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Problem I (20%0)
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Problem 2 (20%)

For fires o aceur. & minumum concentration of fuel must exit in atmosphere. This minimum

toncentranon 1s known as "Lawer Flammable Limit"(LFL). The “flash peint” of hygmd s the

temperature at which the mole fraction of a fanunable component in open atmasphere above the
hquid exceeds LFL.

The LI'L of methanol is 0087

The T-x-y diagram of methanol and water is given below. Vapor pressure of methanol is

also given.

(a}

Estimate the activity coefficient of methanol in 2 40 mol® methapo) solunion nsing Tex-y
diagraim at 1 ann,
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(b) Assurne that the activity coefficient 15 independent of pressure and temperature, estimate the
flash point of this 40 mol% methanot solution. (Hint: estimate the temperature at which the
partial pressure of methanol over this solubon exceeds 0.067 atm).

T=x=y Dlafyram of Mathang+Water
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Problem 3 (20%)

For an agueous reversible reaction:

A+B=P+ W

Where the production rate of P 15 given by following kinetic equation:”
dP/dt =kCACR -k CpCy,

The values of reaction rate constants at specified condition are:
k =3x 10%m’ / kmol - min

k= 1x10"*m? / kmol — min

{(8) If the agueous soluhon contamns initially 5 kmolm3of A, 10 kmol/m3 of B and 15 kmol/m3
of W, please calculate how much of A will be reacted at equilibrium. (8 points)

{b) If a continuous flow tank reactor is used for the reaction, determing the size of the reactor
needed to produce 16 kmolhr of P for 40% conversion of A. The feed stream in this case

also contains 5 kmol/m3 of A, 10 kmolin? of B and 15 kmol/m? of W. {12 points)

Your will get 70% of points if the appropriate equations and procedures to solve them are given
im your answers. The rest 30% will be given when correct answers are obtained.

Problem 4 (20%)

Denve a rate law for the enzyme-catalyzed reaction sequence

k] k

kg

m terms of the subsirate {$) concentration, the total enzyine {E) concentration, the product (P)
concentration, and the specific reaction rates k; ko, ky and k4

Problem 3 (20%)

Consider the following reaction:

A+B— C+B

im which
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The reaction is taking place in & semibatch reactor, in which 100 ¢ of a solution containing 2
mol/# of A is initially present. No B is present initially. Starting at time =0, 5 ¢/ min of a
solutian containing 0.5 mol/# of B is fed into the reactor. The reactor is isothermal, and

k=02 ¢/mol.mn Find the moles of C in the reactor as a function of reaction time.




