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1. (10 points) Combustion of methyl amine (CH,NH,) yields nitrogen monoxide (NO), carbon dioxide (CO,)

and water as show in the following reaction,
4CH3NH, (1) + 110,(g) — 4NO(g) + 10H,0(g) + 4CO0,(g)

1.1.(7 points) ~Calculate the mass of water produced from the complete combustion of 55 g of CH,NH,

1.2. (3 points) Calculate the mass of O, required for the combustion
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2. (30 points) The elementary reaction A — 2B in ideal gas phases occur under temperature 300 K. It is
assumed that an initial concentration of A (C, ) is 2 moles/liter (feed with pure A), a reaction
rate constant (k) is 0.5 min" and an initial volumetric flow rate of A (840) is 4 liters/min. If
90% conversion is required.

2.1. (15 points) Determine the reactor volume of a continuous stirred tank reactor, CSTR
2.2.(10 points) Determine the reactor volume of a plug flow reactor, PFR (by using numerical method)

2.3. (5 points)  Specify the proper type of reactor (between CSTR and PFR) in this case (explain)

Wi 397N 7



3. (20 points)

Consider the gas-phase decomposition reaction,
A-B+C+2D

This reaction takes place in an isothermal batch reactor at constant total pressure. The rate

_ __KCp
T (1+KaCa)

How long will it take for the conversion to reach 50%? (by using analytical method)

equation for the reaction is —rp If yao = 1, % =1.5and k = 0.01 min™".

Wi 547



4. (15 points)  For a liquid elementary reaction in a continuous stirred tank reactor (CSTR),
ke
_)
A B
(—
kp
If kg=0.5 min", ky = 0.1 min", the volumetric flow rate is 4 liters/min, an initial

concentration of A and B, Cpo9 = 2 and Cgy = 0 moles/liters respectively.

4.1.(12 points) Considering rate of disappearance of A, is it possible to achieve 90% conversion
(explain)
4.2. (3 points) Determine the maximum conversion obtainable for the reaction if equilibrium constant

(K,) is 5.0.
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5. (10 points) A gas phase reaction (A - B) is carried out isothermally in a packed bed reactor (PBR)
containing W kg of catalyst. The rate law is found to be —r,g = kP, where P, is a partial

pressure of A. Express a function of conversion (X) in term of W by considering pressure

drop in PBR.
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