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Diploma in Civil Engineering Semester - SBTE, Bihar

1) Course Curriculum Detailing: This course curriculum detailing depicts learning outcomes at course level
and session level and their attainment by the students through Classroom Instruction (Cl), Laboratory
Instruction (LI), Term Work (TW) and Self Learning (SL). Students are expected to demonstrate the
attainment of Theory Session Outcomes (TSOs) and Lab Session Outcomes (LSOs) leading to attainment of
Course Outcomes (COs) upon the completion of the course. While curriculum detailing, NEP 2020 related
reforms like Green skills, Sustainability, Multidisciplinary aspects, Society connect, Indian Knowledge

System (IKS) and others must be integrated appropriately.

J) Theory Session Outcomes (TSOs) and Units: T2400103A
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Major Theory Session Outcomes (TSOs) Units Relevant
COs
Number(s
)
TSO-1a Describe the three subatomic particles Unit-1.0 Atomic Structure and Chemical Bonding Co1
in an atom. and Solutions:
TSO-1b Conclude Rutherford model of atom.
TSO-1c Apply the different atomic theories and 1.1 Atoms and its fundamental particles,
principles for structural illustration. 1.2 Rutherford Model of Atom,
TSO-1d Calculate uncertainty in position and 1.3 Bohr's Theory, Hydrogen spectrum explanation
momentum. based on Bohr's Model of Atom,
TSO-1e Draw the shapes of s, p and d orbitals. 1.4 Wave Mechanical model of atom, de Broglie
TSO-1f Write the electronic configuration of relationship, Heisenberg Uncertainty Principle
different elements. 1.5 Quantum Numbers, Shapes of Atomic Orbitals,
TSO-1g Differentiate between ionic, covalent, 1.6 Pauli's Exclusion Principle, Hund's Rule of
and coordinate compounds based on Maximum Multiplicity, Aufbau Principle,
the type of chemical bonding. Electronic Configuration (till atomic number
TSO-1h Explain the unique behavior of water. 30).
TSO-1i Prepare the solution of given 1.7 Concept of Chemical bonding - Cause of
concentration. chemical bonding, Types of Bonds: lonic Bond
(NaCl, CaCl2, MgO0), Covalent Bond, Polar and
Nonpolar Covalent Bonds (H2. F2. HF, HCI) &
Co-ordinate Bond (CO, NH4+, O3, H2S04),.
1.8 Dipole Moment (NH3, NF3), Hydrogen
bonding.
1.9 Solution- (solute, solvent) and their strength-
Molarity, Normality, Molality.
TSO-2a Classify hard and soft water based on Unit-2.0 Water CO2
their properties.
TSO-2b List the impurities responsible for 2.1 Introduction, Sources of Water. Hardness of
hardness. Water- Temporary & Permanent hardness.
TSO-2c¢ Calculate the hardness of water. 2.2 Degree of Hardness (In terms of CaCO3
TSO-2d Determine the hardness by EDTA equivalent), Unit of Hardness, Quantitative
method. Measurement of Water Hardness by EDTA
TSO-2e Apply different water softening method.
techniques to soften the hard water. 2.3 Municipal supply of Water, Treatment of
TSO-2f Calculate the amount of lime and soda water, Water Softening Technique-Soda Lime
required for removal of hardness. Process, Zeolites method and ion exchange
TSO-2g Differentiate between BOD and COD. method,
TSO-2h Use the Indian standard specification of 2.4 Water Quality Index - Biological Oxygen
drinking water. Demand, Chemical Oxygen Demand,
Determination of Dissolved Oxygen
2.5 Indian standard specification of drinking water.
TSO-3a List ores of metals. Unit-3.0 Engineering materials CO3
TSO-3b Describe ore, gangue, matrix.
TSO-3¢ Select Appropriate metallurgical processes 3.1 Natural Occurrence of Metals- Minerals, ores.
. . 3.2 Metallurgy - General principles of Metallurgy,
for concentration, extraction, and . .
. . Gangue, Flux and Slag, Steps involved in
purification of given ore. metallurgy.
T50-3d Describe alloy with examples. 3.3 Extraction of Aluminium, Iron and Copper from
TSO-3e Write the constituent of given alloy.
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Major Theory Session Outcomes (TSOs) Units Relevant
COs
Number(s
)
TSO-3f Write the composition properties and their important ores along with reactions,
uses of ferrous and non-ferrous alloys. Properties and uses.
TSO-3g Distinguish between homopolymer and 3.4 Alloys — Definition, Purpose of alloying, Ferrous
copolymer. and Non_-I.:errous AIIoY with suitat.JIe examples,
TSO-3h Write the monomers of given polymers. g;gig;‘:::’ Properties, and their
TSO-3i Explain vulcanization process. 3.5 Polymers-Homopolymers and Copolymers,
TSO-3j Explain cement & its manufacture. Natural polymers and synthetic polymers,
T50-3k Differentiate among the different Addition and Condensation polymerization,
engineering materials based on their Thermoplastic and Thermosetting plastic.
chemical composition and composition- 3.6 Monomers, applications, and synthesis of
based applications. Polythene, PVC, Orlon, Terylene, Nylon 66,
Nylon 6, Bakelite.
3.7 Natural Rubber and its vulcanization,
advantages of vulcanized rubber.
3.8 Cement, Average composition of Portland
cement, Raw material for manufacture of
cement, Setting of Cement.
TSO-4a Classify fuels. Unit-4.0 Chemistry of Fuel and Lubricants CO4
TSO-4b Describe HCV and LCV.
TSO-4c¢ Explain knocking, octane number and 4.1 Fuels, Characteristics of an Ideal Fuel.
cetane number. 4.2 Classification of Fuel- Solid, liquid and gas fuel,
TSO-4d Use different gaseous fuels based on their Calorific Values (HCV and LCV),
composition, calorific value, and other 4.3 Petroleum and its fractional distillation.
properties. 4.4 Cracking, knocking, Fuel Rating (Octane
TSO-4e Explain uses of NPK fertilizers. Number, Cetane Number).
TSO-4f Select relevant lubricant based on their 4.5 Composition, uses, advantages and
composition, calorific value, and other disadvantages of LPG, CNG and Biogas.
properties. 4.6 Manures, NPK fertilizers (preparation and
TSO-4g Determine viscosity, flash, and fire point uses).
of given lubricant for its specific use. 4.7 Fire Extinguishers and their types.
TSO-4h Explain Flash, Fire, Cloud & Pour point. 4.8 Lubricants- Classification of Lubricants with
examples, Functions and Properties of Good
Lubricant.
4.9 Viscosity &Viscosity Index. Flash point. Fire
point, Cloud & Pour point
TSO-5a. Describe Electrolyte and Nonelectrolyte. Unit-5.0 Electrochemistry COS5s

T50-5b.

