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Unit Svllabus: WATER TECHNOLOGY:Water its sources, classification and types of
impurities ~ Significance of impurities such as turbidity. colour. acidity, alkalinity, hardness,
chlorides. sulphates. iron and manganese. DO. BOD. COD. Impurities in fresh water, sea
waler, distilled water. Boiler feed water- Introduction and requirements, purpose of water

treatment in boilers. scale and sludge - causes, eftects and prevention.

Objective:
e Students will have a basic knowledge about the various sources and possible impurities
ofivater.
e Studentswillknowthepurposeolfeedwatertreatmentforboilers
«  Students will gain knowledge about the scale formation, its detrimental effects and
- preventionmethods
Session Topicsio Rer Teaching
becovered
1. | Water Sources, classification andtypesindetail T1,Ch-1,Pg LCD
-2
7 - | Sighiﬁcancc of various in—{|_)urifi;simziter—typesande.\'ample T1,Ch-1, Pg LCD
2
3. Impuﬁliesinﬁ‘cshi\\'nler o T1,Ch-1, Pg LCD
1-2
4, Impuritiesinscu\\;lerr - - B T1,Ch-1, Pg LCD
-4
5. "lmpuriliesin(lisliIiedwmer - T1,Ch-1, Pg LCD
]
6. Purposeof watertreatmentinboilers o T1,Ch-1, Pg - LCD
8-14
7. | Scaleformation Eﬂuststlnd“e;plﬂ;llfog - T1,Ch-1, Pg " LCD
8-9
a 8. | DetrimentalefTectsofscaleformation N T1.Ch-1, Pg LCD
9-10
9. | Preventionofscaleformation R S T1,Ch-1, Pg LCD
i 9-10
Contemh_er)Toll_(lsyIlzll)uS(‘()\’cr(‘(lr(—ivfaliyi:R:ﬁn water hAaAl;\'esting.

* Segsjionduration:30 minutes
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Unitsylabust WATER TESTING:Hardness, disadvantages of hard water in domestic
field, indusuial field. estimation ol harduess by LDTA method, treatment for hardness
(internal and external conditioning methods), total dissolved solids, dissolved oxygen test,
test tor partial and total alkalinity, chloride. sulphite. phosphate test, salinometer and its uses,
usc ol litmus paper, typical test values for smoke and water tube boilers.

Objective:

< Students understand the coneept of hardness. its types, estimation technique and removal

mathods.

o Students will have knowledee about the typical values for the different types of boilers.

Contentheyondsylinhuscoy ered(i
photometry

* sosstondaration: SO mins

Session | Tanicsto | |
sto becovere
No* | OPIesto becovered
10. ! Hardness coneepts in detail
- 5 - o
I 1 Tapes and Units of Hardness
\
120 1 Estimationof Lardnessby EDTAmethod
13. l Freatmenttorhardness - Internalconditioning
14 D External Treatment Demineralization& Zeoliteprocess
15, 1 Treatment for 1 DS andDOTest
|
16. ! Testtorpartial and total alkalinity &ehloride, sulphite,
’ | phosphate test.
I7./ Salinometer explanation in detail&use of liumus paper.
18 Fyprealtestyalues for smoke and water tube boilers,

Ref Teachin
gAids
T1,Ch-1, Pg4-5 LCD
R2.Ch-, Pg 5-7 LCD
T1.Ch-7, Pg 34- L.CD
36
| TLCh7.Pg 19221 [ LCD
TI.Ch-7,Pg3729 |LCD
1.Ch-7, Pg 15-16 | LCD
"T1.Ch-7, Pg 30- LCD
32.166-167
T1.Ch-7, Pg 163 LCD
EheT, LCD

uny):Determination ofsodium content o I‘\\"n'ter_sﬁ_m}ﬁéli_y—ﬂhme N

—

©
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Unit Syllabus : WATER TREATMENT:Lime and Soda treatment Hot lime and cold

lime soda process, pll treatment, use of coagulants, caustic soda treatment, condensate line
treatment. Demineralization. Zeolite process, Desalination of water - reverse osmosis and
electro-dialysis. priming. foaming and control, effeets of salts and gases in feed water,

domestic water treatment

and breakpoint chlorination)

Objective:
.+ Students understand the various water treatment methods.

Session

No*

Co

Topicsto
becover
cd
LimeSodatreatment
pHireatment

Salinometer explanationindetail

Uscollitmuspapers, Testlorpartialandtotalalkalinity

Testforchloride,sulphite.phosphate

Causticsodaandcondensatetreatments

Desalination R.O.andelectro-dialysis

Priming.foamingeconceptsandeontrol - Effectsofsaltsand
gasesinfeed water

Domestic water treatment — primary treatment and disinfection
(UV. ozonation, chlorination and breakpoint chlorination)

ntentheyondsyllabuscovered(ifany): DeterminationolSulphate contentofwatersample

Ref Tc(z;:hmgm
TICh-1,pg | LCD
14-17
T1,Ch-1,Pg LCD
10-11
R2.Ch-4, Pg LCD
163
R2,Ch-4, Pg LCD

primary treatment and disinfection (UV, ozonation, chlorination

163, T1, Ch-
I, Pg 30-32
T1,Ch-1, Pg LCD
I, R2.Ch-4,
Pg 166-167
T1,Ch-1, Pg LCD
2, R2,Ch-4,
Pg 156-159,
T1,Ch- LCD
1,R2,Ch-4,
Pe 161
T1,Ch-1, Pg LCD
13-14,
T1.Ch-1, Pg
8-14,

