Abstract

	Reactions involving metal-metal halidea viz. Ma-MnCl 2 and Mn-AlCl 3 and the reaction of aluminium trichloride with transition metal oxides viz. Mn3O4, CoO and Fe2O3 were studied at high temperatures employing transpiration technique. (1) Vapour pressure of MnCl2 The vapour pressure of MnCl2 has been determined between the temperatures 993 and 1218 o K. The second law calculations yield for the heat of vaporization ?H298 a value 52.42 +1.27 Kcal. which compares favourably with the third law value 54.62 + 0.78 Kcal. 
(2) Equilibrium reaction 
Mn(c) + MnCl2(g)---> 2MnCl(g) 
The reaction has been studied between 1243 and 1413?k. Over the temperature range the ?Hr is found to be 57.64 +.1.64 Kcal. The corresponding third law value obtained is 66.35 + 1.1 Kcal. These values give -1.53 + O.82 and 2.83 +O.54 Kcal./mole respectively for the heat of formation of manganese monochloride. The entropy of reaction at 1328oK is 22.83 + 1.24 cal. deg. -1mole-1. 
(3) Reaction of AlCl3 (g) with Mn(c) metal 
The reaction has been carried out between 1221-1403oX. The products of the reaction and the weight loss measurements suggest the following reaction: 2Mn(c) + AlCl3(g) = MnCl2(g) + MnCl(g) + Al(l)The reaction yields a third law heat, ?H298 =81.12 +0.93 Kcal./mole which compares favourably with the second law Value of 77.39 + 2.49 Kcal./mole. These values give for the heat of formation of MnCl -0.27 + 0.68 Kcal./mole and -4.01 + 2.49 Kcal./mole respectively which are in good agreement with those obtained earlier. The entropy of reaction at 1311oK Is 39.05 + 1.91 cal.deg.-1mole-1. 
(4) Reaction of AlCl3(g) with Mn3O4(c) 
The reaction was investigated between 1213 and 1433oK. From the weight loss data and analysis of the products, the reaction could be represented by the following stolehlometry Mn3O4(c) + 3.5AlCl3(g) = 1/2 Al2O3(c) + 2.5AlOCl(g)+ 3MnCl2(g)+ Cl2(g) The heat of reaction was found to be 208.88 + 5.88 Kcal./mole which was in good agreement with the corresponding third law value 209.92 + 1.96 Keal./mole. These values yielded for the heat of formation of A10Cl(g) -91.67 + 2.36 Kcal./mole and -91.25 + 0.78 Kcal./mole respectively. The AS at 1329oK was found to be 113.72 + 4.44 eal.deg.-1 mole-1.(5) Reaction of AlCl3(g) with CoO(c)The reaction was studied between the temperatures 1124-136loK. The experimental data suggests the following atoiehiomatry 6CoO(e)*4AlCl3(g)=CoAl2O4(c)+ 5CoCl2(g)+2A10Cl(g). AS the heat content functions are not available for CoAl2O4(e)the calculations were restricted to second law only. The second law heat yielded for the heat of reaction a value 172.12 + 4.O Keal. A value -83.14 + 2.0 Keal. was obtained far the heat of formation of AlOCl(g) at 298oK which compares well with that reported in literature (?Hf298 = -84 + 5 Kcal.).The entropy of reaction at 1240oK was 94.42 + 3.24 cal. deg. mola-1. (6) Reaction of AlClg3(g) with Fe2O3(c) The reaction was studied between 1233-1441oK. Analysis of the product and the weight loss data suggest the following stoichiometry.- 2Fe2O3(Co) + 5AlCl3(g) = Al2O3(o) + 3A10Cl(g) + 4FeCl3(g)The second law calculations gave for the beat of reaction ?H298 a value 133.68 + 4.76 Kcal, From this value the heat of formation of AlOCl(g) was calculated and found to be - 80.41 + 1.59 Koal./mole which is in good agreement with the earlier as well as reported values. The entropy of reaction at 1341oK was 44.05 + 3.56 cal, deg.-l mole-1. 

	  
	


