Qg O TECHNOLOGY ©OF WATER | hero
ot Netusoel  Aousces ei Kot e : pP-E.S.c .

The .me)du‘ant Natured — Soures of ot e AUfP&—'t M
pormestic and  indusbdal use  oSte

y Rain  walen Flowing weten .o in sivvy b &buam
9 Swqau pata . A |
— Flopd: wato; oas in ponds & Lok,

3y eground palor : pdd potrr and &fq_ﬁn? rotes .
4y Seo patur

common  Impuvie & dasiigicabion of impunties present
in Notwal pats. T |

==

The  OmMmpn
Qe .
D Rissolved  goses’  dike C:, o, cmd H, S
N - : >
PETOTIRE L FE e '
&) &ufomdad mem Like Aand and dcuf, (Enorganic) ¢
Vu?d.’oﬂlz ond animal MO L, (& ?

ks | anic). Th Incluole
coljto:dal poibeles  sike  Aibicq O.L?a T : |

.im/:.wu‘.ﬁu wamt‘ In nNatwed waﬁe}t

at Reuiit - .
‘ Sty o _Pate H_Romubic e
rPabor gl ﬁdl cdomethe _ |
wq/c[nci, ROSANGA. . His . rpofU Mot b, cleost, eoloy (
| 4 o i W!
odowdes and pleciont to Jasdi | g4, Rolse phich 4 Aafe

d ogood : ] .
Onee goeet o cbuink i colled  potahts wate: This oot

Ml be We.nh'oia% frua ﬁwm,w

y &u/tfmde,d & collojelod POARcLes

. Lik
¥ grums of ocltholved Aoy of me_tcu: i?;d Caanz ot
35 Disease C@Lb‘iing boctoiip | : M?

Scanned with CamScanner

Pungsg 23 ma}_n.&/ .ﬁ,&dﬁnb’n?,s

et

B TP N S




RS : )
F | . aton 4 tncus Doy
| and  Domube A - ) i
B atoe L wked. 0 fn s rith mam.LtT ﬁm ID,,4 7
. o . oelu
‘ N oLt -
Lteam  RALCh L esenhal ﬁbﬁ ?mmab ? ‘/Dinm e
duview o veud Lused ﬁd' convothn rpat eam
, ‘ ' Aheels Oﬁ Iyon

atled  boilen & 1t ?mmcu.u# made P 075
g Ateel . Hus watun mud  be Wwﬁa,u,c/ f,w ﬁ«umn.

i Alusolved ess Like 0,, co, w H,S8
iy s,n.ufmd.:d b colloidal  pasHdu  LiKe sand @ d.aui{
iy Ailolved  Aally 0}‘ metals Like (aQ, M?;Fﬂ te AL,
' At olvecl ?w: couse  covroiion In boiloth e Fhe |
oHh JZmFun’h‘u ?loim Acoly  In bo?l«.ﬂu. '

Hosenuis of __medu ;

Hohdnus of pnotor iy Hhat U'la'(ladcrl/ﬂtic rhich PYeVents

SRS R A A& S AT RS :
latherin of Apap . Flakds s . )
o ? f i \*13%\‘\ ?‘x”ﬂgfi; rpato u .mour)u_/ dure
¢ reunw o Aollh: i iy .
P l{ l r:u YRR AL{LU‘ as 'b—taafbonatu ,

chidudeys, ¢ Ax.d_lbha,tu ?i v,t\c;l‘s\.w{eca& mﬁ Havclnus

of ook i oi hoo VD;JQP”. “?\.I"',‘T?\Po,mf}% havdnyy |
¥ Prmanent hatdneu.

;"l'un)oomn?- hardnus 1 clice Io the preseny oit on
bicavbonaty 0[5 e & mcy and i tan b, E-,a,é»b? TUNOVed
unj boiLIma Hhe oot | ‘ |

PUmannt  hardnes o due b ch'{;n,unu -o#
e,h‘luh'olu and. A-u.ffhatq Oﬁ C&&m? and Al

cannot ..\J;bc E%bﬁ Yemoved.

Scanned with CamScanner

L
s iy 4 24 0" ei e N 'hs ge P e 4. .

£ LNty

e Medds o

o LUV



v

chmokion ond cousu  fd the fAmakion of dcks and,
39 s In  Boilvw:

shen  pates s heoted AN boilusws, pater vaporaty
conHnows ond 1he onunliabion 0‘5 Dhe olirsolved Aolls

nveosy . Rhen  Hhe wnu.n_Csa.b‘on Of Fhue dodly  Heach ‘
sokurabon point . l'huf as  Hhronn 'pui" 0 poter In Lhy
W % a choﬁpj,wi A Lﬁ I Pmdlp.il‘glz ﬁ.o‘tm o LosSe &
pasly mek. 4 called a 4 ’fhc 4 eoun be‘
sumoved by bl.oujn? down the boilor, 4 the
P'ruiPLtaﬁ oteffﬁt’ os v AHhard e adhevent ,Lmim on .
the fnney RollA oﬁ Fhe boilor. o 4 wolled  botln Abat.

Boilvn  Atols wxnnot be &U/Lbb‘r semoved &ven J.’>—I1— ,Luu'n?,
o hoammur &v a chidd . Fhe Important  cause f’ﬁ The ,

fo&maﬁon 05 deales and .éLu.cL?u Iin botluws oste,

» Decompelition of oy holuble @ mhen ek is Acotid
blcorbonatu o_f ea a"(lw.?, duomf)o‘sc ?{vrn? JMDLuA.& T
eabonalis  PAIh Qe "‘f”'tdf’Ua‘t"d' .

