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INSTRUCTIONS: ATTEMPT ANY FOUR UESTTHOR

QUESTION 1: [P5MARKS)

. Cve the two (2) major types of cost associaled with chemie ol process and hst
the mam items thal make them up, [10Marks)

b List the five (5) steps involved i initial concepl and dean of a chemical

processing plant, [5Marks]

c. Using appropriate diagram only explain: what recyele and by pass mean in

hemieal process. [10Marks)

WUESTION 20 [25MARKS)

A liguid mixture contains 60.0 weight per cenl clthanol DO wl 7 of tisselved solute
‘<) and the balance water, A stream of this maxtore s fod too o conhimgous
liztillation column operating at steady state, Product sireanvs ciwerge at the top
and bottom of the column, The column calls for the product sticams to have equal

mass (low rates and for the top stream to contain Q00 wl "¢ ethanol and no solute
r-‘;)

a  Assume a basis of calculation, draw and fully label a process flowchart and
verify that all unknown flows and compositions can be calculated [TOMarks]
b Caleulate: (i) the mass fraction of solute (8) in the bottom <hream [BMarks)
(ii) the fraction of ethanol in the feed that leaves m The holtom product
stream (kg ethanol in - bot tlom/kg ethanol in feed) if the process operates as

designed. [7Marks ]



Question 3: (25Marks)

a Draw a cesh-flow diagram to show the f
the life of a project. Identify each section
(15 Marks)
ere is a proposal for the building of a plant to produce a new product. The
estimated investment required for the project is 125 million naira and the
timing of the investment will be:
year 1 = 1.0 million (design costs)
year 2 =5.0 million (construction costs)
year 3 = 5.0 million (construction costs)

recast cumulative net cash flow over
in the diagram

-._.

o

vear 4 = 1.5 millien (working capital)
The plant will start up in year 4. The forecast sales price. sales volume, and
raw material costs are shown in the table below.

End of Forecast sales Forecast selling Raw material
year 10°t price N/t costs N /t
_product

i 0 - -

2 0 -

3 0 - -

- 100 150 <0

5 105 150 Q0

& 110 150 Q0

7 120 150 c0

8 130 150 S0

9 140 150 S0

10 150 145 85

11 165 140 85

12 180 140 85

13 190 140 85

14 200 135 80

15 190 130 75

16 180 120 75

17 170 115 70

18 160 110 Q

=] =
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19 150 100




Vhe Finedd epenaiiog coatx e extunaiet i e
NN WD et v up teveaw ¥
INEON QRORY ot o g Fam v @t S
DDV por v fivem veaws W
Phe wamiable eperating cests awe extinatedt bo e
RO por tonef pradue ot veae W3
NLE por o of pragugt feem vea L3
Culeuiate the net cash flow m the 4% and 8% vewrs (10 Marke)

WULBTION 4 [SDAARKS)

The axtdabion of ethvlene (Cibty) to Poduce ethylene anide preveeds aooeriagg i
the equation
oy » O o SGHO
The fead to a reactor containg WOKRMAL Cabty and 10Rmal Oy
Lo Which peactant i hitong® (A KRN
i What in the percentage excess of the ether reactant®  [BMarks])
i 1F the neachion proceeds te completion (@) how much of the excess neavton?

will be left (B) how much C:HLO will be formed and (0 what is the extent of

pedction®  [18Maeks)

QUESTION 5t [SBMARKSR)

Q Describe the sohay process for mangfactuemg sedium cartaenate

b The last stage of manifactusing mvelves using sulphong acid o vy the
niteie acid. Explun why ordinary dishiliation process cant be usend o achieve
this®

¢, Draw a simplified diaphragm cell used in the electrolysis of dee

d Mention five uses of Chlorine (L)