TSO-5c¢.
TSO-5d.

T50-5e.

TSO-5f.
T50-5¢.
TSO-5h.
TS0-5i,

Describe Metallic and electrolytic
conduction.

Explain the faraday law of electrolysis.
Calculate the mass of metal deposited
after passing a certain amount of current.
Calculate the emf at different
temperature, pressure, and molar
concentration.

Predict the feasibility of a cell.

Explain the working of a cell.

Describe corrosion.

Explain the different methods to prevent
corrosion.

5.1. Introduction, Electrolyte and Nonelectrolyte,
Electrolytic and Metallic Conduction, Factors
affecting Electrolytic Conductance.

5.2. Molar Conductivity and Equivalent

Conductivity. Variation of Molar Conductivity,

Kohlrausch's law.

5.3. Faraday's Laws of Electrolysis.

5.4. Galvanic Cell, Electrode Potential,
Measurement of Electrode Potential SHE
(Standard Hydrogen electrode), EMF,
Electrochemical Series, Nernst Equation for
Electrode Potential.

5.5. Batteries, Primary Cells-Dry cell, Secondary cell

-Lead storage battery, Fuel cells.
5.6. Corrosion, their types (Dry & Wet corrosion)
and prevention.
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APPLIED CHEMISTRY-A

| Based on New Syllabus
Session :- 2024-27

1st Semester

Unit-1.0 Atomic Structure and Chemical Bonding
and Solutions:

Atomic, Structure
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Based on New Syllabus
Session :- 2024-27

1st Semester

Unit-1.0 Atomic Structure
Lecture -2
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Unit-1.0 Atomic Structure and Chemical Bonding
and Solutions:
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w: %0/ - m\ All water on earth
T 3@W

/chrow wwater 30.19%

L1 INTPUDUCH{JN =4 4/ -
9 0
o Water is the most abundggt and essential natural resource. 3
M o'/
T covers n@ly' 107 of the earth surface -:r;ﬂ’ pgfo
3" About 972 in the ocean and island which are'fiot stitable for human consumption because o ke
its high salt content.
o L is locked in the d n the glacier and polarice"Caps and only} Lisas available in fresh water m!
at‘:\ rivers, lakes, st sreams reservoir§'and grounds Water suitable for human suitzble for human consumption.
_J

b

-

" Wateris composed of the chemnical element hydrogen and orygen and existing in liquid, bas
“

.
and 8_0@5:2_) &3; v\%:\
y an

human beings, plants, animals and al other forms o e need water n one or more wa
_ e

2T
(can'T survive without T ) IR 2 ff P

g/ Water (chemical formula H20) is an inorganic, ransparen,odourless and nearly colourless

Qoouriess,
chermcal substance, which is constituent of tarth's hydrosphere and the ﬂmd_so_Faer_n_

: 60- 307 Hy=
organism. Q . é_é_;

O") 187' 28Y,
Human body contains about 607 Water. Lp ‘
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|tsPHva|ue|37(w)M( (M @ m
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The chief Source of water are :- -
_&~ Surface water =) RivL 5 Qodca | poan, 022

(O ol Tl ot
r Qe ndpumb

’%ur?’am water gmurf‘pgv- &aﬂ“/wu)L/
A

This includes lakes, ponds, resevors, streams seas and oceans.| w

\( "

d water:-

2» ?‘»ﬂ‘?’q"‘%u’

Ihwjﬁr_mm&accumuh ted under the ground throughithe Seepage. It obtained from lv_e_ll—s tuﬂ
wells Springs, etc A & VT

Underground water is relatively free from suspended impurities because it is filtered as the water seepage

through different layers U soils-[he filtration also remove the biological impurities. RBo»
o

" F r o
3. Rain water-. & === G "2"""@’& — hwrT

It is the purest form of wate rhgwevr rainwater during its downward path to the earth dissolves a
conmderaéle amount of industrial qasess{li WeT[TzS‘_&Z NOZ etc) and suspended solid particles in the

atmosphere. LL;.

\I .

F- Use of waters= The different uses of water for industrial and domeshc purposes are:-

R —
N%' 1 Pharmaceu cal industry.These [odusizies needs ultra pure water with should be colourles, tasteless

F-
odour ess and Iree romffpathogenic organism. ST
—

:{< Iemle industry:-It needs frequent dyeing o c[gtbs S0 the water used by this industry should be soft and
free from a| type of organic matfer

¢ > _Bolers -1 require water of zero o hardness otherwise efficient heat transfer is prevented by a scale h i
formation. = =

- laundnes It require soft water, free from iron and colour. Because hardness consumption of 0gps.

oy Drmkmqf
" (leaning - S




STLLABUS

Unit-2.0 Water [ coz
Lt

2.1 Introduction, Sources of Water. Hardness of

’ Water- Temporary & Permanent hardness.

2.2 Degree of Hardness (In terms of CaCO3
?"T""—W Hardness,’Quantitative
Measurement of Water Hardness by EDTA
method.

2.3 Municipal supply of Water, Treatment of
water, Water Softening Technigue-Soda Lime
Process, Zeolites method and ion exchange
method,

2.4 'Water Quality Index - Biological Oxygen
Demand, Chemical Oxygen Demand,

‘ Determination of Dissolved Oxygen

L 2.5 Indian standard specification of drinking water.

—\[ £

HAEDNESS OF WATER

Hardness in water is that characteristics.” which prevents of soap".

It is commonly defined as its shop consuming capacity

Generally soaps consist of sodium salt of higher fatty acids { soap = C1/H35C00Na ) (Sodium stearate)
Consumption of soap by water is mainly due to the presence'of dissolve calcium and magnesium ions
It is the concentration of multivalent cations in water

There are many multivalent Metallic ions in the Wwater

A typical reaction.can be represen@inq i
r
20y7H35COONa+ MgCly »(Cy7H35C00)s Mg +2NaCl
: - o —— o gﬂ
[ Soap S (Hardness White ppt.
of water) -
BRI

2C7H35COONa+ a( ly ——(Cj7H35C00)yCa ~+2NaCl
Soap ( Hardness White ppt. sal €

of water) i




TYPES OF HARDNESS

~——————

The hardness of water may be of two types:-

* Temporary hardness (@icarbonate hardness) vatmv\oiﬂ HN“CQ”“”B /ﬂuﬁ“'ﬁbﬂ M
,?ermanen hardness (Non carbonate fardness ) e _New- MM {:m,éwy) :

Boding s x ML«Q}\/

\ S"Jv:«a—n\/j Ro/vuo\q CMJQ,_G,; I [ reolifa bl ’l

TEMPORARY HARDNESS

This types of hardness is due to the presence of bicarbonate ions of calcium and magnesium
—— e o

It can be removed by —

Q/T Boiling -

——

when water is boiled, bicarbonates are decomposed to carbonal

es ang caroon dioxide which are deposited as a crust at the bott om of
—_——
vessel

Ca(HO03)2 -> CaL03 + 02 + a0
MgHC032 ~>MgC03 + (07 + 20

Ca (HCO4) &, cacos ||+ Co] + KO
-_— =) (P'H.)