2t (o (HCO,) _Heal Co.Co, |+ f*koq-wpf

) Mon %\ (oS04 ;  Hhe Aolu,bj,[_j_,&r o}{ s.0L0  Lika Laluum

,SLLJ;/;)},QLL drvunde UK The Iinou,q_,gg @ﬁ 'rLL'rgp e hence .
oSu P«:cu’uiﬂ'o,&d asol Bgdim Aol An boiley | |
3% prsu of dilica | Hhe praenu of Atlica gven tn amall
WHHM ol bk caﬁLMﬁ fons o]l ook, 4o ;.dim
Andoluble o b g dilicates phich aru Pfea/;uu:.d. '

'. - 3ip, + Mtﬁ”/‘mﬁ——__;. Mta CS?O;)L I

A H‘;gd‘m' AL j?_i— m% W wndergor Aydyo /"‘”';
a,tda .j%tfj-hl.& fmj\f:»eﬂtaiure Vi’n? in&oﬁ{u,b,u hj:’fw’u\&u
inau n;;‘::wi, auobs.- Iriol Lk g Jlu,L/cumm may pam

ineyed - cioelef wyvocls  Fhe botles o g

L M?ob 2 undsitebls (N boily ﬁad rpatiy '

Scanned with CamScanner

AR e TV Sl b, 4 AN,

P

s A Lk L e T et LA LR A A R

M AL

D e RSl e

B GRASANAIGR i OO 40 1Lt vt oe 1




Magnuium - chlglick unel(rge 4 j"ﬂ"/dwu/’:iajumznd a.lud
Magntivm Jde&osu'd-M phich e #o&m .
covodt  The bollet.

) M?ch FAH,0 = Mg Cot), +tHd

Aemicol Noaduw @ wnj’p_gf:ljfﬁ o) boileh -500*1'”' ! y
Boile healy one hand and adhount Lotfth .Mm
Ihe bolld . kuv can't be

c,ofroﬁvc Eﬁ(,d' on IThe botlot m ckals.

on khe PNy podls 0}

seemoved. l'fwu.d_ have

goflww  seales ?mmw{ 'wr\,t'cu‘n

1) conbonalds o{ a avm?

) Silicaty co, Mg b aL . .

T | 'arj Liki cosp, rRhole Aolubdily  cecieode L
[
Lhe tnueodin .-.\.o; ; '17!444?0_'

iv) s_w.fuwbcd- »zj/ coltolelol Pmﬁe,w, which csu w.,o_?u(_ale
.‘a_noL ,t;t,aflpad In Fhe /chdf;ﬂ:a,& @f N

Boilwr beolds !

P;.‘ :Boi’lm Aealyy  ose howdl and  dodhevent l'a',l/m
lr‘r\q,c!. on Hhe '~~fnne)1.w‘_q‘J;u ,Df Hhe bOilvts rahen Rotut
whtainin_? .-.%,’T?f”""h""-_ M tonvecked  intp  steam.

H;Mmf,w g L Eﬁ—c__c&#_@{ cboflot Aealus -
p Boilvr stodes e hosudl & adherent MJTIW #,aﬁmu:l on
Fhe tnnewolls f ‘Hw- bDflt}t.'Tﬁuv cannot be &JALUT Temoved
& ij hoave corvelive %«:d" on  the boily metal.
&) Boﬂgk sl o bad  conducts _0; heal - Fhus “Ahe
he,ai Auffbf btom ouwlticle is not W -l»bﬁ-Ujf—d tt a
WW%Whmmbede.wmw&%
Ln the ma&ta,?e Oi M uwwla?«’- Of 'T}ud inw.a'su
pith Fhe fnvaade in khicknus of the deale.
3) Sinu bolleh  Aeales o%e bod condicctdls 9}! heat, Motk
of the Al Supplied  heali rhe boiler . . "
Henew  fthe boila éﬂwmeg sud ot & i1 /Strw?m cetiroser.

|
| Scanned with CamScanne'r

L.

N VRN IS e aes ) e e R X



““@.v- 4 Al jucrh f‘UﬂPd\_O-&U)LC Lok OSte fo%med En bollen geoles
) dut B Lt untven Exfam/u'on of deodes Thwy  abeam (omeg
in contact with s Aot Lfyon (hofly) .Libd—Lab'm? -hfvd'm' : !
Hena  bella tfu/u-ﬁu\ Reakens & Hhe Hy Lbuvtatud 9i Pmc'mu_d
J\,;?.h Pfuw.b‘tc In  the boiles Ay may Wl in fhe pauosibin
of the boile. o ' r f
BFe+ A0 ——s Fe 04 + AT
Thw Hhe .#ormo,b'or\ o,L seodes  In boi Lo by 1n  Oa
pa,umr of M: .Loodu'n?r °f boilen Aaju’if cdecdease In+
%dww{ ond. otan?vww g:cfo.w\iom '
Mdhod ﬁol anmh‘n? Hhe  ALealn {,d\mo,hon 'n boilerh
d_tveabkment of . boilen "b“d' rRaty.

