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WATER

Wister (s one of the mwmt important compounds of hydmgen and osypei. B is 8 colilen
bpend sanl possesses 2 bigh diclectnc comstant (80) andd therefore. salis aee highly Jomised

when dosolved o waser, but mot so m othor solvemis. 1 i the mesi convenkent untversal
sodvent. In general, waner 18 gossd solvemt fir iomc compounds bal & poor one for co-valem
campsprmnicdy
Classification of water
All the somnce of wates can teosdly be clasvitied th o two categones
A Sutfae Walet
B Usderprousid Wates
Classification of Surface Water
¢ Main Water
& River Waler
< Sea Water
@ Lake Water
Classificution of Under Ground Water
& Speing Waker
& Well Waler

A Surface water:

L. Rain waler:

i. Rawn i formeed by the continuous evaporation o comdenaution of untace waler

1. Radn water w comddered po e puarost Toom of weees! wner

. H does ot comtain @y doesol ved aunerds.

I Hemever dutieg i domarwan movoment, i coanes srme 3 mamber of induesitial pases
hike OOy, 50y, SOy NO, etc. which disalves them i form acid rain

COy « HAd — WD,

SOy + HAD = HS0,

Sth « H-0 - H:80

v, All the waler vhtained as & resull of rum fall » moy available for further wee, bevmase some
of i1t bowd by evaporstum, peroolaim and remspation 53{_35
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L. River water:

I The over flown surface water (swrface run olT), wiich is seen in the form of vanous sreans
1oun torgether 1o form nver.

I W is abeo formed doe 10 the melting of glacien

e I contains § high percentage of dissalved minerals Tike NaCl KCL NaNO,y, CaCX)y,
NaHCOO, e

tv. Muore is the contact of (he water with the soil tone is the amnount of mineral depesit in the
rver.

X Lake water:

LA lake is formed due to the collection of water in 3 natural basin o deprossion in o
pruntainous ares of in planes, whereas notural lake is 2 large hody of waler within tand with
impervios bed

i Lake water contanms a less pervestage of dissolved menerals but 2 very high percentage of
mepanic maters. Presence of high percentage of otganic matiens is due 1o the decomposition
i seprtable manters and dead hodies of amnsals during nawral calamties like Nood. sunami
oii,

4. Sen water:

Sea is lormed when a member of rivers meet wgether.

1. Sea water is conmdered 1 be the most unpure Torm of peural wster,

i1, Sea water oomtains sbout 3. 5% dissolved mencruls of whech sbout 2.6% (s only NaCl.

ui. The percemtage of minetals o gradually inceeasing day by day due 10 the continious
evapotation of sca waker.

v, Besides NaCL it abvo contains other manerals sich a NagS0, KHOOy,

MpHCO )y, Col HOO s, KHir, Mghe; oic

B. Underground water:

The somces of waler which supply water from below the eanth’s swrface are known as
underground water: In this type of source, the water that has peroolatod into the ground s
et on the surface. Underground water s of two types:

a. Spring waler b. Well water

1 ]
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a. Spring water:

I Spong s formed due 1o the melting of glaciers. It s abo formed 0 the moontainous arca
Duting vatny seavot a it of tain wsler parcodates ingo the surface of eanh. fi dosolves many
mineraby which ure in the way of this witer Dunng its downwand journey shien i meety bued
mock, it retands back snd emerges out ax spring i some weak ancin.

i Bt 2 Clearer Torm of natucl wiker

1. M comtains high percentage of dissolved mineraly and thus its hardness is very high

b, Well water:

i B i o clearer Fron of natural wades

i, It s obtaioed by digging the snface of canh o a bigh depth.

it It comtasns meany dissolved mnerals

v I adwo comtaine sOme OTZANIC MIATIOT.

CLASSIFICATION OF WATER

I Soft water: Water which produces enough fosm or lathers witls soap solution is called solfl
waler.

L Hard water: Water which does not produce moch fossn or which docs not lsthers with
soup solunon s called hard waler.

