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INDUSTRIAL CHEMISTRY

FIRST YEAR B Sc (L\f \ ,.J)
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IC 1. Nomenclature Generic names. Trade names.

IC 2. Raw matfg% | for orgapic compounds petroleurs, Natural gas, Fractionation of crude oil,
tncking* ing, hvdroforming, isomerisation.

IC 3. Coal, Types. Structure, Properties, distillation of coal, chemicals derived thercfrom.
Tl

IC 4 Renewable natral resource: Cellulose starch propertics medification, important indj‘dicmicnl
derived from them. Alcohol and alcobol based chemicals, oxalic acid, furfural.

IC 5. Inorganic materials of industrial importance: their availability, forms, structure and
modification. Alumina, silica, silicates, clays, mica, carbon, zeolites.

SECHONIT-GENERALGHEMISTRY
IC 6. Basic metallurgical operations, Puiverisation, Calcination, Roasting, Refining.

IC 7. Physicochemical principles of extraction of: lron, Copper. Lead, Silver, Sodinm, Aluminium,
Magnesium, Zinc, Chromium.
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3. Encrgy Balance: Heat capacity of purc gascs and gascous mixture
<oluble heat changes in liquids.enthalpy changes.

< at conslant pressures

Distillation : Inotroduction - Batch and conunues distillauion separaton of azeotropes,
Plate columns and Packed column

packed bubble columns, mechanically agitated contractors

- Exaporation : Introduction Equipments - short {ube (standard) evzporator, forced
circulations evaporalors, falling film evaporalors. climbing film
(upward flow) cvaporalors, wiped (agitated) film evaporated.

Filtaton - introduction ; Filter media and filier mds, cquipments-plate and frame
filter press. nutch filler rotary drum filter, sparkler filter, candle filter,
bag filter, centrifuge

dryer. rotary dsyer. flash drver, fuid bed dryer, spray dner.
] 46— Crystallisauon - Introduction; Solubility, super-saturatien. nucleation crystal growth.

cquipment tank cry stallizer, agitated crystallizer, evaporator crysiallizer.
drafl tube crystallizer.

_LC/ﬁ. Fluid Nlow - Fans. blowers. COMpICSSOTs. yvacuum pumps. ejeclor.
Pumps : Reciprocaling pumps, Gear pumps, Centrifugal pumps

Heats Transfer : Heat exchanges - <hall and tube 1ype finned wHe heat exchangers,
piale heal exchangers, relrigeration cycles

L4 T8, Extraction - Introduction : Selection of solvents; Equipments - 5pray column.
packed column. rolating disk column. mixer - setler

Mixing  Introduction. mixing of liquid-liquid, sol id-solid. liguid-solid systems

Absorpuion :lmmducucn.Eqmpmcnls-packcd columns. spray columns, bubble colwnns.

Dning Introduction: Free moisturc. bound moisture, drying cune, Equipments - Lray
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Microemulsions, Micelles, Aerosols, Effect of surfaciants, Hydrotropes.

je9. Catalysis: Latroduction, Types, Homogeneous and heterogencous, Basic principles,
Mechanisms factors affecting the performance. lniroduction to phase transfer catalysis,
Enzyme calalysed reaction -Raie model, Industrially imporiant reaction.

n
%Tﬁﬂ AL BATANCE, UTILIHES- IN-GHEMICA) -INDUSTRY —
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I/C»ICI. Dimentions and Units: Basic Chemical Calculations

. -Alomic weight, molecular weight,
equivalent weight mole, compositions of (i) liquid

mixture an (i) gaseous mixtures.

1C11. Maleful&haoemlboul Ct.umical Reaction: Flow diagram for material balance, simple
matenial hll.l.nu: with ar without recytle or by pass for chemical enginecring operations
such as distillation, absorption, crystallisation, evaporation, extraction efc. ’

ICAT Matenal Balance invol ng chemical reaction: Concept of limiting reactant conversion.
vield Liguid phase react o gas phase reaction, with/without recycle or by -pass

Uuliues in Chemical Inds stry

Focl - Types of fucls - Advantages and disadvantages. combinations of fucls, calonfic
value. specificauon for fuel oil

Boilers - Types of Boilers and their functions:

Water - Specifications for industrial use, various water treatments.

