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(1)(30 %-) The isothermal reaction A — B is carried out in a liquid phase. The feed rate of A is
10 L/min (vo) with the concentration of 2 mole/L (Cao)- The rate law is - ra= kCa, and

k=0.5 min™". If the process is kept at steady state, and the volume flow rate is constant (v=vo),
what is the volume (V1) of CSTR necessary to achieve 50% conversion of A; then followed by a
PFR (plug flow reactor) of volume (V) in series to reach conversion of 80%?

[Vi=? (L); Vo= 2 (L)]

(2)(20 47) The isothermal reaction A — B was carried out in a batch reactor. The measured
initial reaction rates of A: -tA0=0.05 mol/(L*min) at the initial concentration of A: Cao= 0.01
mole/L; and -rao= 0.1 mol/(L*min) at Ca¢=0.04 mole/L, respectively. If rate law is

—ra=kC,", what are the rate constant: k, and the reaction order: n? [k=? (unit=?); n=?]

(3)(3-1)(30 #-) An idea gas undergoes the following sequence of mechanically reversible
processes in a closed system: (a) From an initial state of 60°C and 1 bar, it is compressed
adiabatically to 120°C. (b) It is then cooled from 120 to 60°C at constant pressure. (c) Finally, it
is expanded isothermally to its original state. Calculate W, Q, and AH for the entire cycle. Take
C,=(3/2)R and C,= (5/2)R, and R=8.314 ] mol"K". [W=? (), Q=? () and AH=? (J)]

(3-2)(20 %) If these processes are carried out irreversibly but so as to accomplish exactly the
same changes of state (i.., the same changes in P, T, U, and H). If each step is carried out with an
efficiency of 75%, calculate W and Q for the entire cycle,. Note that the process (a) can no
longer be adiabatic. [W=? @), Q=7 NI
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