—

(ﬁ)z.ﬁ—; tgf\‘i\u +¢o, T+ H, 0

/ *‘\“&—%—'K -
/"7 Clark 's process:-| Clark's process is used to remove Temporary Hardness | (pp (3#2)

Calcium hchromde is Clark's reagent. It removes the hardness of water by converting bicarbonates into carbonate

. Qg o 0 “,0
Reaction: __ﬂ_('.l‘l(E])L.F S,._LDHJJ_ > 9Ca (03 +2H,
L CalOM2 ( slaked lime ) + CaffiC0s)2-,2(al03 + 2H2o
E
N

- 2. PERMANENT HARDNESS

«This type of hardness is due to the presence of dissolved chloride and sulphates of calcium and
magnesium,

it cannot be removed by boiling but it can be removed by - CMSOq /C«de.,

1. lime soda, 2. Zeolite @@ 3, ion exchange and 4. Permutit_methods

Eg (all2, MqClz, (aS04 MqSO4 Xt ¢ [ gt
Ca (HCoy) L/nd O/
ﬁ \ (HCO

C{
—
mg)-., w |




;,  (OMPARISON BETWEEN TEMPORARY HARDNESS AND
| PERMANENT HARDNESS:-

1 Carbonate or alkaline hardness [Non-Carbonate hardness or Non-akaline hardness

2 Itis due to the presence of bicarbonate of ca/mgor  Z.It is due to presence of dissolved chlorides, sulphates of
(arbonate of Mg @l Mg

3. It can be removed by boling 3.It can not removed by boiling

4 Hardness removal is cheap 4 Hardness removal is expensive

The concentration of hardness as well as none hardnss eanstituting ions are usually expressed in
terms of equivalent amount of calium carbonate (€aC03)

The reason for choosing calcium carbonate (Cal0aJas the standard for reporting hardness of water

i the ease in calculation as its molecular weight 1 exactly 100 and it is the most insoluble salt that
can be precipitated in water treatment;

ONTES 5 RARDNESS-

D Hardness of water is expressm‘ in one of the following units:-

|1 Parts per million (ppm):-It is the parts of calcium carbonate(CaC03) equivalent hardness per 10°6 parts
water

|

2. Milligrams per litre(mg/L):-It is defined as the number of milligram of (a(03 Dresen 1 litre of water
3. (larke's degree: It is part of (CaC03) equivalent hardness per 70000 parts of water ‘lArk =1 grain of
(CaC03). Equivalent hardness per gallon of water

4 Degree French (Fr)-k is the part of (CaC03). Equivalent hardness per 105 parts of water
] p

L
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SYLLABUS T

Unit-2.0 Water R I coz

= 2o | Introduction, Sources of Water. Hardness of
’ Water- Temporary & Permanent hardness.

2.2 Degree of Hardness (In terms of CaCO3
equivalent), Unit of Hardness, Quantitative
Measurement of Water Hardness by EDTA
method

2.3 Municipal supply of Water, Treatment of
water, Water Softening Technique-Soda Lime
Process, Zeolites method and ion exchange
method,

2.4 Water Quality Index - Biological Oxygen
Demand, Chemical Oxygen Demand,
Determination of Dissolved Oxygen

25 Indian standard specification of drinking water. J

BN

| HARDNESS OF WATER

Hardness in water is that characteristics.” which prevents the

athering of soap”

e -—.__—v——
/ Its commonly defined as its shop consuming raparlty
¥ PATUAC AN \ [ | i
. Generally soaps consist of sodium salt fhg‘ler ty acids {.soap= . C1/HISC00Na ) (Sodium stearate)
. Consumption of soap by water is mainly due to t he presence of
- It is the concentratio

f multivalent cations in water c kj .
"\"‘e«:c”e: 17435
- There are many multivalent Metallic fons in the water

TYPESAF HARDNESS

The hardness of water may be of two types:-
et e e ——
1. Ternporary hardness (Bicarbonate hardness)

1 Permanent hardness (Non carbonate hardness )
—_— AT N




TEMPUPAEY HARDNESS

This types types of hardness is due to the presence of bit carbanate ions of caltium and magnesium

It can be removed by ra )
1 Baling —> CQ(HCO3>
S (Mco

water s boile ﬂ ‘irdiblr fes are decomposed to artrraﬂ ar}ra»g'n  dioxide which are deposited as a crust at the bott om o
ik CLis Sy il

i l'\rl{f[:.%\ - C&\'{C’SL-*-COA'T-f H, &
L L s _\;_‘7 . i ’"\v-’ll_u_‘

Mq(hC03)2 -/lvh_;‘i..l.uf + [07 + H20 talinalia l\l Fnnslusblo

(PP&)

7 [lar |‘ . p od 1 Hardnes
£ Llark - Idrmpn'u‘k 15 used o remave Lrl" porary naraness.

Celcium hydroxide is (lark's reagent. It removes the hardness of water by converting bicarbonates into carbonate

Reaction

CalOH)2 ( slsked lime ) + CaltCOs}2—> 202003 + ZHZ0 J
N,

| DERMANENT RARDNESS

' This type of hardness is due to the presence of dissolved chloride and sulphates of calcium and
magnesium

it cannot be removed by boiling but it can be removed by~

1. lime soda, 2. eolite and 3. ion exchange and 4. “Pesmutit methods

Eq. Cal

Mgz, G504 MgS04

[ Z(OMPARISON BETWEEN TEMPORARY HARDNESS AND
PERMANENT HARDNESS-

ok i olao Kamotom oy . Qb ie alro kown o
| Larbonate or alkaline hardness 1 Non-Carbonate hardness or Non-alkaline hardness
_—_— — "'—"—-——--._.—-——
0,

. | | ey e e d gd,/

* 1 is due to the presence of bicarbonate of ca/mg or - _2 It is due to presence of dissolved chlorides, suphates o

A ltan be removed by boiling 3.t can ot removed by boiling. ¥ FO/“W
4. Fardness removal is crieap 4 Hardness removal is expensive
e r—— W
L .

b




Unit-2.0 Water

Introduction, Sources of Water. Hardness of
Water- Temporary & Permanent hardness.
-7 Degree of Hardness (In terms of CaCO3
: equivalent), Unlt of Hardness Quant:(ahve

Munuopal ply oT‘W er, Treatment of
water, Water Softening Technigque-Soda Lime

Process, Zeolites method and ion exchange
method,
Water Quality Index - Biological Oxygen
Demand, Chemical Oxygen Demand,
Determination of Dissolved Oxygen

__Indian standard specification of drinking water.

COMPARISON BETWEEN TEMPORARY HARDNESS
AND PERMANENT HARDNESS :-

" ‘Temporary hardness Permunent hardness
s o ——

1. Carbonate or alkaline 1 .Non-Carbonate hardness
hardness or Non-olkolin»e hardness

2. If is due to the presence 2.ltis due to presence of

of bicarbonate of co/mg dissolved chlorides,
sulphates of ca/ Mg. .

