CHIN 414: FUNDAMENTALS OF CHEMICAL REACTOR DESIGN
INSTRUCTIONS: ANSWER QUESTION ONE AND ANY OTHER TWO QUESTIONS
QUESTION ONE (30 MARKS)
a) i)Briefly explain a chemical reactor (3mks)
ii) List three main requirement of chemical reactors (3mks)
b) Define the following terms using a suitable equation (3mks):
i) Effectiveness factor 
ii) Thiele modulus
iii) Hatta number
c) Explain the following terms briefly with respect to non-catalytic solid-fluid reaction
i) Shrinking particle       (2mks)
ii) Shrinking core     (2mks)
iii) Progressive conversion (2mks)
d) Briefly explain the term Global Rate expression (3mks)
e) Give three factors that the Global reaction rate depends on (3mks)
f) List four principal features of reactors (4mks)
g) Suppose it is desired to make 1,4-dimethyl-2,3-dichlorobenzene by the direct chlorination of para-xylene. The desired reaction is:
           Para-xylene + Cl2                        Desired product + 2 HCl
A feed containing 40 mole percent of p-xylene and 60 mole percent chlorine was fed to the reactor. The results of one experiment in a batch reactor gave the following results on a molar basis
	Component
	Moles output per mole of mixed feed

	p-xylene
	0.001

	Chlorine
	0.210

	monochloroxylene
	0.032

	1,4-dimethyl-2,3-diclorobenzene
	0.131

	Other dichloroxylenes
	0.227

	Trichloroxylenes
	0.009

	Tetrachloroxylenes
	0.001

	Total
	0.611

	
	



Compute the following:
i) Fraction unreacted (1mk)
ii) Conversion (1mk)
iii) Yield (1mk)
iv) Percent of Theoretical Yield (1mk)
v) Selectivity (1 mk)



QUESTION 2 (20 MARKS)
a) Explain briefly two main characteristics for classification of chemical reactors (4mks)
b) Briefly discuss the following
i) Fluid-Fluid reactions (2mks)
ii) Non catalytic gas-solid reactions (2mks)
iii) Catalytic gas-solid reactions (2mks)
c) Differentiate between homogeneous and heterogeneous reactors (2mks)
d) Briefly discuss
i. Tubular flow reactors (3mks)
ii. Continuous stirred tank reactors (CSTR) (3mks)
iii. Autothermal Reactor operation (2mks)
                    QUESTION 3 (20 MARKS)
a) Briefly discuss the following reactors 
i. Batch reactors               (3mks)
ii. Distillation reactors      (3mks)
iii. Continuous reactor   (3mks)
b) List three differences between Batch and Piston Flow reactors (3mks)
c) Write the component balance for a substance A (2mks)
d) Explain the term control volume (2mks)
e) i) Briefly discuss the residence time distribution (RTD) as a reactor diagnostic method ( 2mks)
ii) Give two limitations of RTD diagnostic method (2mks)
QUESTION 4 (20 MARKS)
a) Briefly discuss the following
i. Moving-bed reactor (3mks)
ii. Fluidized-bed reactor (3mks)
iii. Bubbling column reactor (3mks)
b) Briefly discuss the ideal Batch reactor (3mks)
c) List two characteristic of the ideal batch reactors (2mks)
d) Discuss the selection of the reactor configuration (5 mks)
e) Discuss three dominant factors that affect homogeneous reactors that affect the choice of the most suitable reactor configuration (3mks)




