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1. [15%] Translate each of the following terms into Chinese and explain it briefly:

1.1 Equation of State.
1.2 Isenthalpic Process.
1.3 Isolated System

2. [20%)] The following equation is reasonably good for estimating the heat of vaporization, AH™ (J/mol), and vapor
pressure, P ** (bar), over small temperature ranges:

In (P"®/C) = -AH"*/RT

where T is the temperature in Kelvin and C is a constant in bar. Given that the vapor pressure of water at 120°C is 1.985
bar, estimate the average heat of vaporization (in J/mol) between 100°C and 120°C, and the vapor pressure (in bar) of
water at 110°C. Note that the vapor pressure of water at its boiling point is 1 atm.

3. [15%] An expression for dS is given below:

“Cour v (P2 a4y Cogr OV

ds = T ar +(6T)LdZ‘_ T dar (aT),,dP
where § is molar entropy. Derive an expression of AS [ S,(T5,V2) -8 1(T1,V1)] in terms of Ty, Vy, T, and V, for an ideal
gas, and then calculate the entropy change (in J/K) for 5 moles of ideal gas subject to a state change from (300°C,
0.0500 m*/mol) to (600°C, 0.0300 m*/mol)? Note that R = 8.314 J/mol/K, Cy,=2.5R .

4. [20%] Derive the governing equation for the PFR on a redctor sy

stem shown in Figure (1) based on (2) the general mole
balance equation and (b) the shell balance equation. ‘

Figure (1)

5. [20%] The adiabatic exothermic irreversible gas-phase reaction 24+ B — 2C is to be carried out in a flow reactor for
an equimolar feed of A and B.

fﬂ(m3)=5x105—8x105 X for 0<Xx<05;

f-'&(m3)=1><105 +1x10°-(X -0.5) for 0.5< X <0.9.
_.rA

What PFR volume is necessary to achieve 70% conversion?
If there is a CSTR (9x10*m® ) +PFR (6.5 x10*

m’) reactor system, what conversion can be achieved at the exit of the
CSTR and the PFR respectively? (20%)

6. [10%] The 2nd order reaction A+B—C (=7, =kC} ) is carried out in a continuous stirred reactor in which the
volumetric flow rate, v, is constant. Determine the reactor volume necessary to reduce the exiting concentration to 20%

of the entering concentration given that the volumetric flow rate is 10 dm*/min; the concentration is 1 mol/dm® and the
specific reaction rate, k, is 0.23 dm3/(min * mol).




