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Mul說.ple-Choice Question (Ql-Q3) with Sin！對A凶W位（單選題）： (9%) 

1. What assumptions were made in也e deriva由nofd的igneq問世on for batch 臼：actor: (3%) 

(a）。，pensy位咀

(b) cons抽tvolume

(c) cons岫t個np闊的:ire

(d) steady s個.te

(e) all above ∞也官ct

2. What 鉛印mp.tions were made in也e derivation of design equation for CSTR: 

(a) non-steady state 

(b) No radial varia位。且垃 reaction rate of the system 

( c) No spatial varia位。且包 concentration of也e system 

(d) No radial v缸ia世on in pressure of也e system 

(e) all abovewm且g

(3%) 

3.A且 irreversible, liquid-phase or gas phase, second ord位 reaction, A 呵， B, proceeds to 50% conv位sion in 

也e PPR opera旭g iso也.ermally, isob出cally and at steady state. What conversion would be obtai且ed if the 

PFR operated at half the original pr，的sure? (3%) 

(a)> 50% for liquid and gas phase 

。） < 50% for liquid and gas phase 

(c) = 50% for g街 phase and >50% for liquid phase 

(d) = 50% for liquid phase and< 50% for gas phase 

( e) > 50% for liquid phase and< 50% for gas phase 

4. The reaction 2A + B ~ 2C is irreversible. At 50°C 也e specific rate co的tant is 10 (mol/dm3)2s-1 wi血也

activation en叮gy 500 J/mol. What is the rate of reaction at I00°C when the cone閃出卸的 ofA and B 的

3 組d 1.5 血。ν恤3 when the rate law for the reaction is: (10%) 

(A) second order in A and overall 也ird ord缸，

(B) second ord位m B andov前all third ord前．

5.Ni仕ic oxide is produced by the gas-phase oxida包on of ammonia as: 

4NH3 + 502 ~ 4NO + 6H20 

The rate equa世on is followed by -r A = k (NH3）﹝02]1i2.τ'he feed consists of 15% ammonia in air at 9 a恤

and276℃ The凶etic cons阻.tkis0.1 （吋／mo1)1且也d丑ow rate vo is 2 位知. Calculate the reactor 

volume 凹的心缸y to achieve 65% conv缸sion in CSTR. (15%) 
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6. Please answ前正he followings: (10%) 

(a) Draw 也e four stages of cell growth as a function of time and give exp la且ation for what happen at each 

stage. 

(b) For an exoth訂mic, rev＇位sible reaction 姐姐 adiabatic reactor, please sketch the pro血es ofequ也brium

∞叮叮sion and co叮叮sion calculated based on energy balance as fu且ctions of temperature. 

(c) Using the graphi叫 solution provided above, how to in凹的e 也e conversion, which is limited by the 

也釘modynamics, at the outlet of reactor. Any strategy? Pl臼se explain. 

(d) Please draw 也e temperature 訟 a function of time of an Advanced Reaction System S的ening Tool 

(ARSST) syst巴也 Please expla扭曲.e temperature trajectory you provided in detail. 

7. The reaction A + B => C was conducted 旭 a CSTR with a volume of 20 m3.τ'he feed is at 295 民

contai到ng propylene oxide (A), wat位扭）， and m抽anol (M), each at a flow rate of 91 mol h-1. The 

product (C) is propylene glycol and m巴也尬。l is 姐回. The volumetric flow rate to 也e reactor is 25 m3 h-1. 

The heat capacities in J mol-1 K:1 位e CpA = 146, Cps= 75, Cpc = 192，也d CPM= 79. 

The reaction is 宜rst order in 人 Z仗。 ord位 h B, k = 6.9xl010exp(-75000/(R T)) h-1, where the activation 

energy is in unit of J mo1-1. The heat of reaction is -56800 J moJ-1.τ'he CSTR is 訊mounded by a cooling 

jacket and the heat trans街 coe血cient ti血的 the heat transfi叮叮ea is 1 x 104 J h-1 K-1. The cooling wat位

t位np釘ature is as祖umed constant at 305 K. What is 也e unstable steady-state op釘到旭g temperature and 

∞前的ion h也e range of298 to 438 K? ρ3%) 

8. Methyl e也yl k（吐：one (ME昀 is 扭扭portant indus仕ial solvent that can be produced from the 

dehydrogenation ofbutan-2-ol (Bu）。V位 a zinc oxide catalyst: 

Bu→h在EK+fu

The following data giving 也.e reaction rate for MEK were ob出且1ed in a di宜erential reactor at 490。C.

Dat耳 Set 1 2 3 4 5 6 

Psu(a旭） 2 0.1 0.5 2 

PMEK(atm) 5 。 2 1 。
PH2(a恤） 。 。 。
Y MEK 0.44 0.040 0.069 0.060 0.044 

(mollh·gcat) 

（份 Sugge位 a rate law consistent with the exp位扭扭ta! data (10%) 

的 Su館自t a reaction mecha且ism and rate-limiting step consistent with the rate law. (8%) 

。
10 

0.059 
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9. The following externally mass 仕祖E缸，limited reaction was C缸ried out 旭 a packed-bed reactor. (15%) 

A+ !!.3 →主c ＋ 旦D
a a a 

Please show that the conversion is 
M-u 

一
日

n 

wh的U is the sup位ficial mol缸叮叮咚evelocity加ough the bed;L is the reactor length. 

Z Z +AZ 

Figure. Packed-bed reactor. 