Hurdness of water: The charsctermine of witer by virtie of which it prevents the formuation
of {vam with soup sofution is called hardoess The hardnews of witer i due 1o the presence
of eermain dissolved mumenils like CatHCO 1, MgiHC O, Cally, MgCle, FeSOw ew i
witer,

The unit of Hardness: Parts per auilion (PPM)

Handoess of watey 1s of twn types

A Temporary or Carbonate hardness

B Permanent or Non-carbonate hardnes

A. Temsporary hardnes: The tempurary hardness of water arives duo W the presenoe of
bicarbonates of Ca and Mg, [CatBCO 1, Mg(HCO): | Temporary hardiess is alwo called
carbunate hardams.

B. Permanet of hardmess: The permanest hardness of water wrises doe 1o the presence of
chlondes of Ca, Mg (CaClz. MgCls ) and sulphates of cortain beavy metals like Fe (FeSOu)

Scanned by CamScanner



REMOVAL OF HARDNESS OR SOFTENING OF WATER

The process of decreasing the handness of water i called sulflening. B isvolves decreming
the cvmeentratiom of calomm and magmesim salts in water

HREMON AL OF HARDNESS

A. Removal of Temporary Hardpess:

The tempocary bardoess af water can eaaly be removed jast by boding the water. When hani
waler is hoalest. the soluble CalHOOW ), and MgtHOO0 0 we docomposad o 0 insolubie
carbonutes. which sre remonved by filtranon,

CaHCO: 25 5 a0, « B « COs 1

Hurd Watet (mscrluble )

(ssluble )

Hﬁﬂﬂﬂ:hﬂbm Ml s Ot
Hard Watet {msorbuble )

{Saluble s

B. Remwval of Permanent Hardnesa:

Remaval of persanent hardosess tequires chemical treatinent. Vanoss methods wsed foe the
remesval of perssanent havdmess are desenbed below,

L. LIME SODA PROCESS (L - S PROCESS)

Principle:

Io this process hard water o treatod with & caloulsod quantty of lime sl wnla. Linse and
soda convent the soluble hardness comning chemmcals prosent m hard water in 16 osoluble
sobslanges.

CaCl:« Ny = CalCtOn) « 2NaC)

(aolublel vl {maabuble )

MpCly ¢ CalOif —  MpOHiel + Ca(l;

(sorduble ) tInseddutrie )

The precipite oF sludge formed is then temoved by filuston 1w per soft water
Litve-Soda process i ol fwo types.

u COLD L - 8 PROCESS:

Principle:

A culenlated quantity of lime sinl voda 1 tteated with hand water @ roaim em
procepitates of sludge formed are removed by filestion
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Comstroction of Apparsius:

The appamtus consmsts of a comical vhaped sieel fank. contaiming & mtating shall al the
muddic. Alw o contaims 2 wood Obee (iler

Working Process:

Hird water atd a calonloed guantiry of lssne. soda along with o linde guantiny of cougulsn
wre introduced imn the apparstis. When the shaft rotses water is proporly mived with lime

and sods. The soluble hardness cansing chetnicals prosent i hard water react with limne und