3. 11 can be removed by 3. It can not removed by
boiling. boiling.
4. Hardness removal is 4. Hardness removal is

/DEGREE OF HARDNESS s i
cacoyc ﬂ

* THE CONCENTRATION OF HARDNESS AS WELL AS NONE HARDNESS @Tj
CONSTITUTING IONS ARE USUALLY EXPRESSED IN TERMS OF EQUIVALENT ' 0
AMOUNT OF CALCIUM CARBONATE (C4CO3).

_# THE REASON FOR CHOOSING CALCIUM CARBONATE (CACO3)AS THE
STANDARD FOR REPORTING HARDNESS OF WATER IS THE EASE IN

CALCULATlON AS iTS MOLEC ULAR WEIGHT IS EXACTLY ]OO AND ITIS




UNITS OF HARDNESS:- g™t = e | fo Jroin

0=we HAR‘DN'-SS Or WATE’? IS EXPRESSED !N ONE OF THE FOLLOWING UNITS:-

. DAPTS PER MILL I{N {PPM):-IT IS THE PARTS OF CALCIUM -
PARBONATHCACOSJ EQUIVALENT HARDNESS PER 10A6 PARTS WATER.

G ; 4’5 MILLIGRAMS PER Ll’R‘Wg/L] -IT IS DEFINED AS THE NUMBER OF

= TS LIGRAM OF C C/\CO3 PRESENT IN- 1 LITRE OF WATER.

3. CL’\«KE § DEGREE: IT 1S PART OF (CACO3) EQUIVALENT HARDNESS PER
70000 PARTS OF w,aTFR 1°CLARK =1 GRAIN OF (CACO3). EQUIVALENT
HARDNESS PER GALLON OF WATER.

lir—33 o 4, DEGREE FRENCH (FR):-IT IS THE PART OF [CACOB} EQUIVALENT
HA PUV\FSS PER TOA5 PARTS OF WATFR’ Sl

g d{((a;Og)
o b of focd

EDTA METHOD :-
CPTA o GET

* A METHOD WHICH IS USED TO DETERMINE THE TOTAL HARDNESS OF WATER.
* EDTA STANDS FOR ETHYLENE DIAMINE TETRA-ACETIC ACID.

* ITIS A STRONG COMPLEXING AGENT WHOSE STRUCTURE IS GIVEN BELOW:

HOOC—CH,
HOOC—CH,

CH,—COOH

>N—CH=CH—N< CH—COOH




CHEMICAL USED IN EDTA PROCESS :-

1. SAMPLE OF HARD WATER

2. SAMPLE OF STANDARD WATER

3. EDTA

4. EBT ( ERIOCHROME BLACK T)AS AN INDICATOR

5. BUFFER SOLUTION CONTAINING NH4CL-NH4OH oH PH 10

EDTA DISSOLVE IN WATER WITH GREAT DIFFICULTY AND IN A VERY.SMALL
QUANTITY, HENCE FOR COMMON EXPERIMENT PURPOSE, IN PLACE OF
EDTA , IT'S DISODIUM DERIVATIVE IS USED.

WORKING PROCESS

* VARIOUS STEPS INVOLVED IN THIS METHODS ARE:=

I

PREPARING OF STANDARD WATER SOLUTIONS:-ONE GM OF PURE
CACO3 IS DISSOLVED IN MINIMUM QUANTITY ©F HCL AND THE
SOLUTION IS EVAPORATED TO DRYNESS OVER A HOT WATER BATH. THE
RESIDUE DISSOLVED IN DISTILLED WATER AND THE SOLUTION IS MADE UP
TO ONE LITRE.

PREPARING OF STANDARD BUFFER-SOLUTIONS:-ADD 6.75 GM OF
NH4CL 10 570 ML OF CONCENTRATED AMMONIA , MIX THE SOLUTION
WELL AND THEN DILUTE TO 1 LITRE BY ADDING DISTILLED WATER.

¥ Q. MKEFARKINIL OF INDICATUR. " DRJIULVE U.OGM U CDI1 1IN TUUML Ur ALLURGKRAN

» 4 PREPARING OF STANDARDISATION OF EDTA SOLUTIONS:-DISSOLVE ABOUT 4 GRAN
OF PURE EDTA CRYSTALS AND 0.1 GRAM OF MGCL2 IN ONE LITRE OF DISTILLED
WATER RINESS AND FEEL THE BURETTE WITH EDTA SOLUTION. PIPETTE OUT 50 ML OF
STANDARD HARD WATER IN A CANONICAL FLASK. ADD 10- 12 ML OF BUFFER
SQLUTION AND 4-5 DROP OF THE INDICATOR WITH EDT SOLUTION TILL BINE RED
COLOUR CHANGES TO BLUE .

TITRATION OF PERMANENT HARDNESS:-TAKE 250 ML OF THE WATER SAMPLE IN A
BEAKER. BOIL IT ,TILL THE VOLUME IS REDUCED TO ABOUT 50 ML [TO CONVERT ALL
BICARBONATE TO CARBONATES]FILTER, WASH THE PRECIPITATED WITH DISTILLED WATE
COLLECTING FILTRATE AND WASHING IN 250 ML MEASURING FLASK. FINALLY MAKE U
THE VOLUME TO 250ML WITH DISTILLED WATER. TITRATE 50ML OF THIS SOLUTION
AGAINST EDTA SOLUTION USING EBT AS INDICATOR LET V3 ML OF EDTA IS USED .




* DEGREE OF HARDNESS

» THE CONCENTRATION OF HARDNESS AS WELL AS NONE HARDNESS
CONSTITUTING IONS ARE USUALLY EXPRESSED IN TERMS OF EQUIVALENT
AMOUNT OF CALCIUM CARBONATE (CACO3).

* THE REASON FOR CHOOSING CALCIUM CARBONATE (CACQO3)AS THE
STANDARD FOR REPORTING HARDNESS OF WATER IS THE EASE IN
CALCULATION AS ITS MOLECULAR WEIGHT IS EXACTLY 100 AND IT IS
THE MOST INSOLUBLE SALT THAT CAN BE PRECIPITATED IN WATER
TREATMENT.

