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One of the main contemporary goals in the petroleum industry is the decreasing of content of sulfur-containing compounds in petroleum distillation fractions. Thermal treatment and sulfur-purification of crude fractions leads to the formation of hydrogen sulfide which represents a serious toxic hazard for the personal at the accidents connected with the disabled units. Consequences of possible accidents due to hydrogen sulfide leak and results of the hazard analysis are determinated by estimation of the coordinate-time fields for concentrations and probit-functions. 
To solve this problem it is necessary to estimate the concentration of hydrogen sulfide in vapor cloud and the rate of hydrogen sulfide transfer to gas phase from spill. Calculations basing on the program Pro/II (SimSci-Invensys) are spread to the cases of partially and completely destroyed units. Simulation methods are tested on the main crude treatment units with the high content of hydrogen sulfide. Application of different thermodynamic methods gives the possibility to calculate and to compare the rates of hydrogen sulfide transfer to gas phase. For aqueous solutions spills the advantages of the “sour water” model are demonstrated. Special features of the flare separator simulation are discussed. Analysis of the simulation methods has shown the different results in estimation of the transfer rate to gas phase from liquid pools containing hydrogen sulfide and crude fractions. 