The various meuthod i ﬁm Prevmh‘nﬁ Acolr ﬁﬁtmlab'on
fn boilots s cbevided (ntp ﬁqu:, '

PRRTSRPRPCRSEYSS

]

(D internal wn.d_ZHoﬂin? melhodt &y Intevnal  triabment |
® gxrernal wnc&'h"or)?nci muhods & exkernal  breokment. )

1) @tevnol wndih‘on{nq- _methods !
in  Hoe Cmethods  Aeale b,dﬁrnab'on in boilevs iy
Pzeveﬁtwt b addinfd ttain  chemicals b potwy fntide Hoe
botlr i.¢. thue medhods  ane ted Unicde L botly . The
chemicals added™ }LLQCI Pk Hhe .ALQ.L{, ﬁoﬂmtn? dalh tp
Jh mde Aoluble Aoy A to  thefe meomoLs mh."da'
{am o AM.?A- Hhe A e on be i removedl
foﬁ' bLoan? clown mﬁ;m. some O)Lw:tvim};ortam
Internol wndih‘on{n? muhoels L@mmonbf wiegd Qs

O wupical  Leatment
® thfhau tveodmenl
@ CCLLcJon treatment & thyethold wnd}h‘omn?,

Scanned with CamScanner



S s &
- 15

T e Rl o
e 1
:

0 1eoltoicdlot preatment: seols hmotion i provented by V.
i muthod Like Kwoline, tantns and s
Mbﬂancmm poilet . Hh colloid ?U tealid

. hett (O Lot on

n

‘ : t
- ming pasbdy & Thud PTECD .
‘ f ol s mw(/ andbionk Wm H

Henee , Acole ﬂ,rﬁmmcj P .

i b rumoved,
pater i.dm a ALu.Dl?L‘ LAich an bt wMLJ

© phdphatr Puatment : | .
F " in thi mdhod s sl -fré\mabon *4 /DTt\/mhd b“g‘

adolin bocditum P.h ol Lo poltot indide Dh botles . sockicm

thi)aha,& 1oy R Lhe deade -ﬁﬁlmin C.ﬂ £e M—ﬁ Aoll b
convudt  Hhem o dnto Indoluble ol M? lahatfham. Hhett /th%&afu .

gdm @ uu.:i?a Lo hunw can be t:a,LLb?' semoved.

& NG, pos -+ 3Cads > &6&3@4)1’ L+ 6N

in MU melhed, Aodiwum  Aalls o’[ Orl—holohotf)oﬂc acud
(Hsp0s) Like ’pﬁmo.uj, (Nat, poy), Secondase (NCQL-kl/)O+)&Q'Te}LHOYV
(NQ&P04) Aodium (phoifhaﬂu ore edd . Fhe Sddeeion Oi! Q
f&iﬁwﬂﬂi f)hdf}flaﬂ dﬂfend‘s on the p" 971 Roder , Fol &xample
G,f | boflu fwﬁ peakuvr i3 Juﬁlw./ addic , dikalbine I:Lhﬁmvr
Aodam thf}uﬂ i upeed }
@ Colgon Lueatment A ;fT)TuJ\oLd wndih'ohi’nq 2
C ' 1 bl mdhed , Aale gAmalion tn! boilou s
prevented bAT o,dLoUncﬁ on fp wLotur, dddiBon of Ny
Amﬂ# Buonh K Loon v okt Enl:z}dhﬁ LAhe boil
A wodlid  Hhvahold | conditioning calgon it tha commerticd
et e phephal (ape) No{nau(pod]
:jz ’ : .ﬁeﬁmm? caloium ¢ Nl um
o pam hehly toluby u stabhe Complex tompotncls
whith  @u not precdipitated . C.oi?on controls covretion buy
ac,ﬁmj aw a wrrdien ,‘injftb;(-of,s‘

3easog+ [Na, N, (po),] — + cofca, ( poc)s| T 3NG S0 -~

Scanned with CamScanner



&P,
covrdlion

acﬁn? s o ovrelion inhibikor . @
e?y. 3@504 -+ NQ;,[N&J(-CPDUJ.B]——'* CQ[CQLCPDAJ5-; + ~5NQ:.SO+

&_J Externol ‘wndjﬁonm? mubools mUhods °f Abgtmm_? |
Di patu: . : |
| in thue  medhods |, dcode fhmedion fn boiluth
prevented by .tw_o,tm?- the watur beyde it s fed .
tnko  Hhe boilut. In Hhtse muhods . odl the Atole fdiming

CO_%J.M? Aoy hich au alio Woww f,dl horvdnus
of wokest oxe Hemoved. . Henw Hhiie mihods asu elso

knopn €3 mdhods of /Soft‘w{n?v of ot vt \
Some Of Fhe imfaoflfant external (’.Dnd_iHonfn?
m uhocls wmmon.bf wreol  ome.

1y Lime - Soda procus.
o2y iDﬂ—.Exd‘Lo_n?e Frow{&. v

ocla & dodo. ash = Sodium wubenal - Na,to,

in  Fhis  mtthool, all Ht Aeole ﬁd!ntn? e havdnes,
wz,wu'n? calcium and maﬁanutium Aoy preunt In poakest

asa sumoved by adding Col el obtcle q/thHﬁu of MNme te
sodo.. - Hhe in&O‘lubex-«--w‘mpom_..st Mhith ose  Hmoved. zbuﬂv
WULQJ‘).OI'!. Lime & godo f)_n,cif.uaﬂ o golly ou ealdum,
catbonate and Mg sarly s magouium  hychoxides.

The funcﬁon/s o{) time & rodo ouu lem below.

