The 

same reaction was therefore carried out under hydrothermal conditions. The 

hydrothermal treatment resulted in well-grown monophasic M-HAp. Hydrothermal 

processing was also employed for extraction of nano-sized Ca-HAp from fish bone 

(natural waste). Nanostructured Ca-HAp and Sr-HAp were obtained by room temperature 



(7)
precipitation via reverse micellar route; nevertheless in the case of barium multiphase  product was obtained. The chapter also discusses the chemistry of precipitating M-HAp  with controlled particle characteristics. We have also discussed how the reactivity of the  metathesis reaction affected particle morphology and powder characteristics of the M- HAp phases synthesized by the various routes as mentioned above. 



In chapter III we have discussed the synthesis of alkaline monohydrogen  phosphates by a metathetic route between Na2(HPO4) or Na2HPO4  and MC12. This  required only mechanochemical initiation and resulted in monophasic MHPO4 (M = Ca,  Sr, Ba) and CaHPO4.2H20 when treated with water. The same reactants under  hydrothermal condition resulted in only the anhydrous alkaline-earth metal phosphates,  MHPO4. It was observed that the morphology of the products depends considerably on  the precipitation condition. Effect of halide ions (F-  and CF) in initiating the precipitation  of Ca-HAp from solution suspended with CaHPO4  is also discussed. 



In chapter IV, we present our reports on the growth of calcium vanadates by the  reaction of NaVO3 or NH4VO3 and CaC12 followed by treatment with water. This strategy  enabled us to obtain four new solids: CaV2O6.4H20 analogous to the naturally occurring  mineral rossite, two new calcium vanadates, CaV2O6.4.25H20 and CaV206.5H20 based  on ladder-type vanadates chains and a decavanadate cluster based salt,  (N114)2{Ca(H20)6}2[V10028]. All the crystals exhibit interesting hydrogen bonding  interactions. CaV2O6 was found to be an effective catalyst for the ring opening  polymerization of caprolactone (CL). 



Chapter V is divided into two parts. In the first part, Ca-HAp based composite 

using natural polysaccharide, alginate is discussed. This composite is a potential 



(8)candidate for bone-substituted material. SEM shows the growth of HAp nanoparticles on 
 the alginate surface. The second part, describes the synthesis of HAp composite with a 
 biodegradable polymer, polycaprolactorte. CL was polymerized using ammonium 
 heptamolybdate in trichlorobenzene. Ca-HAp was added during the polymerization 
 process. The Ca-HAp-PCL composite was extracted and a thin film was prepared. 


Tensile strength of the PCL and the synthesized Ca-HAp-PCL composites film has been 
 reported. 


An appendix included at the end, describes the synthesis of alkaline-earth metal 
molybdates obtained by mechanochemically induced metathesis reaction. 
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