FUCH Pg: LCD
20-25
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Unit Syllabus @ CHEMISTRY OF CORROSION & ITS CONTROL:Introduction — Dry or
chemical corrosion - mechanism. Pilling Bed worth rule, Wet or Electrochemical corrosion -
mechanism  fretting. pitting corrosion. corrosion fatigue. types and causes of corrosion,
dezincification and stress corrosion. factors influencing corrosion, Corrosion control -
methods of mechanical and chemical de-aeration - material selection and design, sacrificial
anodic protection, impressed current cathodic protection. Protective coatings — galvanizing,
tinning. electroplating and paints. t:’

*Students will have a better understanding about the concepts of boiler corrosion, their

types and causes.

*_ Students will also have a good knowledge in corrosion control techniques.

Session . ‘ Teaching
No* Topicsto becovered Ref Aids
28. | Introduction ~Types and causes of corrosion. Pilling Bed | T1,Ch-7.Pg LCD
worth rule. 320-326
29. | Mechanism ol‘ifflr;\'_a;l-(i wet corrosion. T1,Ch-7, Pg LCD
316-317
30. Frclling?urrosion mechanism. R2,Ch-4,Pg LCD
144
51. | Pitting corrosion and corrosion fatigue, TI1,Ch-7,Pg LCD
313 R2,Ch-
| . B 7 S 4,Pg 144
) 32. Dezincification and stress corrosion . T1,Ch-7,Pg LCD i\
316 R2,Ch-
o | 4.Pg 143-144
33. [Factors influencing corrosion. T1/Ch7/ Pg : LCD
‘ 342-345
34. | Corrosion control: mechanical and chemical de-aeration T1,Ch-7,Pg LCD
methods. 332, T1,Ch-
) o ] D I,Pg 12-13
35.  (Corrosion control: material selection and design, sacrificial [T1/CH7/ Pg: 345- LCD
hnodic protection, impressed current cathodic protection.  [349
36. | Protective coatings Qézil\'dni_zﬁéitinmg, electroplating  [T1/CH7/ Pg: 374- LCD
and paints. 375
Contcnll)e}’oll(IS}I]:lIjusun'cﬁ;(_](ian-lS'):P_raenéfi\’ie—c_o_al-ﬁ]ﬁgs for phosphaling.
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Distinction

g between molecules, nanomaterials ad bulk materials, size dependent properties, properties of
nanoparticles, nanoclusters, nano rods and carbon nano tubes. Synthesis of nanomaterials —
chemical vapour deposition and laser ablation method - applications of nanomaterials in
medicine, apriculture, electronics. (el cells and catalysis, Batteries- primary battery (dry

cell) secondary batteries

alkaline batteries

lead acid, Ni-Cd and Li batteries, principles

and applications ol solar cells, wind enerpy. hydrogen and oxygen- fuel cell and next
generation batteries

Session
No*

37

43,

44,

Objective:

Students will have good understanding about Energy sources, Nano chemistry and

itssignilicances,

Studentswill knowmore aboutthesecondarystoragedevices, fuel cell andsolarenergy.

Topics to be covered

[ntroductiontoenergysources andnanochemistry, Distinction
between molecules. nanomaterials and bulk materials.

Size dependent properties- properties of nanoparticles,
nanoclusters. nano rods and carbon nano tubes- clectrical,
mechanical and vibration, -
Synthesis of nanomaterials — chemical vapour deposition and
laser ablation method,

Applications ol nanomatcrials in various fields.

Batteries - Delinition, Primary batteries- Construction &
working principle o' dry cells, Zine-Carbon batteries and
alkaline batteries. )
Secondary batteries - (Rechargeable)- Construction,
working principle and uses of Lead — Acid storage battery,
Nickel-Cadmium and Lithium battery. o
Principles and applications of solar cells and wind energy.

Construction and working principle of hydrogen and
oxygen- fuel cell.

Next generation batteries- Higher energy density -
Construction, working principle and advantages of
Aluminium- Air battery and Lithium ion solid baltery.

Contentheyondsyllabuscovered(ifiny):] lyt[mgcn and air- [uel cell.

Teachin
Ref gAids
T1,Ch-15,Pg LCD
640,651,653
T1/CH 37/Pg: LCD
1304, 1332
T1/CH LCD
37/Pg:1317
T1/CH LCD
37/Pg:1304
T2/CH4/Pg LCD
1129
T2/CH4/Pg LCD
1132
T1.Ch-1,Pg LCD
654,658
T1,Ch-1Pg LCD
654,
T2/CH4/Pg:131,|  LCD

134




SRIVENKATESWARACOLLEGEOFENGINEERING

COURSEDELIVERYPLAN-THEORY Payeb of6

TEXTBOOKS:

L. Jain P.C.and Monika Jain, Engineering Chemistry, 4™ Edition, Dhanpat Rai & Sons,
NewDelhi 2002,
2. Miltonand Leech,*MarineBoilers " ButterworthPublishers. UK

REFERENCLS:

1. Uppal M.M., A Textbook of Engincering Chemistry. 7" Editions, Khanna

Publishing. 1988.

2. Watertreatment byJ.D. SkellylmarestPublication,London

3Jackson. L. Morton.  TD. “Reed's General Engincering  Knowledge  for
Engineers™.Bloomsbury USA, 2010.
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