FuncHons of_ Kime %}J |
ty Hime ¢ samove  tmporary - hardnus  of pake phidh U
duu o bitokbonokes of (oLt MG
), —> Qa0 &+ AH,0

Co(Heos), + Co (OH

Lime. :
— Mg (oH), b + 2o, b+ &HeD

Mg CHLDy), + CalOH)x

Scanned with CamScanner

l> ILim_c—SooLa _P(DUM .'E—Limc A\ Aloxed Ume:colclumhzfdwﬂch:mmmj



e

bl ma_t?rxuix,un hyclaoxicle . but here an uV.uuaéjnt
onount of codaium  dadli  esu Antyocluwd 10 coalin.
‘M?d,—i- Co(0H), —> Mg lon) & + cads
Mg S04 4 (o (OH)L — M7 Con). b + CnSoy
, Lim ¢
) Hme  Nudvolite  free acdy & P*ae_dfifo.& Litsolved o,
as welitum  casbonalt .
' 0, + (o(OH)r —b Calhylt H,o
[ime : _
M me  vemove  dven 1 dAluminium salli bJﬂ ﬁd\mim&
trkoluble  hyelsoxidles |

fundhons _cof _Sodla : (Na,o,)

Soda - ¢ sodiem onbonale  sumove, Fc%mcmmt hard -
o ladtivm . Thws waddum Aoty dntioducd fo roke ciurtn?
Fhe! bra@atment of Hme oou also semoved.

Catly + NOLO, —— (00,4 -+ Snlact
Caso, + Na;w\?, —> (lacpy | + Na,So,

Iwhm Hhas Frowvs U wvtiud ouf at

TOOM +¢mpe'raﬂnw
it 4 wdled cold Lime- Aoda protss . phen

Fhus procis

4 wdad ot b a -h.i.?hm f:cmftraiuve.‘lt Y caldidd
hot . Lime - Zoda prOLULL '

' The hot'

TN AN ey b, s

- ‘_ Hme- o0l rP-er,; RALeh 4 wmmonuf §
U‘,U,Ld, R @_x]o-l.aino,d L ﬁﬂLLOw{, |

Scanned with CamScanner



Hovd  Pales . =
ol 2 5
-' 24‘_ _ If' Sted tonk

—— & Cherntale '
Chime & rode

b

FQ} Sr).ltmc.d i-ao.fg\
to dtlters

&\ U.dl{(’_

— fif\udf.ae outlet |

The a,f;PQra_tw! Ntz p Y b,i? Ateed tank _havin a'n

oo 0% vuitical chambu. rhe uppor encl of Hhe Innor chamber
i o e 4AM ol o funnd u the dowsh end i open. |
Had ok and chemiads - Lime & foda esw 1nbmd_1.iuot
D Fhe nnuvt chambur  where Hw(f ;f&t mixed Ateoum i3
aunt intp Fhe Inney  chamber . bu.( Fhe time oi mfat,fur:'nj

all He above readhonn il be complilt g, phe prLc‘ZPita,t;_d
matlue LiKke (oo, & Mg CoH), St elown , the Aojtmd ‘
pobt  eomes oud wnh’nmwhd flom ke top b 1E A3 Aent

into Wuu Hhe hot Lime - Lodo prous har Lhe bLotwwmﬁ.
owlvantouzu ovor  Fhe cold protss; ‘

(D the ~veathons bl be com/JJ.u:u:!i RPIIA N about
pwhere s He eold P*rdc'x)%': TF.DVJJ:YM 3-4 hvs

The P,u,z/;uow Wbd_ QX B0 & more ?-ranwlaﬂt-
b hna ALl clown sopldly - Thit filsosion
beomay oKLY

@Qinw‘ Fhe . Pru.jaxio,& Ll Wd«u’ » ocldibon of
wﬂ.?ulOﬂLg 4 not -neu/vswud. |

el /lime 4 asad g,Lon? RUh  oda 2n Lirne - Aoela provu
aven }—hoguﬁh' soela  alore  can semove borh the Alyptt. il
of harolnus . Cf‘lv: reaken ¢ .

15 rpinf‘

Scanned with CamScanner



!

goda
noium  Aodly 04

) mca sally connpt be
'

e todiwm  casbonodte Prw.f%l
Intoluble (o-(t0s) E
iolubde in rpobst o hence

coleim o
M7 (cos) - B"J’t
hosdnus due

me,L,,t,_p,v w.movwﬂ,‘

.~ Ion —gx.c,han?e prouts A Duonidation o p%{nmwwbn:

in Huwx  muhod Avxfnh‘uh'c

colled $tinsg ete uted M s-u.movin((?

and herdnat  warin

cuuc

Loh polymuts
a,u)‘-f?he Aﬂe Mmfnj

Aol Pnunf in mpatfuvt . th hi

procs | atl the cokiont & aniond of olitsolved minuval

Aolls ase Humoved by the mechantsm

of  fonk. Hwo iju o,L HALLNA
1 eakion - gxchan
@ +Anion - Exduanﬁa Ruinkd !

Ruing

oi excheun:

wid in kY pYOUM.

Cakfon Jree 1w

CLow PH)

oter

i}'\ld Reodkey
‘Havd )oa,!:c'rl . >

‘ ]
4 L ‘(ﬂr{ ‘

T

.oF

- e i __T ﬂ

catlon” . S
Exchange| 2P

bed T C

=i

S )

%

2

(N wibval pY)

A — !