wouts (o form insoluble sludge,

Call . NaL'(hy - CatCty | * INu(
hard water [ ppt

MgCl  + CalOHE = MglOH: -+ CaCl:
hard waler lirie pt

Coagulam aggregates the finely divided disdpe particles which settle down in the conical
sedimentation tank. The slisdge 15 then reroved from time (o tme throagh its outhet, Water s
now allowed to pais through the wood-fibee filter 1o get soft water. The reskdoal hardness left
m this process is shout $0 - 60 ppm.
b. Haot limwe Soda Process:
Priniciphe: This process mvolves treatment of hard waser with a caloulated quantity of lime
and sodka 10 presence of supes-beaied sicart L K0T 10 130 °0).
Apparstus: The apparatin consnis of throe man parts:
1. Renction tank: Here the reaction of lime and soda with the lund waler takes places.
L Conical sedimentation tank: Here the prociptaies (sladge ) are formed and deposited
3. Filtering unit: it connists of § number of layers of gravels wihach i vsed to filier water.
Waorking Process:
Hard water along with a caloulated quaantity of lime and soda are introduced into the resction
tank. Alwo wiper-beated deam of 80 °C w0 150 °C bs pussed in 0 il The solible hanloess
sausing chemicals present in the hand water react with lime and wada o form msoluble slodge
which setiles down in the conical sedimentstion ek The slsdge furmed & removed
penohcally throwgh its outles. Water is thes allwed 10 paa thorough the filizving unit to get
voft water. The residhizal hardness lefl i this process s oaly sboat 15 - 30 ppm
Advantages of hot L-§ process over Cald 1L-8 Process
b 1 iy nwch economical.
I, The reaction i compheted within a shont penod.
i The reaction proceeds fasier. Heoce the soliening capacity in incremsed.
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Iv. No cosguilant i required. o the sludge settles domn caily.

v Dissolved passes like COx:, ast o e mitvorved

v Uindler hon comdimon viscodty of wister is Jowered. Thie fltnston becosnes eusier.

vil Pathogemsc bacsern are destnoyed

vill. The resadial handace Joft in this process o mmed lower (13- 30 ppm) as oomsparesd o the
i the culd L-§ process (8060 prou).

L ION EXCHANGE FROCESS:

| Dehonbeation prucess or De-mineralleation proces |

in this mithod dw-ewchange resms sre inasl. These are imoloble long chuned organis
enpalymens hoving micro-poroas sncine. These rosion contabn crthier acilic o has
funcriomal proops capsble of exchanpag their H* or OH  jon with the joms proscrr in hard
et

bm-exchange resios ate of Iwo types -

1) Cathoty-evchange resins (UH)

Theve resitns conain scidic Honctional groups ke - CDOH, -SOM cic. which can exchange
thest H woms wath the cationn of the handness cauung chenucals present in hard water

2) Andon-exchange resin (ROM)

These revm comtn hasic fancoomal oo like - N'MaOH -~ whach cm exchangs thewr
CHE somn with the smwom of handness coming chetnicals

Process: Hard water o fing passerd thiough the cation-exchiange rein The reatn cxchange it
H™ s wiltds (he caions (Ca'', Mg el ) of hand waner,

RN - Ca™ . Ril's . 2R
{Canon:Exchange Renin ) hand waer Exhaiied Reun
b . Mg - Mg * m
{Canoo- Eachange Rewa) hand water Exhavisd Rovin

Thes it s passesd theongh the snion-cachanpe tesln which exchaige it OH  saos with the
anivdas (CT . SO0 i) presont b the hand waser

RN = L& B . RCY - OH
Regenerution of resins:

When ali the ' aod OH s of the resins ane exchanped by tho iom of furd water. thea the
revion ate wad o be evhamded The catwn-schanpe nsin can be regenerated by the
iresment of dil. HOT with the exlaoial citite-cachamge resii
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R:'a + HO IkH + Call:

(Exbausted! rewin) (Regencraed resm)

Sunularfy, the snion-cxchange reun can be repenersted by the woatment of dil NaOH soluion
with the exhausied union-evihunge revin

RC1 . NoOH RO . NaQ

(Exhausted resin) (Regenetated rea)

Note: The residual hardoness lef) in (hos prodess m only sbom I ppun
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Cold-lime soda process

Hot lime soda process

el o

This process i1s conducied at room
temperature (ot 25°C)

Co-agulant ke alum 15 noeded in it
It takes about 24 hours to complelo
Hardness left in the water is about 60

ppm.

This process 1s conducted at high wemperature
(R0-150°C).

No co-agulant 1s required m 1L

This process is completed withun 15 munutes
Hardness lefl m this process is 30 ppm 1o the
maximum.
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