UNITS OF HARDNESS:-

HARDNESS OF WATER IS EXPRESSED IN ONE OF THE FOLLOWING UNITS:-

1. PARTS PER MILLION (PPM):-IT IS THE PARTS OF CALCIUM
CARBONATE(CACO3) EQUIVALENT HARDNESS PER 10A6 PARTS WATER.

2. MILLIGRAMS PER LITRE(MG/L):~IT IS DEFINED AS THE NUMBER OF
MILLIGRAM OF CACO3 PRESENT IN 1 HITRE'OF WATER.

3. CLARKE'S DEGREE: IT IS PART OF [CACO3) EQUIVALENT HARDNESS PER
70000 PARTS OF WATER. 1°CLARK-=1 GRAIN OF (CACQO3). EQUIVALENT
HARDNESS PER GALLON OF WATER:

: (FR):4IT IS THE PART OF (CACO3). EQUIVALENT
HAR’DNESS PER O/\5 PARTS'©OF WATER.

E:CDTA M 6-¢A/M

Wy }_ Q,»—’ Lot ,‘_) J I T t /i-np
\# NH Ry "2?.;‘_’ r cH C On} H 3
: CNY ST

* A METHOD WHICH IS USED TO DETERMINE THE TOTAL HARDNESS OF WATER.

EDTA METHOD :- A ‘
Acehica ]

* EDTA STANDS FOR ETHYLENE DIAMINE TETRA-ACETIC ACID.
* ITIS A STRONG COMPLEXING AGENT WHOSE STRUCTURE IS GIVEN BELOW:

CH,—COOH
CH,—COOH

HOOC—CH,

HOOC—CH, *>SN—CH= =cH—N<




CHEMICAL USED IN EDTA PROCESS :-

* 1| SAMPLE OF HARD WATER

2 'SAMPLE OF STANDARD WATEF/

3.EDTA__~

o /. EBT [-ERIOCHROME BLACK T)AS AN INDICATOR
5. BUFFER SOLUTION COW NH4CL-NH40OH

* EDTA DISSOLVE IN WATER WITH GREAT DIFFICULTY AND IN A VERY SMALL
QUANTITY, HENCE FOR COMMON EXPERIMENT PURPOSE, IN PLACE OF
EDTA , IT'S DISODIUM DERIVATIVE IS USED.




WORKING PROCESS

* VARIOUS STEPS INVOLVED IN THIS METHODS ARE:-
1. PREPARING OF STANDARD WATER SOLUTIONS:-QNE GM OF PURE

CACUS TS DISSOLVED N MINIMUM QUANTITY OF HCL AND THE
SOLUTION IS EVAPORATED TO DRYNESS OVER A HOT WATER BATH. THE
RESIDUE DISSOLVED IN DISTILLED WATER AND THE SOLUTION IS MADE UP
TO ONE LITRE.

. PREPARING OF STANDARD BUFFER SOLUTIONS:-ADD 6.75 GM OF
NH4CL 10 570 ML OF CONCENTRATED AMMONIA , MIX THE SOLUTION
WELL AND THEN DILUTE TO 1 LITRE BY ADDING DISTILLED WATER.

T Q. TREFARKING U INDICATOIN T DIRULYE U OGIVEUT EDT INSIOUML O ALLUMIOGKAN

* 4 PREPARING OF STANDARDISATION OF EDTA SOLUTIONS:=DISSOLVE ABOUT 4 GRAM
OF PURE EDTA CRYSTALS AND 0.1 GRAM OF MGCL2 IN ONE LITRE OF DISTILLED
WATER RINESS AND FEEL THE BURETTE WITH EDTA SOLUTION. PIPETTE OuT 50 ML OF
STANDARD HARD WATER IN A CANONICAL FLASK. ADD 10~ 12 ML OF BUFFER
SOLUTION AND 4-5 DROP OF THE INDICATOR WITH EDT SOLUTION TILL BINE RED
COLOUR CHANGES TO BLUE .

TITRATION OF PERMANENT HARDNESS:-TAKE 250 ML OF THE WATER SAMPLE IN A
BEAKER. BOIL IT ,TILL THE VOLUME IS REDUCED TO ABOUT 50 ML [TO CONVERT ALL
BICARBONATE TO CARBONATES]FILTER, WASH THE PRECIPITATED WITH DISTILLED WATE
COLLECTING FILTRATE AND WASHING IN 250 ML MEASURING FLASK. FINALLY MAKE U
THE VOLUME TO 250ML WITH DISTILLED WATER. TITRATE SOML OF THIS SOLUTION
AGAINST EDTA SOLUTION USING EBT AS INDICATOR LET V3 ML OF EDTA IS USED .

METHODS USED IN PERMANENT HARDNESS:-

1. LIME SODA PROCESS. :-
LIME SODA PROCESS IS A METHOD OF SOFTENING HARD WATER.

THIS PROCESS IS NOW OBSOLETE BUT WAS VERY USEFUL FOR THE
TREATMENT OF LARGE VOLUMES OF HARD WATER.

IN THIS PROCESS CALCIUM AND MAGNESIUM IONS ARE
PRECIPITATED BY THE ADDITION OF LIME (CA(OH)2) AND SODA
ASH (NA2CO23).




oo niot

MgSO,+Ca(OH), — Mg(OH);| +CaSO; | S compurn 2=

CaSO; +N2,CO; —*  CaCO0; | +NaySO, .

- Inner chamber

Ca(‘l: +1 ﬂ:-CO:. — (aCO: l+ 2Ns l

MgCl+ Ca(OH), __, Mg(OH), | +CaCl,

Unit-2.0 Water

g/ntroduction, Sources of Water. Haftdneéss of
Water- Temporary & Permanent hardness.
Degree of Hardness (In terms of CaCO3

equivalent), Unit of Hardness, uant-tatwe
Measurement of Water Hardness by EDTA
I_"'\—\-—_______———_

method.

Municipal supply of Water, Treatment of
water, Water Softening Technigue-Soda Lime
Process, Zeolites method and ion exchange
method,

Water Quality Index - Biological Oxygen
Demand, Chemical Oxygen Demand,
Determination of Dissolved Oxygen

Indian standard specification of drinking water.
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EDTA METHOD :-

/A METHOD WHICH [S USED TO DETERMINE THE TOTAL HARDNESS OF WATER.
_— —_—_———— e ———

_4 EDTA STANDS FOR ETHYLENE DIAMINE JETRA-ACETIC ACID;™ "

* |TIS A STRONG COMPLEXING AGENT WHOSE STRUCTURE IS GIVEN BELOW:

s

EDTA
e

HOOC—CH, <CH —COOH
HOOC—CH, >N —RHgthy N CH,—COOH

CHEMICAL USED IN EDTA PROCESS :-

2. SAMPLE OF STANDARD WATER
3 EDTA

%’ EBT ( ERIOCHROME BLACK T)As AN INDICATOR CMMM gu[M
\>-97 BUFFER SOLUTION CONTAINING NH4CL- NH4OH @
I

NHock , NH On  EPTAERT o tant

» EDTA DISSOLVE IN WATER WITH GREAT DIFFICULTY AND IN A VERY SMALL
QUANTITY, HENCE FOR COMMON EXPERIMENT PURPOSE, IN PLACE OF
————— _\

EDTA , IT'S DISODIUM DERIVATIVEIS USED.
S—" L — T ————ee e

A Ch 09 |r
/"" - CH,_—(HL__/\;/ ’
CUycODH \Nq

.