Steam - Generation and use.

Air - Specificauon for industrial use. Processing of air.
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y&ufwe chemistry and Interfacial pheooniena. Adsoiption isotherm, Sols, Gels. Emulsions,
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Mitgarion @ Introduction = nitrating agents,
¥inetics and mechanism of nitration,
Processes such as nitration of i

i) paraffin hydrocarbons

§1) Beneeng Lo nitrobenzene and
w. il Lrobunzent.
i11) Chlorvbensuenc to ortho and p.niLrochlurobsnzena:

fv) Acutanlillide to p.nltroacatunlllde.
v) 'Toluene.

Continuous VS natch nitration i

ja)ogeni tlon: Introduction - Kinetics of
hatoyunation reactions. weayants fLor
haloygenation, Halogenation of aromatic-
clde chaln and nuc lear hulogenutions,
commneraial manutuctura= chlorobunzenes,

phlarad m.m-ulnu:um:ul.;.lu und chloromethanuo,
dichlorof Luoromuethune.

sulphenation: Introduction- sulphonating
e, Chominl ol phynlont [ nators

tnn sulphonation, Klnutles nnd mechanlam
ol sulphunution roaction, commercial
sultonation of benzene, naphthalene, alkyl
Lenzem:. Batch v continuoudd sulphonation.

Qiidation: introduction- Types of

oridation reactions, oxidising agents,

kinetics and  mechanism of oxidation

of organic compounds,LLquld phase oxidation,
vapour phase oxidation, commercial manufacture
a1 hunzole acid walelc anhydride, phthallc
annydr iue, acrolelu, acetaldehyde, acetic acid.

uyqrggqnﬂtigu: introductlcn-Klnetics and ther-
wrodynnmicy ot hydroqnnatlun reactions,
Catalysts for hydrogunutiun reactions. Hydro=
gunation of vegetable oll, manufacture of
wethanol from curbon monoxlde and hydrogen,
nydeogenacion of acids and esters to alcohols,

catalytlc reformindg.
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¢ 7 Alkylution: Introduction: Typeés of alkylstlon : 5.L7
Alitylating agenty, Thnrnodynumlgu unﬁ-ncchnnlou
df Nlkylation redctions, manufadtura of alkyl "
A benzenes (for detergent manufacture), Ethyl
benzene, phenyl ethyl alcohsl. N alkyl anilines
{mono and di-muthyl anda okhyl anilineg).
Frterif lention: Introduction: Hydrodynamice
il kinuvtics ol uetarification rvactions,
esterification by organic acidg, by addition
of anshkurated compounds, estarification of
Cinthoxy aecid derivatives, dommercial
mmbacture o etny) acetite, diacetyl
Phitnatate, vinyl acetate, cellulose acetate.

e pwinntion: (p) py reduction: 7.L
Tt ontinet fony, Mot o of reduction metal el
) noeld, catalytic, sSUlphide, nle::trolrl’.lc,

mebnl  abd alkalij sulfites, matal hydyides,
sotlum meval, concentrited cauptle oxldation,
Yesluetbon, commercia manuincture of aniline,
menltroohiline, p-amino phenol,

(1) Dy aminolykis;: Introductlon, nminating
awgenLs, {actors uffecting aminolysis,

Hydeolysisy Introduction: hydrolysing agents, - 4

Kinetics, thermodynamics and machanlsm ot
hydrolveia. v

- EQLLUT1ON;
P-"“”u i, . -
| Cal Alr, oxyqgon, Nitrogen eycle, Water, bivsphere, 6.L
s flora and fauna, ehergy soil -
A

T el dalants and Lheiy statutory limitsg, L
Pellution evaluation methods. :

1E VL Al pollution- Varions pollutants, whter l1o.L
pollvtion- Organic/lnorganic pollutants,
Hedse pollut jon
Sewnge analysig :
Fenticides pollution \
Hael ik §on rollutjon, Green house efract,
Futuere,