3 Derninevols %4.0\- Woker

1
‘{‘f&c, cb‘(ﬂm ol
w.ﬁonlh Anions

_FFtﬂ.‘IOh E’}S,-th.ncde, procews 9 havd watey.

Scanned with CamScanner



Exchange Rdins: H,R !
Fhore Ruant Umu_ wfmmd ,bJ_( ?mwﬂ.ﬂ WLLLQ HyR
ohuot R . Atands ﬁD‘l meux ohaamc )o.ouu: o—; IR sing

Thut MAINA OHL .,QD)D_OJ)J;L of Euhanﬁ« ‘3 Hhed Ju.Jd}wﬁm {04

KUith OOt obons. Henw mhen Hhosd wpatuve u F“wui
i—h'rowjh Fhue $idns , odd The wobions of AiAxoIv edd A_al.Es
LiKe Nao, Ca &LM? ase w?oJ_aqu ,517 h‘fd}wﬁm tons
a4 folloesh .

Cacy + HyR ———+ CaR + ard

MSO,af—fHR———--!erUR-\-H:—SQA- o
% waker Jb'ru,. B 8
Hord Raler ' §rom cationt

This  pater  oming owl 0{ Hhue  adngd i flru jrom cotionyg,
bul contoins  anions Of) Molvui Aally [ gxhoutt ool '

cohon . Exchan?re_ : sukin A ﬂ«.u(?mwated -buz{ PW ﬁ Ah'onﬁ'

Ju.dobwdmloﬁc

&z& A + caR — » HR + ol
Exharited eﬁmm&d ol poly
c.e.M c.e..% L

2 Anton - xchange _ Ruin . R (DH), \-
Thete @ wun/s a&ww >y hented bi.j Ihe ﬂmcfai

Wm R(OH), Bhere R umaé frd‘ cormnplex iomc Fmt
oML
o]l Fhe Mudn. thibe  Herlns (,afa.bu o g antdilﬁ
Hhely htﬂd'rmudt aniond Ik oFher enions . He.nu, when - Jwani
potey bm ﬁwm cobhond Qs Pm»se_d, Fhrough Hue %ulrvs
oL the anions diolved Lol - Like dhldidn ¢ Au.ﬂ,]o}\afu
mwaﬂud lnlf j"ffd}w“"j"'- one o #OLLDwi
' &HJ+ RioH), ——> Red,+ QH,0
S0y + R(OH)y, ——> R8O + aHs0 !

potty {ree A e.x gxhousked — PUIe A"-ft
qrom cabion Q.e- M polet

Thus  pate wmm? out of rhue wing ix wmpj_,_g,,ur free
fwm bokh wakions w anions of disolved Aoty & it 28 24
/J,wu Akl woter. e choutted (qey) i nﬁmcraiwl
hir ooUlina cont Aol? oL NofloH)

Fr:‘q‘}’fé | \p Chbon | (_9 1

Scanned with CamScanner



+aNad

o b ANaOH + Rely. — R(oH)> ok woldL

exhoutted. Rcﬁm“m
a.c.y AT

. - fon- Exchongt PrOUM.
uuenioge. 4ol o) B EeRC e dbild

(D This Frow cﬁwu pakor A

potwn | ) » Cﬂ
® ghu  prowss  can be tbed IO M“’i Juﬁwg acidic
hotic potvr [alketine walu]

rOURAA -

QMadVanfans A Demexils Bi on  exthen e
() The Wmmf b chomiwls wad in AU Procw c%ww

(33,7

@ § wobue containt dwnb:.dmf & eruns of diskolved soll
oulpatl of Hhe FTDUM ol ke sadued.

\/Fungwbon op wedkut 14& ToRN  Aupplty d mundpols
éﬂgg d Fﬂi DomisBe e’ o '
et M,qrnund ﬁ,o\ cﬂomubc f)wfpoﬂw b mcun.l_y
d¥inting , coprin and uaAJu,h R pote; Mokl be oy,
eolouylcs, odoiy e g )o.Luumt To Iosle . [h wabiw mull
be Wmhaw-d /‘Lu ﬁ.om
L) Swfmdd b eolloidal thdm Like tond udqu
(i Exuss 0? diisolved. AQLE 5 mebols LiKe calium and
Ma?nvuwn s .
L ‘Diseode W? bautena ,
L The 'puﬂiuabon of patur fown :
Involv
fou bt - o Aupply dnvolves

'7 gbd‘mmmbon
&} (o-agatohion
: ‘5>n Futabion
4) Stmjigaﬁm & Mnfcoﬁon.

Scanned with CamScanner



= <y . e o ettt e YT
;% O Seimentabion ; ! k @ W
- The ,r,u;ﬁnv Of A;ufwdw!_ /)uw-Lt'id.U under The in#,!u.u.nu
o} ?mufuf B alled  gudimontahion - the yaw ookts
aloped 4o Aule in .b_:? cement  founks ﬁ,.ja aboul € v 1 hya
[]
Tﬂxumag

Jhe AUJ—FLHCU,O[ /\mhc,w other than cololdal te mivto-or
sutledownn Fhe o poatn b Aenl intd a w-a?,u,l.a_ﬁon tank.