* VARIQUS STEPS INVOLVED IN THIS METHODS ARE:- oo

WORKING'PROCESS 14 ¢ ne Lfﬁ
\?"-'»\ :-:_“:"'--'"’—:W;*M-

— —

J PREPARING OF STANDARD WATER SOLUTIONS:-ONE OF PURE

¢atty CACO3J Is DISSOLVED IN MINIMUM QUANTITY OF HCTAND THE
SOLUTION IS EVAPORATED TO DRYNESS OVER A HOT WATER BATH. THE
RESIDUE DISSOLVED IN DISTILLED WATER AND THE SOLUTION IS MADE UP

_TO ONE LIRE. 1 4J-

PREPARING OF STANDARD BUFFER SOLUTIONS:-ADD 6.75 GM OF
NH4CL TO 570 ML OF CONCENTRATED AMMONIA® MIX THE SOLUTION
WELL AND THEN DILUTE TO 1 LITRE BY ADDING DISTILLED WATER.




* 3. PREPARING OF INDICATOR:- DISSOLVE 0.5GM OF EBTIN 100ML OF ALCOHQM

» 4 PREPARING OF STANDARDISATION OF E IONS:-DISSOLVE ABOUT 4 GRAM OF
PURE EDTA CRYSTALS AND 0.1 GRAM OF MGCL2 IN ONE LITRE OF DISTILLED WATER RINESS
AND FEEL THE BURETTE WITH EDTA SOLUTION. PIPETTE ©UT 50 ML OF STANDARD HARD

WATER IN A CANONICAL FLASK. ADD 10- 12 ML OF BUFFER SOLUTION AND 4-5 DROP OF
THE INDICATOR WITH EDT SOLUTION TILL BINE RED COLOUR CHANGES TO BLUE .

4pm EDTA ¢+ 0.1 Myd, = 1A Biallithagt

ITRATION OF PERMANENT HARDNESS:=TAKE 250 ML OF THE WATER SAMPLE IN A BEAKER.
1012 gon BOIL IT ,TILL THE VOLUME IS REDUCED TO ABOUT 50 ML [TO CONVERT ALL BICARBONATE TO
CARBONATES]FILTER, WASH THE PRECIPITATED WITH DISTILLED WATER, COLLECTING FILTRATE
5 &b AND WASHING IN 250 ML MEASURING FLASK. FINALLY MAKE UP THE VOLUME TO 250ML
(BDwiTH DISTILLED WATER. TITRATE 50ML OF THIS SOLUTION AGAINST EDTA SOLUTION USING

EBT AS INDICATOR LETV/3 ML OF EDTA IS USED .

Calculation

STEP-]

Standardisation of EDTA solution :- since | ml of standard hard water
contains 1 mg of hardness causing substance in terms of CaCO3. 50
ml of standard hard water contains 50 mg of CaCO, $o0,50 ml of
standard hard water V, ml of EDTA solutfion V, miof EDTA solution=50
mg of CaCO, 1ml of EDTA solution=50/V, mg of CaCQOs.

Step-2

Determination of total hardness of water :- Since 1ml of EDTA
solution=50/V, mg of CaCO; V2ml of EDTA solution=50° V2/Vmg of
CaCO Thus 50 ml Of water sample contains 50 V2/Vymg of CaCO
1000 ml of water contains=50" V 2*1000/V,*50mg of CaCO Total
Hardness =V2/V, 1000 ppm




» STEP-3

» DETERMINATION OF PARMANENT HARDNESS OF WATER:- NOW APPLYING THE
ABOVE STEPS AND REPLACING V2 BY V3 WE GET PERMANENT HARDNESS =V2/V,
*1000 PPM

» STEP :- 4
» DETERMINATION OF TEMPORARY HARDNESS:-

* WE KNOW, TEMPORARY HARDNESS TOTAL HARDNESS-PERMANENT HARDNESS
TEMPORARY HARDNESS (V2/V1)* 1000-(V3/v1)*1000 , PPM.

METHODS USED IN PERMANENT HARDNESS:-

1. LIME SODA PROCESS. :-
* LIME SODA PROCESS IS A METHOD OF SOFTENING HARD WATER.

* THIS PROCESS IS NOW OBSOLETE BUT WAS VERY USEFUL FOR THE
TREATMENT OF LARGE VOLUMES OF HARD WATER.

* IN THIS PROCESS CALCIUM AND MAGNESIUM IONS ARE
PRECIPITATED BY THE ADDITION OF LIME (CA(OH)2) AND SODA
ASH (NA2CO23).

SYLLABUS

Unit-2.0 Water

Introduction, Sources of Water. Hardness of
Water- Temporary & Permanent hardness.
Degree of Hardness"(In terms of CacO3
equivalent), Unit of Hardness, Quantitative

Unit of Hardness, Quantitative
Measurement of Water Hardness by EDTA

method,

Municipal supply of Water, Treatment of
water, Water Softening Technique-Soda Lime

Process, Zeolites method and ion exchange
method,

Water Quality Index - Biological Oxygen
Demand, Chemical Oxygen Demand,
Determination of Dissolved Oxygen

Indian standard specification of drinking water




M 2.3 MUNICIPAL SUPPLY OF WATER

- JHE COMMON REQUIREMENTS FOR POTABLE WATER ARE —
,____,.-—-_—-——-—-———-—&—-;-—'—'_—_". AL o

»~IT SHOULD BE CLEAR, COLOURLESS, FREE FROM SOLIDS. AT T

* IT SHOULD HAVE GOOD TASTE AND SHOULD BE ODOURLESS.

* IT SHOULD BE SOFT - SrUET= (st 6»;:& ):
———————————-

* IT SHOULD BE ABUNDANT AND CHEAP.

