INVESTIGATION OF THE COMPOSITION OF GAS PHASE AT THE UTILIZATION OF THE POLYCHLORINATED BIPHENYLS IN CONDITIONS OF THE METALLURGICAL PROCESSES
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By the using of the thermodynamic modeling method investigation of Fe-C-PCBs-air system was carried out in terms of metallurgical processes. Calculations carried out at the pressure of P=105 Pa in the atmosphere of air for the temperature range 25 -1800оС (these conditions correspond to metallurgical technology). Air is represented by a mixture of 4N2 + O2. The initial composition of the investigated system taken as follows: 68% Fe, 4% C, 14% PCB, 14% (4N2 + O2). In some cases the amount of air was increased to 10, 100 and 1000 times. At the modeling following substances were taken into account: condensed components - Fe, C, Fe3C, iron oxides; gaseous - O, O2, N, N2, N3, NO, NO2, N2O, N2O4, N2O5, Cl, Cl2, ClO, HCl, CO2, CO, CN, N2C, C2N2, NCO, Fe, FeO, FeO2, and several others, in all 80 components. 

Composition of the gas phase was studied. It was found that at the heating of the system in entire temperature interval pointed out above, and also with the variation the contents of oxidizer in the given equilibrium conditions, the dioxins and furans are not formed. The main chlorinated substances that determine the composition of the gas phase of chlorine compounds are HCl, Cl2, Cl, HClCO, HOCl, ClO, compounds of iron chloride (II and III), the content of which is increasing with increasing of temperature. At 1700оС content of ferric chloride in the gas phase is 56% of the total concentration of chlorinated compounds. And the increasing of the content of PCBs in systems leads to increasing of the content of ferric chloride (III and II). With the increase of the content of the oxidant the concentration of chlorides of iron is reduced.
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