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Tray to solve the following questions:

Model Bnswer

Question [Il:a/é'marks)
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1. Distinguish between industrial and classical chemistry

Wedefineindustrialchemistryasthebranchofchemistrywhichappliesphysicalan

dchemicalprocedurestowardsthetransformationofnaturalrawmaterialsandthei

rderivativestoproductsthatareofbenefitto humanity.
Classicalchemistry(organic,inorganicandphysicalchemistry)isveryessentialforadvancingthescience
ofchemistrybydiscoveringandreportingnewproducts,routesandtechniques

2. List down the various purposes for size reduction.

I. Toreducechunksofrawmaterialstoworkablesizese.g.crushingofmineralore.

wonN

erial.

Toincreasethereactivityofmaterialsbyincreasingthesurfacearea.
Toreleasevaluablesubstancessothattheycanbescparatedfromunwantedmat

4. Toreducethebulkoffibrousmatcrialsforeasierhandling.

5. Tomeetstandardspecificationsonsizeandshape.

6. Toincreaseparticlesinnumberforthepurposeofselling.

7. Toimproveblendingefficiencyofformulations,compositese.g.insecticides,
dyes,paints

3. Write short notes including industrial applications of the following

i) alkylation

Alkylation istheintroductionofanalkylradicalby substitution
oradditionintoanorganic compound

Ethylene

c
C=C + C—(I}—C — C—Cll-C—C : - 3
|
C c
fso-butane 2,2-Dimethyibutane

(ii) hydrolysis
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Inthehydrolysisofeitherorganicorinorganiccompounds,waterandanothercom-
poundundergodoubIedecompositiontoformtwoproducts.

XY+HO —HY-+XOH

2

(iii) sulphonation ' .

Achemicalprocessthatin-volvesintroductionofsul-phonicacidgroup(SOOH) .

oritscon'espondingsaltorsu[phony]halide(=SOCl)2intoanorganicn}lol.ecule.
Thesulphonatingagentsincludesulphuricacid(98%),sulphurtrioxldcmwater(oleum)andfu
mingsulphuricacid. '

4. What unit operations are generally carried out during mineral ore dressing?

+  SizeReductiontosuchasizeaswillreleaseorexposcallvaluableminerals

+  Sortingtoseparateparticlesoforemineralsfromgangue(non-valuable)
mineralsordifferentoresfromoneanother

+  Agglomerationmaybecarriedoutsometimesbeforearoastingoperation

5. Explain what sintering is.

Sinteringinvolvesdiffusionofmaterialbetweenparticles.ltisappliedtotheconsolidationofmetallicand
ceramicpowdercompactswhichareheatedtotemperaturesapproachingtheirmeltingpointstoallowd
iffusiontotakeplaceatthepointsofcontactofparticlessothattheygrowtogethertoformarigidentity.

6. In a simplified flow sheet diagram, explain the main steps of Portland cement

manufacture.
Raw Materials
T e——— o Raw Grindisg .
0 W B0
A kN .
e A Sea A PPAa | . E
AN/ AN/ A i~
3
8
; I ¥anm
) |
Electrostatic Precipitator
o o bbbbb :
Dispatch Grate Cooler :

Cemeal Manufacturing Process

KWAEEWRR

Question (2):(15 marks)
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1. Explain how the lithosphere is an important source of natural raw materials for the

chemical industry

The vast majority of elements are obtained from the earth’s crust in the form of mineral ores,.

carbon and hydrocarbons.

Coal, natural gas and crude petroleum besides being energy sources are also converted to
thousands of chemical

Vegetation and animals contribute raw materials to the so-called agro-based industries. Oils,
fats, waxes, resins, sugar, natural fibres and leather are examples of thousands of natural

products.

2. With respect to extractive metallurgy of copper, write equations for reactions
that take place during:
a. roasting

2CuS +0,->CuS +50,  (caldnation)
Cu$ +0 —>2Cu+50 (roasting)

245,S,+90, —» 245 0, +680,
25D S +90 —»25b O +650
Fe S, — 2FeS + §
S+0,— SO,

2FeS + 30, 250, + 2Fe0
4Fe0 + 0, — 2Fe,0,

b. matte smelting.

This is essentiallyasmelting process inwhich the components of the charge
inthemoltenstateseparateintotwoormorelayerswhichmaybeslag,matte,speissorme

tal

matte:heavysulphidematerial

+ slag:lightoxidematerial
. speiss:ironoxidc,insolublei11111atte,slag0m1étal;itmaycontaine]ements

2FeS + 302 —» 2FeO + ESO:
FeQ + $i0, —* EeSiO,
Cu\O +FeS —» CuwS +FeQ
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3. Draw a process flow diagram to show how sodium hydroxide and chlorine
are produced using a membrane cell
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4. What is the meaning of the following fertilizer analyses
(i) 0-46-0

(i1) 46-0-0

(iii) 5-10-5

5. It is required to produce ( 3- 6- 10 ) fertilizer from:

I-  Sodium nitrate (NaNO3)
2-  Mono calcium phosphate CaH4(PO4)H20
3-  Potassium Chloride KCI
Calculate the quantity of each needed to produce one tone of fertilizer.