TR ST
.»t_ 2~ORGANISM AND DISEASE PRODUCING BACTERIA SHOULD NOT BE PRESENT

- SHOULD NOT HAVE OBJECTIONABLE DISSOLVED GASES BUT SUFFICIENT DISSOLVED

OXYGEN SHOULD BE PRESENT
= IT SHOULD BE FREE FROM HARMFUL METALLIC @M
+ RADIOACTIVE SUBSTANCE SHOULD NOT BE PRESENT T#uns. -
* IT SHOULD BE FREE FROM FLUORIDES, CHLORIDES AND PHENOLIC COMPOUNDS
* CORROSIVE METALS SHOULD NOT EXIST

WHY WE NEED MUNICIPAL SUPPLY

prdy

;/MAGE — LESS POPULATION ”- LESS REQUIREMENT- TUBE WELLS
i'j//rowr\x — MORE POPULATION DENSITY- HIGH WATER REQUIREMENT-
Ul IR s

—
MUNICIPAL SUPPLY IS NEEDED.

o - 2

A% #MUNICIPAL WATER SUPPLY SYSTEM:-

e

ﬂ/\UNICIPAL WATER SUPPLY SYSTEM IS ALSO KNOWN AS PUBLIC WATER
SUPPLY SYSTEM -

\//]T INCLUDES WATER TREATMENT FACILITIES, WATER STORAGE FACILITY
e e
AND A PIPE NETWORK FOR DISTRIBUTING THE TREATED WATER TO




Treatment
Plant

P
Note: Pumps and valves are located at a variety of locations throughout /

the distribution s'i stem |

Water Treatment

« 1. SELECTION OF SOURCE
_+ 27SCREENING
|
= 37A| SEDIMENTATION
+ 3.B/SEDIMENTATION WITH FLOCCULATION

4, FILTRATION. _
? « 5,SUPPLY ?

foiockion




1. SOURCE

* SOURCE REFERS TO|SOURCE OF WATER|SUCH AS RIVERS,

STREAM, LAKES, RESERVOIRS, Sﬂl_?_ltl_(?_AND GROUND WATER THAT
PROVIDE WATER TO SUPPLY.

4 WW&MLQJM 5'04-0‘413&@%

SYLLABUS

Unit-2.0 Water

Zylntroduction, Sources of Water. Hardness of
Water- Temporary & Permanent hardness.

2.\2/Oegree of Hardness (In termsof CaCoO3
equivalent), Unit of Hardness,; Quantitative
Measurement of Water Hardness by EDTA
method.

2.3 Municipal supply of Water, Treatment of
water, Water Softening Technique-Soda Lime
Process, Zeolites method and ion exchange
method,

2.4 Water Qualityindex - Biological Oxygen

Determination of Dissolved Oxygen
Indian standard specificati of drinking water

Demand, Chemical Oxygen Demand, =



Ireatment

Note: Pumps and valves aré located at a variety of locations throughout J
the distribution syste

STEPS INVOLVED IN MUNICIPAL WATER SUPPLY

* 1. SELECTION OF SOURCE

—
B ——m—

* 2. SCREENING
& @ ®

* 3.A. SEDIMENTAT

* 3.B. SEDIMENTATION WITH FLOCCULATION
* 4. FILTRATION

= 5. SUPPLY




1. SOURCE

« SOURCE REFERS TO SOURCE OF WATER SUCH AS RIVERS,
m— e ———— et m——
STREAM, LAKES, RESERVOIRS, SPRING AND GROUND WATER THAT
PROVIDE WATER TO SUPPLY.

%}-)SO -Fo a&a.h_/‘)

2. SCREENING

* |IT IS THE PHYSICAL TREATMENT PROCESS.

* IT IS THE PROCESS OF REMOVING FLOATING MATERIALS FROM
—— M
WATER.

e
* |IT IS THE FIRST AND ESSENTIAL STEP OF TREATMENT OF WATER.

—————————————

3. SEDIMENTATION
* IT IS THE PROCESS OF REMOVING FINE SUSPENDED COLLOIDAL
e e
IMPURITIES BY ALLOWING WATER STAND IN BIG DEEP TANK MOST

OF THE SUSPENDED PARTICLES SETTLE DOWN AT THE BOTTOM DUE
TO FORCE,GRAVITY. =

OF
» *THE PERIOD OF SEDIMENTATION IS UP TO 3 TO 5 HOURS.




SEDIMENTATION WITH COAGULATION

N

c-ll-===='
* IT IS THE PROCESS OF REMOVAL SUSPENDED IMPURITIES IN WATER

BY THE USE OF CHEMICAL AGENTS IS KNOWN AS COAGULANEIN:

» COAGULANTS-ALUMINIUM SULPHATE [AL2(SO4)3], FERROUS
SULPHATE(FESO4), FERRIC SULPHATE [FE2(SO4)3] AND FERRIC
CHLORIDES (FECL3) ETC ARE USED.

* COAGULANTS ARE +VE CHARGED PARTICLES.

1,“%-(;.44 L A=A =V
—

How is thisdone?

coagulant b’
added % coagulant forms
precipitate,

trapping impurities
1

e

‘

@

3 4. FILTRATION

Hﬁ WHEN FORMATION OF SLUDGE ETC AFTER COAGULATION HAS
%2 2:) SETTLE DOWN FILTRATION IS CARRIED OUT.

* T IS THE PROCESS OF SEPARATING SUSPENDED SLUDGE/IMPURITIES
FROM WATER PASSING THROUGH POROUS BED MADE OF FINE
AND PROPER SIZED GRANULAR MATERIALS.




3. SUPPLY

* IT IS THE LAST STEP OF MUNICIPAL WATER SUPPLY SYSTEM
IN THIS WATER IS DISTRIBUTED TO CONSUMER THROUGH
PIPE NETWORK.

TREATMENTS OF WATER

* WATER ARE TREATED BEFORE SUPPLYING.

* FOLLOWING ARE THE METHODS WHICH ARE USED TO WATER
SOFTENING

"1 SODA LIME PROCESS,
ﬁ ZEOLITES METHOD AND
_/3. ION EXCHANGE METHOD




. TREATMENTS OF WATER

\//VVATER ARE TREATED BEFORE SUPPLYING.

—

v‘/FOLLOWING ARE THE METHODS WHICH ARE USED TO WATER
SOFTENING

—+»"1.SODA LIME PROCESS,

2. ZEOLITES METHOD AND

3. ION EXCHANGE METHOD e)

# LIME SODA PROCESS
» LIME'SOFTENING (ALSO KNOWN AS LIME BUTTERING, LIME-SODA
e OT SIS

TREATMENT, OR CLARK'S PROCESS) IS A TYPE OF WATER TREATMENT USED
FOR WATER SOF';ENING, WHICH USES THE ADDITION OF LIMEWATER
OY\)iCALCIUM HYDROXIDE) TO REMOVE HARDNESS (DEPOSITS OF CALCIUM AND
MAGNESIUM SALTS) BY PRECIPITATION.

