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※考生請注意：本試題可使用計算機。 請於答案卷﹛卡）作答，於本試題紙上作答者，不予計分。

R = 8.315 J K·1 moI·1 = 8.315 x10·2 L bar K·1 mol"1 = 8.206 x10-2 L atm K-1 mo1·1 

1. Answer the folio叫ng questions wi也 Y(Yes）。rN (No). (14 %) 

例如U=O is伽ays ri位tfor叫process.

。） f句IT= 0 is 祉ways ri t加 anyproces

（φWork c組 be obtaioed by 組 ideal gas when it is heated. 百iework 址rrough a co凶切且t pr巴SS叮e process is 

l缸ger 也an that 也rough a constant volume process. 

(d) For an electrolyt巴，也巴也ickness of ion a旭osphere is increased wi也 increasing the ionic strength. 

( e) A gas phase reaction never goes to comp！巴拉on.

的 As the sys臼m tempera如re is raised, the Gibbs energy of system must be decreased. 

(g) The heat of adsorption is always negati嗨， and the en甘opy of ads。可tion is also negative. 

2. Initially at 300 Kand I 0 b訂 pressure, 1 mole of a monatomic ideal gas is allowed to expand isothermally 

until the fi且.al pressure reaches to 1 b低（份 If吐ie expansion、is reversible, calculate q, w, L1以 L1H, LlG, LIA 

組d L1S of the system. (8 %) (b) If the exp削ion is 企ee, calc叫的吼叫呵呵 LlG, LIA and LIS of the 

system. (8 %) 

3. A gas flowing in a thermally insulated tube. at a higher pressure is expanded 也rough a porous plug to a 

lower pressure. 

（份 Show that the expansion proc的s is isenth句ic. (5 %) 

。T(b) The Joule品omson coefficient µ is defined as µ = （否站， show伽t

μ ＝芸 ［T（空）p-V﹞（6 %) 
色，pυa

(c）耶/hat is 也e value ofµ for an ideal gas? (3 %) 

4. The following 也ermodynaniic data apply to the complete oxidation of hydrogen 前 25 。c.

H2 (g) + 1/202 (g)• H20(l) AH' =”285.830 kJ mo1·1 

AS'= -163.343 J K·1 mol·1 

Suppose 也at a completely efficient fuel cell could be set up u世lizing 也is reaction. (a) Calculate the 

maximu血 electrical work, and the stan臼rd emf of the cell. (8 % ) (b) Calculate 由E maximum work也at

can be done wi也 a heat engine opera血g reversibly between 500 。C and25 。C if 1.0 mole of hydrogen gas 

and 0.5 mole of oxygen gas 缸e reacted. Assume that all of the E且也alpy change is tr個sfe訂ed to 也E engine. 

(6 %) 
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Assume the follo啊ingm的hanism for a unimole氾u1位 gas reaction 

k啥

A+Af4 A' +11 
k_, 

(a) Apply the steady岫.te assumption to A* and obtain the rate expression d[A]ldt. (7 %) 

(b) Show that the mechanism predicts first-order 組且.etic at higher A conce且甘atiorts. Express the activation 

energy Ea in terms of Ea1, E，叫， Ea2. (7%) 

ko 
A" --> Y +z 

5. 

The stoichiometric equation for 由.e oxidation of bromide ions by hydrogen peroxide in acid solution is 

2Br- + H202 + 2甘→ Br2 +2H20 

The rate equation is expressed as 

v=k[H202﹞但可﹝Br－﹞

(a) If the concentration ofHi02 is increased by a factor of2, by what factor is the rate of consumption of 

Br-ions increased? (3 %) 

。＞） If the rate of consumption of Br- ions is 3.6 x 10-3 mol 街i-3 s-1, what is the rate of consumption of 

hydrogen peroxide? What is 也e rate of formation of bromine? (6 %) 

(c) If the addition of water to the reaction mixture the total volume w釘e doubled, what would be the effect 

。f on the rate of change of the concentration of Br-? What wo叫d be the effect on the rate constant k? 

6. 

(5 %) 

7.τbe dissociation pressures of CaC03(s) versus temperature 訂E shown as the following 宜gure.

(a) Which phases are there in the regions I, II, and 間， respectively ? ( 6 % ) 

[ b) How many degrees of企eedom are there when only CaC03(s) and C02(g）紅e present ？ ο%） 

( c) Estimate LIG0, Lllf' and LIS' for 也is equilibrium dissociation reaction at 1000 K. ( 6 % ) 
Given: P0 = 1 bar. 
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