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1. (10%) (a) Plot the P-T phase diagrams for H,0 and CO,. The triple point and critical point of HZO an

CO, are H,0 T,,=0.01°C P:, =0.00611 bar , '
- T,=374°C P., =215 bar |
CO, T,,=-564°C P,,=5.11 bar
T.,=31.1°C P,, =73 bar

(b) How to use the Clapeyron equation to the phase transition?
2. (10%) State briefly the zero law, the first law, the second law and the third law of the thermodynamics.
3..(15%) Detrmine AHsk for the following reaction at S00K and constant pressure: .. . . .

CO(g) + H20(g) > COy(g) + Ha(g)
The following data are necessary:

Substance C, (J/mol K) Adhogx (kJ/mol)
CO 29.12 -110.5
HO 33.58 -241.8
CO, ' 37.11 - =393.5
H, 29.89 0

4. (10%) The expansion coefficient of a gas, a, is defined aS o :%(Z_;) and the isothermal compressibility
. P

of a gas, «, is defined as =_L(§K) U f %
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(a) Find the values of o and « for an ideal gas at STP. SR\ =
(b) Using the cyclic rule to show that (gj =2 4
oT), « ~ X
SY. ( 15%) Th'evfollonwing data rélate fo the' adsorp‘ti'oltml of mtrogen at 77K -6n a A1 OOg sérri‘plvéh of sﬂlca gel S

P/kPa 15.2 54.8
V/em®(STP) 135 =~ 247

At 77K the saturation vapor pressure P, of nitrogen is 101.3 kPa. Estimate the surface area of the gel by

BET isotherm given below by taking the molecular area of nitrogen to be 1.62x10™°m>.
PP, 1 P

= + —
V(B-P) VK,

k T |
6. (13%) A second order reaction in solution has a rate constsant of,U&@dm3mol_ls_l at/fST’(_C\ nd of
21.60x10™* dm’mol 's™ @. Assume a proper equation to apply and calculate the m@ and
preexponential factor/”What is the unit for this reaction rate? ﬁ S
| = A Q/E?/KT : TR T
7. (15%) A homogeneous reaction of stoichiometry A + B €-> Y + Z is found to be second order in A and
zero order in B. Please propose a mechanism and show it is consistent with this behavior.

8. (12%) Explain the meaning of following terms in Chinese.
(b) Initial rate method
(c) Adsorption isotherm
(d) Fuel cells





