
續號 89 圖立成功大學-00學年度碩士班招生考試試題 共之頁， 第 /頁

君主所組別 : 他學工程學系甲組

考試科目:他學反應工程 考試日期: 021 9 . 節次 : 3 

※考生請注意:本試題 囝可 口不可使用計算機

1. Two identica1 plug f10w reactors are used to 臼汀y out two gas-phase reactors sep缸ately:

(a) A • 2B (b) A • B 

These two reactions have the sarne rate cons祖訓， and the fe ed conditions are the sarne in these two 

reactors. Without deriving any design equation, how do you judge which reactor will achieve the 

higher conversion? (ó%) 

2. (a) What conditions should an idea1 plug f10w reactor follow? How to make it in the reactor design 

and operation? (2%) 

(b) What conditions should an idea1 continuous-stirred tank. reactor follow? How to mak.e it in 血e

reactor design and oper剖ion? (2%) 

3. In a liquid solution, component A is converted to B on the inner wall of a tubul缸 reactor， A • B. 

The product B returns to the bulk solution. 甘le diffusion of A is the rate-limiting step 祖d 出e

concentration of A on the inner wall surface is assumed zero. 

(a) Derive an equation to show the conversion (X) in tcrrns of mass 甘ansfer coefficient (kc), 

volumetric f10w rate (v 0), reactor length (L), and the inner radius of the reactor (R). (15%) 

(b) What is the concentration of A at the outlet with the following condition? (3%) 

mass transfer coefficient = 0.01 cmJsec, volumetric f10w rate = 3 cm3/s凹，

reactοr length = 100 cm, inner radius = 1 cm. 

concentration of feed = 0.5 mole/liter. 

(c) Discωs the effect ofthe f10w speed (v) on the conversion with the sarne reactor. (6%) 

4. Three species were found in a CSTR. The foUowing concentration data were obtained as a function 

oftemperat山e. The initial concentration of the single reactant, A, was the same at all temperatures. 

Both B and C are products. 

CAO = 2 moles/d.m3 

Rur T (OC) C A (mole/dm3
) C 8 (mole/dm3

) Cc (moleldm3
) 

1 1.70 0.01 

2 1.40 0.03 

3 1.00 • .l ~. 0 .1 0 
.‘. 

4 0.50 1.25 

5 0.10 1.80 

6 0.0 1 1.98 

(a) Please draw the concentration profile (C j V.s. T) of each species. (2 %) 

(b) What is the effect oftemperature on the reaction rate? (2 %) 

(c) Is the reaction independent, complex, seríes or parallel? Why? (5 %) 
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(d) How does temperature affect the reaction constants ín the reactions you suggested in (c)? (6 %) 
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5. The acid catalyzed irreversible liquid phase reaction, A一→B ， was carried out adiabaticall y in a 

CSTR. The reaction is second order in A. The feed, which is equal molar in water (which contains 

the catalyst) and A, enters the reactor at a tempera叫re of 52
0

C and a total volumetric flow rate of 

100 dm3/m in. The concen tration of A entering the reactor is 4 rnol肛.
(a) From the mole balance, derive the relationship between conversion (XA) and Da (Da =τkC帥， τ

lS 出e space time = reactor volume / feed flow rate) (6 %) 

(b) From the energy balance, derive the relationship between XA and Temperature. (6 %) 

(c) What conversion can be achieved in a 1000 dm3 CSTR? What is the exit temperature? (6 %) 

Additional informatíon: 

ð.HRX = -3000 cal/ιmol 
k = 5 x 10-4 at 25 Oc 
E = 15000 callmol 

考試日期: 02巾，節二欠 :3

Cpw = 18 cal /gmol . Oc 
CPA = 15 cal /gmol . Oc 
Cpa = 15 cal /gmol . oc 

6. Experimental data for the gas-phase catalytic reaction: A + B • C is shown below. The limiting step 

出 the react ion is known to be irreversible, so 由at the overal l reaction is irreversible. The reaction 

was carried out in a differential reactor to which A, B, and C were all fed. 

Run PA (atm) 

2 
J 10 
4 
5 
6 20 
7 0.1 

Pg (atm) 

10 

20 
20 

Pc(atm) 

2 
2 
2 
2 

10 
2 
2 
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(a) 后uggest a rate law consistent with the experimental data. (8%) 

(b) Evaluate the rate law parameters. (5%) 

(c) Suggest a mechanism and rate-limiting step for this reaction. (8%) 

7. A device fo r measuring the diffusion coefficient of a gas mixture consists of two chambers 

connected by a small tube, with a cross-sectional area Ac. Initially the chambers contain different 

proportions oftwo gases , A and B. The tota1 pressure is the same in each c.hamber. 

Assume that diffusion may be described by the Fick ' s first law, that the concentration in each fl ask is 

unifo rm , and that the concentration gradient in the tube is linear. Please derive the following 

equation and state any other assumptions needed. (1 2%) 

、 A ，. D .ID / 1 1 、
111 ( C.II - C .1., ) = 一 '- 二三 r -一 一 一- I t 斗 仇dlsta l1 t
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