~ G il Frinciples ang equipments for derobic, B.L

ANy nlyj ¢ tlraLmenL', ddsorption , I.thtation,-
sedimentar Lon.,
Bag filters, ¢lectrostatic precipitator, 8.L
mi-it qlimiualuas, wet scrubbers,
Absan by 5 2.L
Solid waste management : ;L
Industrial safety. '
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LOMATERLA), Sg LENCE

1 Huchunicwl properties or materinle and change
with respect to temperature.

¢

. "
Hoterinl of consbiuction wsed in Industry,
Hetols & Alloyg - '

Iwportant metals and alloys:
7 lron, copper, aluminium, lead, nickel,
«  titunium & platinum & their alloys -

Hechanical and chemical propertjes and their
applicacions,

Cerant -
bt ol comont, compusition,

Hunutocturing pProcess, setting of

cement
|

! Ceramicy -

. Ity oduetion, Lypes, manufact

uring proceszses
) uMPlications, Refructories.
L

“Folymeric materi)s-

ls-
[htustrial Polymer and composite materiais,
Their constitution, Chemicul & Physical
properties, Industrial applications,

"(Masg-

lypes, Composition, Manufacture, Physical
and Chemical Properties, Applications.

Corrosion-
Virious typus of corrosion relevant to

Chemical Industry, Mechanisgm, Preventivae
muthody ,

Concept of measurement and accuracy.
Principle, construction and working of
tollowing measuring instruments:

Teémperature, glass, thermometers, bimetallic
thermometer, pressure spring thermometer,
Vilpeaar 1 Lad thormomotarss tutilstancy
thulhumuLuru, radiation Pyrometers.,

12.L

Fressure: Hanometers, barometers, bourdon 9.L
prassure gauge, bellow tyuvae, dluphragn type 1?9
pressure gauges, mechanical gauges, pirani r&tgﬂ

Galyuen otc, ?jzﬂda*

Liquid level:Direct - Indirect liquid level 10.L
mebnurement, flat type ligquid lavel gauga,
ultrasonic lavel Yaugueu, bubbler syutanm.

Density measurement. &.L

Vinconity Rueatiurement, Transducers, flash

s.L
puint, ignition paint,

D Mo Maks (25)
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cus=- Al TROCESSS ECONOMICE: -

iC.- rFaztn-s invclved in project fOsc estimation. * .
Me=hod employed for Ine = -mation of capital
investment.

Capital formation, Slements of cost aczouniino. 8 o~

interest and investment cost.

Time value of .
money equivalence.

Qn)ddip&v Depreciation, methods o7 destermining,

=,
depreciation, Taxes.
ud “J{!‘j_'uu 1
I w-“
Some aspects of marksting, Prizing policy. ae.
tr=fitability criteria, Zcononics of .
seiecting alternat:ives.
Variasion of cost wnth zacafity, Legal=gvan <.
ncini, Optimum batcn gro2s, 2roduztion
scheduling E:C.
IC.rg-Cﬂn_egL*gj sc:entific manageasnt an Industiny- .
Functions of management, cecis:on making. .
i e METL>Y = L0, e s T
Flanning, organising, directirg and control
tocartion of Industrye ™.
Materials management. .
e ———— ¢
e
inventory control. &
' Management of numan rescurces-selection n.
i incentives welfare and safety.
BTl TRy
A
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SECTION II
INDUSTRIAL CHEMICAL ANALYSIS.

IC.I!! Sampling procegueres, samplinz of buik - .

me-eriais.

igues c moirng sclids. liquios =.
anc gases collecting and =-cszeszsing of data.

Chromatezr-aony,saner cheosesszradhy.
._|_I_H. 51 r P L
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“arzicle s:ze determimation.
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¢

Fhealoc:czl properties of liquids, plastice
and their anolysis.

Mozson Instrumenpl cosecg- -

oy I=ALsginr- &= .
UV Visible spectroscopy @
IF~spect-cscooy anc non-Z:scorz:ve 12 &=,
NMR-epectr-oscony .

Atcnic aoeEn
=it
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len-seleztive electrodes
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Heavy I ¢ | )
vanufacture of the fcllowing with reference to

(1) Consunption pattern

‘(ii) Raw materials

{iii) Production process

l(iv) Major engineering aspects

(v) Special material of construction
(vij..Quality control

(vii) Hazards and safety

(viii) Effluent managenment.