® coogudation: |
C,dm(}ta,w.t Hhe zSLtﬁn? Oj flnub.[ A.ux_fomole,d, and
colloidlod Farﬁcw roku -a V‘}uf Long Hime. Hepu o Increode
Hhe vete of 41,&7'0? of Hhese Pafﬁdu. cntaln chemicols tolled.

wa?uian& o edded to Hyp. The commo yursY.} wawmn
ouie  Adum [ K.80; R, (S04)s. 34 Hop] Ferrous é-wlfhaa & Aodlim

ALlumMinate.
Th et wagulanl u,nderﬁo J“(dmbdm ﬁd
Fnufftaﬁ O/- Jujdwxxcﬁ Ahu ppt adsdb and Entan?ic alt
Hat ﬁmdz( /u,u]omdud tr colloidal POTHLJ_M o f,o’u-n tu'?ﬁq '
Farh'c,w ruhich Eaﬁ.&ay 44,&& eopn . The wo,yulf__anlz undcr?o
foniabion ﬂj"fvfn? Pdih‘vé &hﬂ'w 0Nt . These fond Nuuwbroliie
Hhe oFPp{Ltah, chm’?cicﬂ colloilal 'Parh'clus g Hhut ,hd,’o An

Hhdr w-mj,u,wﬁon. The coy water L8 dent Inbb @ #L-{:tm,b'on tang

LN

o

.
(S
Y
5
B
Y

I/

gy

v?n? ?dabinow

@ Filtatbion
A dddlimewtabion g cofouﬁul;aﬁon votr it Aent
inh a W%aﬁon tonk o remove oHher enclecd
‘;J;ooﬁn? th"uw. He ﬁUIem wmmonbrf el oo ?mvraf
sand ﬁwua. TJhete )UJ.ter,s conkif [y j ,mevos o1 coasse 7muefb
poe’ ?mvd_, wuwde fond & fine A0 mez one above Fhe
]paMui Hhrough  Fhe filters . alt khe

oHher . .i,'-_'JhmJ poter s
Farh'ciu are seained in Hhe Aond-

ﬂuf&ndid 71 f«US‘abn?

bed and W%Ld pate  wleds ot the boHom . when He
fUtcrobion  buomer &low than sond bed is vemoved, theantd

ond  Hewsed . phe WU:_ INLYAVRY /ﬁina,wj Aent Intp
Kbvigabion tank o vemove clifease cww.ln? bockerfol B

AHs MDD OTOOUNIA M.
Scanned with CamScanner



| @ stuanon & BRMESEE g _
Ahe  prous °of dulrovxﬁ? ration
T antsms  rom poker DWMCYW'Q |
Hhs Pvuﬂfou oot cotted ueruj(n? a.rjm .
oeler (caods) chlosine, u- raxb(rs N ojom.
b Henw Ore whed to LEmited
sale  Ereatment . ehlovine 4 e b

O wed 44 o Amoll scate treakment.

g OHhtt micro-DY?
chemicals e
Thaqu are AZLLOJJ“H? pe
Ul reuys and 0gone  are
.% mé

;J..Ld-cp\iﬂ(f Fopder " ,. | j
' - Caoch, #tots adth Dat'ﬁ. ?‘V'”? Lime & /Ltbuo.hn‘
dice veoch KAtk water cjivmfj hlﬁDOUmloﬂe—
ous atd. Hhis Hodl eombindd KMUR  en Enaft.fmw In Hhe |
eebly - of orcﬁww&rm 31 'Thr;nl:ar Tolcs'brozf Hhe or?wwsrm- chlon ne
als0 ,hdf;,g in B-umouin?, undesivable &DlDL(T.,/SmLLLU{'ML Koter.

Caocls 4"<HJ40' _.zb;, Co,'f’,DH);_ + cly

\ els 4+ HeO ~ Hod + Hd

' H\‘fFod-)[orDu—S
2 add
pod + Cattrm& —— Yums o Killeel of du’tvﬁtﬁcd-

Ry Y T

hldine. this  chl

AT RS 4 A UV TEE # % TP 2t ]

wok + Bockerion —— Backerios QYe killed of du,m?wl‘
Jhe Hdduel dhldunt 4 wenoved By enfvum? Hy0
wwwﬁm A bJ.’ addﬁnci NH, . A mixiuwu Q‘f) c'hloiinc |
ond. Ammonio- «Fﬁm hldamine .. this  chldamine bektey
$tcr_ii60.h'on aﬁmt than chlorine .. chlovamine  dounot (ﬁ{vg_
O‘“‘zf | iwita,f—imﬁ pdouy and - ?[wu ﬁeod taste 1 Noker.

T P S S PP D U PP ST R TR UURC IR I LV

Ay +NHy —— dNH, + HU
' _ chloramine

x BT%wK tpoint  chlorinaton ! o
ih & ol known ob fuu sudiduol chlorinalion
‘and It B o A,]Dcdaﬁaad m‘(fﬂxod oé cthrinah'OPn fiol' »
treating Righly pq}lurbd poter. Hhix prouss Involves
ooldition Di Aaddident  eumount opL chldine to oxidise

.—

L T ST PRI TCY IS T P o Bty L L RN oL L] P LR B T B P I ¥

Scanned with CamScanner



| 'G
Omaan?c mattey  and othut  Impuritics ,va."ma» behind
Mainb{ ﬁ“ﬂ chloyine to de..&tmtj clih eade w,wun? &’aactuda.
phen  rhe amount of chlorine 3 added 10 RotVr 18
ﬂ}todwawj wnowoned . Hhe Sl obloined o be %Lfmsuvtcd

cﬁYo.]ohiLa,LLLi 04 i;ououc" ‘ "

phen  chlovine 15 added fo
¢ patve, thuw it a pYoportionol
.55 inevease 10 the amount eb reidual
%‘5 chlorine fn the b m’n:? Fhis chlorine
.é FT(C‘ N . . i .
QCT Nprine: gicligus end vemoves dganic mette

