1. (25 pts) Consider the following flowchart. For each kg of stream ny, 0.30 kg of stream ny is fed to

the process. 72% of B in stream n; is recovered in stream n,. For 100 kg/h of the feed stream ny,
determine the flow rates and compositions of all streams.
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2. (25 pts) Examine Figure below. KNO; crystals are produced through a combined evaporation and
crystallization process. The recycled liquid from the crystallizer (stream R) contains
0.6 Ib KNO3/Ib H,O. Stream W is pure water, while stream M is a 50% KNOj; solution. The
crystals carry oub4% water. Calculate the recvele stream-intbrhr. flow, rale
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3. (25 pts) Ammonia is produced from nitrogen and hydrogen according to rxn N, + 3H, ~>2NH3.
The fresh feed to the process contains Nz and H; in stoichiometric ratio and 0.303 mol% inert
(D. This stream is mixed with a recycle stream to produce the feed to the reactor which contains
0.5 mol% I. The single-pass conversion in the reactor is 10%. The reactor output goes to a
condenser from which two streams emerge: a liquid product stream containing all the ammonia
formed in the reactor, and a gas stream containing all the N,, H, and I leaving the reactor. The
gas stream is split into two fractions: one is removed from the process as a purge stream, and the
other is the recycle stream that combines with the fresh feed to form the feed to the reactor.
Taking 100 mol of feed to the reactor as the basis, calculate the production rate of ammonia, the
flow rate of fresh feed, the flow rate and composition of the purge gas, and the overall conversion.
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4, (25 pts) Octanej\is burned/tvith 20% excess air and 30% of derearigm forms CO. What is the flue
gas analysis? ?
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