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Question 1: [15 points] 4‘/—//7 50 Z: ‘0{ /\S"’
The synthesis of ammonia proceeds accordin ollowing reaction ;
N2 + 3 H2 —> 2 NH3 -

In 2 given plant, 4202 Th~6F hitrogen and 1046 b of hydrogen are fed to the synthesis reactor per
_hour. Production of pure ammonja from this reactor is 3060 Ib per hour, '

1. What is the limiting reactant?

2. What is the percent excess reactant?

3. What is the percent conversion obtained (based on the limiting reactant},
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Question 2: [13 pumts;i

20 f¢® of nitrogen gas at 300 s and 100'F anl:l 30 ft’ of oXygen gas ataud 340 F are rmxf.':d
ina 15 ft is then cuulcad 10 ?ﬂ * Find the pressure, 2 .
pm‘ﬁﬁtﬂpﬁncm in the 15 fi” tank 1 tank. Assume that the ideal gas law applies.
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Methanol is produced by the reaction of carbon dioxide and hydrogen: i, _,'._/ -
' CO; + 3H; ——> CH;0H+H;0
The fresh feed to the process contains hydrogen, carbon dioxide, and 0.40 mol% inert (1). The
redctor effluent passes to a separator that removes eSsentially all of the methanol and water formed,
but none of the reactants or inert. The methanol produced ip the reagtor is 155 mol C1 1;0H/h. The
later substances are recycled to the regclor. To avoid buildup of the inert in the system, a purge
stream is withdrawn from the recycle as shown in the following figure. The feed to.the réactor (not
the fresh feed to Lht:_prc-céss} contains 28.0 mol% CO3, 70.0 mol% Ha, and 2.00 mol% incrt. The

single-pass conversion of hydrogen is 60.0%. Calculate the molar flow rates and molar compositions
of mwh the recycle stream, and the purge stream. Use the
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extent of reaction method.
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