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ABSTRACT 

The problem of thermodynamic stability originates in the differentiation of the stable from the 

unstable patterns of permissible flows. In recent years the class of such problems of stability has 

been enlarged by the interest in convective flows of fluids in presence of magnetic fields. The 

investigation of ferroconvective instability of the Bénard-Brinkman type induced by the interplay 

of magnetic and convective forces, influenced by a non- autocatalytic exothermic reaction and 

couple stresses, is conducted through the stability analysis involving infinitesimally small 

disturbances utilizing normal modes, subsequent to the application of the higher-order Galerkin 

method. The small perturbation method is used to investigate how a chemical reaction and coupling 

stress affect the beginning of convection of a magnetic fluid which is heated from below in a 

horizontal porous layer. It is assumed that the solid and fluid phases are in a local thermal 

equilibrium and that the fluid undergoes a zero-order exothermic chemical process. Initially, in the 

basic quiescent state a closed form solution is observed. Oscillatory instability is excluded, and the 

principle of exchange of stabilities is considered. The eigenvalues are found using the Galerkin 

method. The effect of Frank-Kamenetskii number, magnetic, porous, chemical reaction, anisotropy 

and couple stress parameters on the stability of the system is discussed. 
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