INITIAL RATE OF SOLID STATE REACTIONS AND COMPOSITION OF THE REACTIONARY MIXTURE
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Rate of solid state reactions is influenced with a lot of factors: by dispersion degree of reagents, temperature, pressure, mode of preparation of reagents, a way of preparation of a reactionary mixture and its composition [1, 2]. Where are some difficulties at studying last problem. At first, only for stechiometric mixtures of reagents their ratio does not change during reaction [2]. At second, accumulation of solid products of reaction also change kinetic laws. It is correct to take into account influence of structure of a reactionary mixture on solid state kinetic by investigation of initial rate from initial composition of system. Results of experimental measurements of initial rate in six systems 1)Na2CO3+V2O5(2NaVO3+CO2, 2)Na2CO3+Fe2O3(Na2Fe2O4+CO2, 3)Na2CO3+2AgCl(2NaCl+2Ag+CO2+0.5O2, 4)Zn+PbCl2(Pb+ZnCl2, 5) Zn+NiCl2(Ni+ZnCl2, 6)2AgCl+Zn(2Ag+ZnCl2 are presented at various temperatures. Rate was measured in first three systems by the loss of weight of a sample  for 2-5 minutes. In systems 4 and 6 rate measured by chloride of zinc by a mode of complex titrations. For system with nickel used magnetic mode (on nickel). The initial weight of sample was 0.1 - 0.2 g. In all systems rate were measured in 5 mixtures at initial molar ratio of reagents 3:1, 2:1, 1:1, 1:2, 1:3. In all cases the minimum of a degree of transformation is found out at stechiometric ratio of reagents. The similar data have been received in work [3] for reactions CaCO3+MoO3(CaMoO4+CO2 and 2Li2CO3+LiFe5O8(5LiFeO2+2CO2. For dependence of a degree of transformation from initial composition was received expression:
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t- is time of experiment, XA- is molar fraction of reagent A, (M(- is the quantity of  product formed at the end of reaction, p’- is a factor of proportionality, mA- is a quantity of reagent A in one grain of a reagent, mB - is amount of reagent B in one grain of a reagent, U- is a molar volume of a reactionary mixture.
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