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I SR (20%)
1. Reversible reaction and irreversible reaction
. Homogeneous and heterogeneous reactions
. Arrhenius equation
. Reaction mechanism
. Limiting reactant
. Mean residence time and space time
. Recycle reactor

. Series reaction and parallel reaction

NOOC ~ Oy U s R

. Fractional yield and selectivity
10. Physical and chemical adsorption

II. FHEE (80%)

1. (20%) There is a chemical reaction A +1/3B—C +1/3D in a batch reactor operated at isobaric
and isothermally condition. At t =0, it was found Ca,=1 mM, Cg,= 0.3 mM without any C and
D products. During a period reaction, calculate the concentrations of Ca, Cg, Cc, and Cp when
the conversion is (1). X=0.2; (2). X=0.99?

2. (20%)The reaction in the batch reactor is as follows:
Agig +Bgg — Cag + D),
At t=0, the Cas= Cgo= 0.01 moV/L, the concentration of B species vs. time was recoded as
follow:
Time/ min: 0 5 9 13 20 25 33 37
Cp/molL™":  0.01 0.00755 0.00633 0.00541 0.00434 0.00385 0.00320 0.00296
Please find the rate constant (k) and the reaction order (n) for the reaction (the rate

equation).

3. (20%) A liquid reaction A—>P, in a CSTR, the rate equation is —rs=0.5Ca, mol L™ s, If the
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7 input conversion of A is Xa,=0, the initial concentration of A is 1 mol/1., the volumetric flow
rate is 1 L/s, and also the reactor volume is 1 L. Calculate the fractional conversion X4 for
(1).CSTR; (2). PFR reactors?

4. (20%) A liquid reaction A—P, in a CSTR, but the rate equation is -r4=0.5C,%, mol L™ s If the
input conversion of A is X4,=0, the initial concentration of A is 1 mol/L, the volumetric flow
rate is 1 L/s, and the reactor volume is 1 L. Calculate the fractional conversion X4 for (1).CSTR;
(2). PFR reactors?




