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CHAPTER (1) 

INTRODUCTION 



CHAPTER (I) INTRODUCTION 

t...I. Surface Study! 

M1xed oxides, especially binary systems, have been employed successfully 

in many industrial catalytic processes.(J,Z) Linnett and Rahman,(3) have 

focussed attention on a type of such systems in which both metal ions play 

a part in the geometry of the crystals. These systems are spinels with the 

formula Mx"M 3xo4• Binary :;ystems in which AI and Mg form the trivalent 

and divalent metal ions, respectively, have lately attracted some atten­

tion.<4-l) 

Some surface properties and structural changes accompanying the 

calcination of the mixed hydroxide system were investigated(lf). However, 

in view of the oxide/oxide interaction in the mixture at suitably varying 

temperatures, the effect of compaction becomes an essential pre-requisite 

to underst:md further studies on certain surface properties. The present 

work represents essensially a study on the effect of compaction prior to 

thermal treatment of the aluminium - magnesium hyd~oxide mixture on 

the phase and structural changes upon dehydration, by means of XRD, DTG 

and DTA. 
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(I-A) Historical revtew of the effect of cormpaction on the surface texture 

of mixed hydroxides and oxides: 

S. Nashed and A. Amin (S) studied the structure and phase changes 

m the therma!ly mixed hydroxides and oxides of Zn and A!. The mechanically 

mixed hydroxide was J:l mole ratio of ZnO : Al2o3 were prepared in the 

powder form and as compacted pellets under a compaction pressure of 

100 kg/cm 2• Two series of dehydration products were obtained by isothermal 

heating of powder and compact mixed hydroxide samples, at temperatures 

between 200° and !000°C. Certain interesting phase changes are reported 

on calcination, e.g., the formation of spinal (ZnA1 2.o4) at 600°C, and phase 

transformation of )3-aluminium hydroxide to ft-alumina via an amorphous 

phase. The compaction pressure applied seems not sufficiently effective 

to enhance the spinal formation at a lower temperature than in the powder 

mixture, viz, 600°C. 

Sorption of nitrogen m porous compacts of silica and zirconia powders 

was studied by Avery, R.G., Ramsay J.D.F.(9) Si02 and Zr02 (yttria stabilized) 

powders with an ex teremely small particle size ( < 40 A 0 ) and a narrow size 

distribution were prepared by a vapour-phase condensation process which 

gave no strong particle agglomeration. The effect of compaction at pressures 

~ 100 ton/inch 2 on the specific surface area and pore structure of these 

powders was studied by measuring N 2 adsorption isotherms. The results 

are of regularly 

packed spherical particles with a coordination number contrrolled by the 

extent of compression. At the highest pressures of compaction the isotherms 
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obtained indicate that with pores below some critical radius as < 7 N esti­

mated from Kelvin equation no capillary condensation is observed. 

S.A. Selim et al.(JO), studied the structure and phase changes in ther-

mally treated mixed hydroxides of Mg and Al. Mechanically mixed (!) and 

coprecipitation (II), hydroxides of magnesium and aluminium were investigated 

in both powder and compact forms in the temperature range 200 - JOOO"C 

using DTG, DTA and X-ray techniques. Upon thermal treatment of the 

mechanically mixed hydroxide, the solid material gives rise to products which 

at first become poorly crystalline and then gradually pass into crysta11ine 

state indicating a mixture of MgO, S, S and ~-alumina together with a 

new spinel. Coprecipitation hydroxides (II) proved to constitute a new species 

probably a hydrated spinel. The spinel MgA12o
4 

commences to form at a 

temperature as low as zoo•c. Compaction with either 10 or 30 ton/in 2 

decreases ~500"C whereas it favours crystallization for the products from (II). 

Above ~ 500"C, compaction has no appreciable effect on crystallization. 

A. A min et al. (11) investegated the effect of compaction on the surface 

area of mechanically mixed and coprecipitated hydroxides of aluminium, 

magnesium and the thermally dehydrated products obtained in the temperature 

range 200 - 1000"C were studied by N 2 adsorption. Precompaction treatment 

was found to increase the surface area of mechanically mixed hydroxide (I) 

below (400"C) the maximum specific surface area was obtained at JOO"C 

lower than for powder oxides. The behaviour of coprecipitated mixed hyd-

roxide (II) is not regular due to interfering factors which i;h·~,riably influence 

the surface structure. At higher temperature, preco•npdction accelerates 