Synthetic nitrogen products - amaonia, nitric acic¢, ammoniun
‘nitrate and ammonium sulphate.

Chlor-alkali irndustrial products - Caustic soda, chlorine.

Phosphorus chemicals - Phosphorus, phosphoric acid, ammonium
phosphate, super phosphate, tripple superphosphate.

industrial carbon - carbon blacks, manufocturer of graphite and
carbon.

Lime, gypsum.
's. licon, calcium carbide, silicon carbide.

Fluorine, bromine, iodine, hydrobromic acid, inter halogen com-
pounds.

sodiun chloride, sodium sulphate, sodiun sulphite, sodium thio-
sulphate, borax, boric acid.

Industrial catalysts - Raney nickel, other forms of nickel,
palladium and supported palladiun
and platiun based catalvst

LS

, copper chromate, vanadiun

!

Yluninium, alkoxides, titaniun

tetrachloride, and titanates,
titanium dioxide.
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vV anic chenicals

Manufacture of the following with reterence to -
(1) Raw materials

(ii) Flow chart

(iii) Effluent managemnents

(1v) Kinetics

(v) Uses

| Fischer-Tropsch Synthesis - exanples

\ applications and uses of zeolites as catalyst. Their use in
isomerization and amjmanmnpuu\amuwnwoxmwunwon.

s e — i —————————————
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; Chenicals derived frosm acetylene - Acetylene, Propargyl alcchc!

1,4-butene dinl, acrylates, vinyl esters, vinyl chloride.

Pyridine, picolines, phenols, acetone, resorcinel,

phthalic
anhydride.

ez

Glycerol, sorbitol, mclatine, formaldehyde, formic acid. fM“WMW

/
[ Triphenyl phosphine, alkyl pPhosphates, Chlorination of nethane «g
3 ! nethyl chloride, dichloromethane, chioreferm, carbon
tetrachlorice. )
/ " Ethanolamine, mono-, di-, tri- ethanolanines, dialkyl aminoetha-
. nols (dimethyl, diethyl).
7 _
'S \ M Alkylamine = methylamine, ethylamine, di-, trj- alkylanines
\ “ (nethyl, ethyl), butyl amines, propyl amines,
1
__& Ketenes, ethyl and nethyl acetoacetates.
1
ﬂ Acetylaldehyde, paraldehyde
% Speciality industrial solvents- DMF, DHsoO, Sulrholane, alryl-
pyrolidone, THF, dibutyl ether, diethyl ether, diglynre, dimethoxy
m ethane, dioxane. T
X 9 e —— ! y » ....Jrf.f!..
,__ \ - T Trduehaal Chenmvish
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fine ao ezl
peal ts - Laporatory chen1ca15 fron hea vy -hemxual ipgustry in
£igy = acids, alkalis, carbonates dryind agents -
- sodium carbo ates, cdiun blcatbunates.
1oric ac

analytica
j dichromate oxall
enling solution, Karl-?iscner reaqent.

potaSSlum
jutions ~
: - Coatinq paterial,

- methanol,

tetrazolium plue, 5 e e

g ) & _ aii "
j ~ _culphonate:-
; i with reterence To

1ving

unds invo

pManu
(1) Raw naterials of connon Lndustrial conpo
rwo step reactions- - for exanple 4-bromo aniline,
i sulpterial

Production process

(iv)
(iil) Special naterizl of construction
({1v) pazard and safety:
(v) Ef fluent manaqenent.
(vi) gual ity control
(vii) Specifications
Sodlum borohadrate, 1Lth1un alu~1n1un nydaride, sodiun amide,
sodium ethoxlde, diun nes rnoxide
Paracetamol, indigo. vat dyes: peactive dyes.
Essentxal oils ~ qeneral, organic flavoMt, canphor ¢ citral,
citronellol penthol-
g agents = PEG . Tweens, spans-

d emulsifyin
nd synthetic

: Surfactants an
colouring agents~ manufacture of some natural a

colours-
nts -~ fraq:ances and f

ood additives-

solution of rartaric

Flavourinq age
uatural ta rtarxu acsd (*) tartarlc acia, ve
acid, citric acid.

ie industry-

cnenicals requlred for electronic