6. Describe briefly with the help of a diagram and equations, the Haber process for
manufacture of ammonia.
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Question (3):(}F marks)

1. Describe how agglomerates are made by the layering process

Spraying Rolling DrTin / Layer formation Pellet
Soliditying

E‘ 4 4O (’f‘p |)~-,
€, . G
L - » f
* P =LA
0 e —
Starting Binder Liquid Solid First "Onion"
gerrn  droplets  bridge bridge layer structure

Powder

2. Write blast furnace equations for:
a. Iron ore reduction
b. Fuel reactions
c. Slag formation
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Iron ore reduction:
Fe203+ CO «—» CO: +2 Feaol
l"e“O'I +CO ¢—» 3FeO+ CO2
3FeO +3CO<+—> 3Fe+3CO,
Fuelreactions
C+0,—* CO,
€0, £C +—» 2CO
Slag formation reactions
Ca0-§iQ,— CaSio,
2Fe —&_g:-—h 2FeO —-Si
20 - §i0, — MnQ=Si
;\v.[;;g:—:c-—> Mn-2€0

3. Describe the process of extracting alumina from baukxite.

Extractionofaluminiumfrombauxiteiscarriedoutinthreestages:

*  Oredressing:cleaningorebymeansofseparationofthemetalcontainingmine

ralfromthewaste(gangue).

*  Chemicaltreatmentofbauxiteforconvertingthchydratedaluminiumoxidet

opurealuminumoxide.

*  Reductionofaluminiumfromaluminiumoxidebythcelectrolyticprocess.

Oredressingmayinvolvewashingtheore,sizeclassificationandleaching,

4. Draw a schematic diagram of a Hall-Heroult electrolytic cell for aluminium

manufacture and explain how it works.

Electrolytic process of
manufacturing aluminum

Bus bar

Steel shell Carbon anode

Carbon cathode lining
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5. Comment on the location of the Egyptian aluminum production plantat
NagaHammadi

6. What are the major industrial and domestic uses of ammonia?

Themainusesofammoniaincludethemanufactureof:

e Fertilizers((ammoniumsulfate,diammoniumphosphate,urea)

» Nitricacid

« Explosives

« Fibres,syntheticrubber,plasticssuchasnylonandotherpolyamides

» Refrigerationformakingice,largescalerefrigerationplants,air-
conditioningunitsinbuildingsandplants

* Pharmaceuticals(sulfonamide,vitamins,etc.)

¢ Pulpandpaper

» Extractivemetallurgy

¢ Cleaningsolutions

Question (4):(Hy marks)

Starting with element sulphur , a plant is designed to produce 2000 Ton of 100%
sulphuric acid together with 3000 ton of 20 % oleum per year.
Main reaction equations are:
Spy + O = SOy
SOy + 1209 — SOs¢
SOz + HiOq@y  —  HaSOu,
It is required to : ' -

1- Construct a block flow diagram and qualitative flow diagram, for the sulphuric
acid plant showing all pieces of equipments.

Ablockdiagramforasulphuricacidplant
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Suggest material transfer equipments for sulphur dioxide and sulphuric acid.

What are the other industries that can be started depending on the.use of the
existing sulphuric acid plants?

Converting sulphur trioxide into sulphuric acid cannot be done by simply adding
water to sulphur trioxide. Why?

SO, willreact withwatertoformsulphuricacid. However,converting

thesulphurtribxideintosulphuricacidcannotbedonebysimplyaddingwatertothesulphurtrio
xide.Directmixingofsulphurtrioxidewithwaterbythefollowingreactionisuncontrollable. T
heexothermicnatureofthereactionmeansitgeneratesafogormistofsulphuricacid,whichism
oredifficulttoworkwiththanaliquid.

7- Suggest 2 industrial uses, in the same plant for steam produced in the waste heat
boiler.

8- How to avoid probable future pollution problems from the early stages of a plant
design project?
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Sulphuricacidisaconstituentofacidrain,formedbyatmosphericoxidationof
sulphurdioxideinthepresenceofwater.Sulphurdioxideisreleasedwhenfuelscontain
ingsulphursuchasoilandcoalareburned. Thegasescapesintotheatmos-
phereformingsulphuricacid.Sulphuricacidisalsoformednaturallybyoxidationofsu
Iphideores.

With my best wishes

Dr. Sobier /o Babn
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