_~THIS PROCESS IS NOW OBSOLETE BUT WAS VERY USEFUL FOR THE Cﬁ*_(ﬂ)
TREATMENT OF LARGE VOLUMES OF HARD WATER. Ca0

Ca® -+ Hy,0 — CqloH)
* THE ADDITION OF LIME (CAO) AND SODA EAch;? [TO THE HARD WATER Ca\ﬁ :
PRECIPITATES CALCIUM AS THE CARBONATE, MAGNESIUM AS ITS AND
HYDROXIDE. THE AMOUNTS OF THE TWO CHEMICALS REQUIRED ARE EASILY
CALCULATED FROM THE ANALYSIS OF THE WATER AND STOICHIOMETRY OF
THE REACTIONS. :
*/Cu(HC"s) + CaloH), —= = Cal w— H, ©

P

naLH(a&)L+ Ca(oH), —>
sk e < (0W), + Caldy\| + H, 0
2l W+ Hy

-so-&a Proceyy

Li.rw\.l.

CaD Ca (oW,

——

CMO +H0—> Ca (.'-"'H):_

Hood weles, |+ wwﬁm_—-q»(_aai-mkt H‘aA"-Wo(cJ--L
iR

(P CKLHLO}BL + Ca(0H)y, —> Ca CO3 i+ H, 0
e

+2
"y "\a(HC°a),_+ Ca(o, — ™y toP*:JLl,H CalOy+ H, 0
t




2. ZEOLITE METHOD
* ZEOLITE SOFTENING PROCESS IS THE PROCESS OF REMOVING PERMANENT AS

WELL AS TEMPORARY HARDNESS OF THE WATER. ZEOLITE SOFTENING OCCURS
WHEN MAGNESIUM (MG) AND CALCIUM (CA) ZEOLITES (INSOLUBLE) IN WATER
GET PRECIPITATED.

* IN THIS ZEOLITE SOFTENING PROCESS, ZEOLITE WORKS AS A CATALYST WHICH
HELPS IN EXCHANGING IONS FROM CA2+ OR MG2+ WITH SODIUM IONS.

* CERTAIN COMPLEX INORGANIC SALTS POSSESS THE PROPERTY OF
EXCHANGING CALCIUM AND MAGNESIUM IONS PRESENT IN HARD WATER FOR
NA2+ IONS. AN IMPORTANT SALT OF THIS TYPE IS SODIUM ALUMINIUM
ORTHOSILICATE OR SODIUM ZEOLITE (NA2AL2SI208.XH20), COMMONLY
KNOWN AS PERMUTIT (ARTIFICIALLY SYNTHESIZED ZEOLITE). THIS SODIUM
ZEOLITE SALT BELONGS TO A FAMILY OF COKAPL‘E’(SALISJ(NOWN’AS ZEOLITES

WATER
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=7 2. ZEOLITE METHOD
. ZEOLITE SOFTENING PROCESS IS THE PROCESS OF REMOVING PERMANENT AS

WELL AS TEMPORARY HARDNESS OF THE WATER“ZEOLITE SOFTENING OCCURS
e
WHEN MAGNESIUM (MG) AND CALCIUM (CA) ZEOLITES (INSOLUBLE) IN WATER

GET PRECIPITATED. @ 9 CaZe)lr Na @rzc@

3

IN TH[S ZEOLITE SOFTENING PROCESS, ZEOLITE WORKS'AS A CATALYST ngﬂCH
HELPS IN EXCHANGING IONS FROM CQ§+ OR 8@# WITH SODIUM IONS.

g ERTAIN COMPLEX |§9§9é_{ﬂ_lc SALTS POSSESS THE PROPERTY OF

EXCHANGING CALCIUM AND MAGNESIUM IONS PRESENT IN HARD WATER FOR
NA2-+ IONS. AN IMPORTANT SALT OF THIS TYPE IS SODIUM ALUMINIUM
ORTHOSILICATE OR SODIUM ZEOLITE (NA2AL2S1208.XH20), COMMONLY |
KNOWN AS PERMUTIT ARTIFICIALLY SYNTHESIZED ZEOLITE). THIS SODIUM
ZEOLITE SALT BELONGS TO A FAMILY OF COMPLEX SALTS KNOWNAS ZEOLITES

- ZEOUTE SOETENING PROCESS OF WATER

« WHEN HARD WATER CONTAINING MAGNESIUM AND CALCIUM |ONS 33
PESgESATHROUGH A ZEOLITE BED OF SODIUM, THEN SODIUM (NA2+) IONS
GET DISPLACED OR REPLACED BY THE IONS OF MG 2+ AND CA2+ AND
WHEN THE REPLACEMENT IS COMPLETE LE. ALL THE SODIUM IONS GET
REPLACED BY MG2+ AND CA2+ IONS THEN THE ZEOLITE GET INACTIVATED.
THIS ZEOLITE THEN GETS REGENERATED BY PA.ESNG BRINE SOLﬂON (N A

JTHROUGH THE INACTIVE ZEOLITE BED. THIS PROCESS OF SOFTENING WATER
IS MAINLY USED IN LAUNDRY. aid

A N
[l ]

Hmz R) g,cyi;ot- X Hz_o
I-_._-_-_._-_-_—-—--"‘

Reactions involved; 3/4/.&0.,
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storage = 0 —

Fig. 1.3 : 2eclite softener.

o

—

+ ADVANTAGES
» + CLEAN AND EASY PROCESS.

* » THE EQUIPMENT OCCUPIES LESS SPACE AS WELL AS IT IS COMPACT.
= e 2
* » TIME EFFECTIVE L.E. IT DOES NOT REQUIRE MUCH TIME FOR WATER

SOFTENING.
-—-‘-—'_—

* » EASY TO MAINTAIN.

* * NO PRECIPITATION OF IMPURITIES OCCURS.

—

od e
« UMITATIONS |
+ » IN CASE OF TURBID WATER SUPPLY, THE SUSPENDED MATTER HAS TO BE
et e ————
REMOVED BY PROCESSES LIKE COAGULATION, FEFRATION OR OTHERS
BEFORE ITS ADMINISTRATION TO THE ZEOLITE BED AS IT MAY CAUSE
CLOGGING,

e ———
= = THE PRESENCE OF LARGE QUANTITIES OF MN2+ OR FE2+ COLOURED
IONS HAS TO BE REMOVED FROM WATER AS THEY MAY PRODUCE THEIR
OWN ZEOLITES, can
= « SODA ACID MUST NEUTRALISE@ERAL AEIDgeAS THEY MAY )
J

DESTROY THE BED OF ZEOLITES




3. ION EXCHANGE METHOD
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Offline & Online

Online -- Download
Technical Classes
App from PlayStore

Polytechnic Semester + J.E.
ForME, CE, EE, ECE; CSE
BCECE LEET Entrance Exam
Polytechnic Entrance Exam

Contact - 93347 89450/ 91555 63777

N4 o Offline -- Technical Classes, Rajiv Nagar, Patna-24