Amt O]L Qh\oﬁn?t uddgd;_ .. .and combine 'M%Fh ammnm aiﬁ
40 +o%m Q\loa(o.mina. ?14 e seautt @-F Hu ' Hhe cumk oi. L
cuidunt chldine Auddeniy devunges . Bul o additien
ob chldune cri\/u .ca- Ffofoﬁrﬁ..onoﬂ invuose in Lhe uly @{. ,
wuidual  thidine . Hh ch]!o'unc \.du,_tmv Lha aLuScaJe aa,wn?,
boctuvias and okht ‘mj.:c),_-t_:_obu’ anlsms. the addition Sf '
chlovine at the dip 8 break i1 ealled “Break point |
chlorination | S
This prouss defy& fn Fhe rumoved o undefivabie
Smul, colouy. e tasle «ﬁmm pootey. '

E@Saﬁnaﬁon ! ' \

.

Qea  podty  eontodnd ion{:}t euontitivs ef glissolvdd
A0LD OV": of which poditm  chiloride 4 AN Exem Hene
it L unsulbable 4 domutic , Induxtrial and
a?f".wjrumi Puf‘oo’:u, potey wnt—o_{mm? dizsolved Aol
wilh o pectiliar [ pecdiar] solly  touli & Henu tF
colbed:y Brawish woter. '

pualinabion 1 @ procis of Farh‘al o'llcbmFJ_zI{, vemoval
% Nol V@m 'Ae,a noter  Aome, of the im)oml-ant melhods |
Usd [0 dg,;almaﬁon_ oi nakey oy,

Scanned with CamScanner



) Floth &vaf»maﬁon A ;uuumﬁon-

8 Fre v,mca
» Eludvodiabyilt 7
A) Revevst OAMDALS

1) Flosh Gvapovation & RitHUoHon;
| oF 4 the bul mubod  availahle $9 sumovin
cditsolved 40Ul and  okher  Impuritiu gvom s poter.

shen At ookt b Evafnomrwt- onby  puve pater citkill
ovey (u:avfn? behind e diUkolved  AoUl . Hhe modl,i;‘ ied]

M{n o} didtillotion  is  cotled  Flosh &vaforaﬁon& Tt
mokXes st Of mud.ﬁﬂaﬁe '&va]ooura.to’u” wm,{,um? ob ‘a:bouz
s50unili. toch t‘,uﬂt‘ B maintained af o Lowey
fmpt! w préAUYE HON Hhe previows  wnit . when 4o mater
4 hwabd In Hhue unil . o Portion of 4o woker -umduﬁou
f-La;Ah %vafowaﬁon & ke disodinats i3 condenged . the
md_tl,w-L patvr i heotel at lowwst  prusuye and Aubjected
to. {ash ﬁvaloorob‘on Rhen S oadey
wnil 10 Fhe oHher . T A8 pro
rwuiduol  patut  arriy Lhe

rﬁovu ljSmm One
?’TUfSiVij cldolinated & Ahe
' cliAL ol ed solly . Fhus
duolinated weter & onunbvatd Ao rpoker are  collecteo
ol ) Hhe O/DPM encls - -hig prowss s et and

aad 1n ““ﬂs. LbT memonl?

*) Breeging :
.y rphen Aoy pater s eppled OﬂLL]V -Pu'w potery

Y UL ¢

tj&ta-_'twu out In Hi %orm oﬁ ice leaving behind
the clisolved. 40T in the Lgpdel . the  vugitals of du
oL &LFW WOsheg 10 smove adhering Aol g muld
#Di?bt puie  paktr . his procts has  The follewing  duisadva-
'n.’rcl?u ) U u h?hl.(,l. Exf)m,{jvg g, on be AJ.LLCMAM

0 ot elol Lﬂmw
b)' Fhe Wj’uw 0’[’ Lt ;Ldlmr,d v Amald  In ,«uf; &

C Auna ouﬁadr ) )ujoa}wﬂ

Scanned with CamScanner

{
e
2
%
3
H
L/

Z

RN

S A

b A O St b

B e A e e L T R PPRE LR R PERE T

TR LT VIVLERPTLV R SRR A

L L N A R P NEF AR



v 1 w

() D

:r\g’ - Electvodialyais

w4 one of Hhe 1m[>or{-ant mc_lloou‘ wed Ln  Hhe
duolinahon of woater . the prouss  of )ufom.Hon of U:Ld*roLAJCu
ﬁ,wm Awoe oker .u,linc@ eliekric t;iu,d i codded uee_Chadia;h‘{ALs.

