Problems :

· The mixture with the composition 45 mol % heptane and 55% decane is separated by by flash process at normal pressure. The ratio V/L=1.5. Determine the composition of outleting streams. Solve the problem in the y-x diagram.

· A liquid containing 60 mol.% toluene and 40 mol% of benzene is continously distilled in single-stage equilibrium stage unit (flash) at atmospheric pressure. What percent of benzene in the feed leaves in the vapour, if 90% of the toluene entering in the feed leaves in in the liquid. Assume rel. volatility of 2.3 obtain the solution graphically.

· 0.4 kg/s of the liquid mixture of heptane (1) – decane (2) z1 = 0.45 (molar fraction) with the temperature 00C is led into the heater (duty 210kW) and after that “flashed” at normal pressure. Determine the composition and the amount of the outleting streams, the temperature in the stage and the heat taken by the condenser, if the final temperature of the condensate (liquified vapour) is 00C. Use enthalpic diagram.

· 150 moles of the mixture heptane (1) – decane (2) with initial composition z1=0.768 is separated by differential distillation untill the molar fraction of heptane in residue is 0.262. Determine the amount of the residue and of the distillate and the composition of the distillate. Solve numericaly.

· Feed – 68 mol.% hexane, 32 mol.% hepatene should be separated by flash at 600C. Determine the pressure in the stage so as the composition of the liqid stream to be 45 mol.% of hexane. Determine the amount and the composition of the vapour phase.

· 100 kg of the mixture 40% (mass) benzene and 60 % (mass) toluene should be processed by differential distillation. The residue should contain 20 % of benzene. Solve using main value of the relative volatility (12 = 2.5. What will be the amount of the residue and of the distillate?

· What will be the molar amount of extract and of the raffinate when the equilibrium is achieved, when it is mixed together feed of 10 moles with the composition 40 mol. % of water (carrier), 60% of methanol (solute) and the solvent : 4 moles of pure trichloroethylene. Carrier and the solvent are partly missible, solve in the triangular diagram.

· Feed - 6 kg of the mixture 5.1%(w) acetone (solute) 94.9%(w) toluene (carrier) was mixed with 4 kg of pure water (solvent). Toluene and water are immiscible in this concentration region. Assume, that equilibrium can be described by equatin YBE=K*XBR where Y,X are relative fractions,  K=1.25-3*XBR.

