An Old Exam Question from Ch.4

The ammonia (NHj) synthesis process consists mainly of two major units: a reactor, and

an ammonia condenser. The flow rate of the fresh feed to the process is 100 mol/min and
its molar composition is 75.16% H,, 24.57% N3, and 0.27% Ar (Inert). The fresh feed is
mixed with the recycle gas before it enters the reactor; the gas entering the reactor is 79.52
mole % H,. The reactor effluent is fed to the ammonia condenser where all the ammonia
formed is condensed. The gas leaving the condenser contains 80.01 mole % H- and no
ammonia. The product ammonia contains no dissolved gases. Part of the gas stream
leaving the condenser is purged to prevent the argon from building up in the process while
the remaining is recycled.
-
a) Draw a flow chart of the process and label all the unknowns.

b) Calculate the molar flow rates of the recycled and purged streams.

c) Calculate the single pass conversion of hydrogen.
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