RS 05
e s R e v R
o) A e T T e e Do )

&Lw&odiahjw ; dn Hhas proes ol Hie aHon te enionk
Pfdmt in 4w poten o vemoved  bay W’“n? ireet ! ;‘
cwrrent (©c) ond ,wtin? tlecfiodts and slgiel plastic LAin

meumbrone palr.  the Fr?nﬁi‘z o) Lhis proeut Ulutrated .
‘ ) i q_rﬂb'(o-m
N Hhe oure. '\o\“‘ Gﬁﬂ“ Co Mo bel&.m\fc ™~
f«lﬁ C:::_\;e_d"“ € —p a0l
[
| D e
G Anode { %hodt- |
bl L § BT
Y, \ )
o i

pegblinated vh,0

: c,oncmmhd beo ot . ol
S, ped U sent Into Hhe epywtfmwt e D-C A PM ;

l—hmu.zﬁ.h Fhe eledkrodes o Fhe  eobions oﬁ .dw'solvw—l Aol
PM through  he mumbyane 'k move o khe w_Lhod.&.A Fhe
anionA - ditolved A-QLEJ poM J—hrowﬁh Hhe me,mt-nane 78
move to tht anode Fhus, Hhe coneentraion of oixsolved
Lolly in Hhe entral wm)omhnmt deotenses . & it .Lnuw-éu.
tn Fhe Aide wm[)ovtmmu. e dualinate T poley U yemoved

from Ihe central wm,omtmwr i)rorh ‘Hme o Hme g iF 4
rfq,f;l.au,d_ b,ntr rtfc&.h s ROty Fhis PYOUA M obbly and
o!,iﬁic‘ulf o o'oevaﬂ.. .
. Nnfounin
umbrane - poly Atyrene bosedl POU’Im”’S o ? |
*;[ ::Lfil*;onic‘ ad’dlﬂcarrzu.,: ( eodkion adubve) & kebror ammoniws
sulpht '
ehlorict fﬁ’muf) (onion Adedhive) H‘U-r aje highly )
sautisbant o chamial allock | _

Scanned with CamScanner



P DAL ‘
A> furenes 'Dsm . o] Hhe jmforl'o_nt‘ g ommonly
SR ; ‘ $ poter . hen WO Lol™
Lhool fn Hhe desalinobon ©Of . .
- wad muho o ot Mfam,tad by a /um:fnrmwl:.b
o Lmec}unl contntyaho " fu;m J PR
" membutwane, Hhe Aolvent 7“ | ke ) "
! sde du Ie Smotls . Fhe PthmmD“ BT i—LD d_L)o
" N He conanabion radient E:u'/(ﬁﬁ?‘ acveth e memberane
0 ¢ . .
HOREVU! ) 5}9 .J_‘(jolyo/(_rah'c /Dru%u”fe. me than He dmahc
pressure o}_ the rolution 2] Oﬁa-bl on u wnuntyeted
tide . Hhe  golvent f&ow' saveHd Y (e, Hhe  Aolvent HOM b“LDm
onudtarrd 4o dilute  giels @u¥h the membrane . LA A
Pha' .Pﬁmi/p.u tr,l s vtse Mol & In "I Frowu pust rpolun,
Cholwent) s aeposatic  fom - cissolvec sotls (Bolulis) from
| inu Lh L 4 : n
Ao. . potu . Fhe /)‘r(ﬂuf}u— .gﬁ _NUM‘ FTOM i ,A,LUJ—J»ZE!DGEI
. il

. : { ‘,ho.f\stp_ P
Jhte f‘?’w‘l PN e ‘gwjuk'— °\
13 se X
[
] i
Vo ' | 3 r _ . gtout bam‘i’;»umr.ab'?—
\ - F H mernbTane ﬁ’“ﬂd
NPT IENIEIN .
Y ,:'- . . :. . ’ s o Y LLA tl-kbE'
[ Sea | pore
. : ‘?Uﬁ.e’ ) pra'ttf ;--._s‘ ?H"(C .
' Y b g okes
' w5
! 3 e ==
' |leoncentraltdd bea
R Y- I

Desolinoted okt
Sw. pakey s Lent IntD Hhe Wiﬁmmt and pressure
‘ R . L The A 0 o
of tht oveler of |5~,4.0Ktﬂun I} oﬂ),ue,d ML &tp ﬁ
Fﬂron' AUE 10 suvese dmotis | pure potes ( Aolvent) pote
'Hmt)u.?}w the membrane and  collecls tn Fhe 100 Aict
tomporbmenly . Hhus  the - concentrabion of dittolved Aoll

fnceotes fn Hhe  wnbyad, wmfmrmc.nt' FHhe wngmlmlwﬂ .

Poten s sumoved.. pom Hhe ntral wm})arrmmr yrom

Scanned with CamScanner



,-"""\\
10

{f
Time 10 hme

b b mplasd by jrah e saton :

Jhe duolinated paton & LaKen owd #ﬂm I—he.u'.dl i\
i
i
|
|
|

wmfavt-mmu .

Tdhus procius has  Hhe #o!,tomim:j qdvanba?eﬁ
over He OoFHh M uUARocls —

ok L -/Sfmp-u te &aé-tr to ‘Dj)t_’(afﬁ e Hhe o L3 OO, .
9y The malntainant ol o} Hhis prouu A4 &DL'LTJJT on

rn)o.P.Qu,mmt of He  membyane - he Jlﬁc Hre ot Hhe

memberane A3 .}u'.(j.h e, 1F tan be &a,u.b( w.f:wu,d wdHhin

Jeud minwty U khout aﬁta-{n? Fhe «ﬁm ool &u.ff:.bjl_
8y Hhut Prowu con fwmove ol the obions gL anions

0‘7 disolved  sollh  colloidal ParHo,Lu te or?anfa maotter

o jg,gﬁ;r mole L ton wu';?ht- | ,

~ [ Mernberone —> JhIn -ﬁllm& ot cebtulete Olebate ot

|
#ud on &{Hhey Adeles o; Ftr*z_mre,d_ tubtj '

-
L~ -

Scanned with CamScanner



