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1. (10%) The equilibrium constant K, for the reaction
Na(g) + O2(g) = 2N0y)

varies with temperature over the range 1500 K to 2500K according to the equation

_ 21900
InK, = 3.13 T

Calculate K,, AG®, AH’, AS° at 2000 K.

2. (10%) Consider the following quantities for a four-step engine cycle:

Step 1 q=+850) W=-850J
Step 2 q= 0] W=-150]J
Step 3 q=-6231J W=+623]

Step 4 q=  0J W=+150]J

Find (a) Will this be a Carnot-type cycle? Why?
(b) What is the efficiency of this cycle?
(c) What is the efficiency of this process if Ty is 100 °C and whose Tjqy, is 20 °C?
(d) State briefly the processes of step 1 and step 4.

3. (10%) The determined emf (E) of a cell
Pt, Ha(1par, gy | HCliaqy | AgCl, Agg,
was found to be 0.317 V at 25 °C.
(a) What is the cell reaction?
(b) What is the pH of the HCI solution?
AgClyy+ & >Cl g + Agg E’=0.2224 V

4. (10%) Prove that

0P\ (VY (aT\ _ _4 .
(a) (57?)‘, (51'5)7, (W) P — 4 for an ideal gas
(b) The Gibbs phaserule F=C-P +2
where F = the degree of freedom, C = the number of component and P = the number of phase

9. (15%) Construct the phase diagram for benzene (CsHg) in the vicinity of its triple point (36 torr, 5.5 °C)
using the following data:

ApysH® = 10.6 kJ /mol AyapH® = 30.8 kJ /mol

p(s) = 091 g/cm? Py = 0.899 g/cm3
The Clapeyron equation for phase transition is

ap _ AS

dr AV

gas constant R = 8.314 J/mol K = 0.082 atm L/mol K
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6. A reaction scheme can be expressed as < ?é i ﬁ\

ky ky
A+S © A'S - S+7P
kg

where S means catalyst and the initial concentration is C.

TmC

(a) (10%) Show that the rate of product P can be derived as TP = K];n+ :A-

(b) (5%) What is the physical meaning of r,,?

(¢) (5%) Describe how to find the value of r,, and K,, if the concentration vs. time data were supported?

1. (10%) A parallel reaction system denoted as follows, where Cy = Cpg, Cq = Cs = 0 at t = 0. Find the
selectivity Co/Cy at any time t.
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8. Answer the following question briefly,
(a) (5%) How can we think a reaction as an “Elementary reaction”?

(b) (5%) If a homogeneous elementary reaction is thought as second order reaction, what is the unit for
the rate constant? (Please define the unit for the reaction rate yourself))

(c) (5%) What is Arrhenius equation? If we use such the equation to evaluate the activation energy and
get different result for different temperature range, what comments will you give?






