Oppl=— T
Wakest Pl

o = .
R i 5

DPL\,jS ol and C{AQ,V\Q?COJ onpezfﬁes o (/OCJCST/%

| ‘M) §lrs Redn o ke PH g o

—on uality Standoxds  and

Al leori by | Fosbidiky
TDs. Bop , CoD havd ness. B - to:g

X® il D Bk /Tmpeth’o{*j ard Permanen,

havdpess. Hetods 4o convest ravd wodey

U/r\fl'o SoPl walest. — &M

O P
2@ Eutsopfcakion oand 115 ¢ PPects . — sm

@ Cnadusinfat wosle walkes Egeatmenkt . —sm,

& . x
® Physicol, Chomlcalk,and biologicod Profexties

® Plhysi cal
Tem pevokuye
Cole
toste
Oderst
Tex bﬁ’d?m

dissive f sqy s

&

CAWQC@L

PN, £ ‘.
L = [Z/eo(?rzcout Coadush\u@ﬁaﬁ%g y,

ﬂ’)/AIO o]



( Chamalaty BN COrond /

m R o ]
(dissalved axyge ns), CoOD  BOD, ( Biolgic) ugen
Ckwund) ‘

@ Biol l0g 1Cak.
Micyobat Condameral-on, Totak Coli e,

watest (4, 0)

Qﬁ

/\

k*jbz%’cl"\éahm .- sp> . o5l o
SL\aPe = v’sl«ope/ Argulos ) Bent
Pord. frgle i lou.s? |
5@;& lerg R - G54 pm

DBt pramrentt i M= 1.83 do;b\‘tfﬁe
Bord snesgy of O-H = 4560 ¥J [ prde.

D 20 l«jH” / MU"W

fSLa }\IQ;,,FH}, /5‘?/10%‘ p) ')CH;/O

© p.o Lok = Y6 ﬁP"ﬁ



.

C Ph 5 ~2ral choyocl resiskics

o . & ¢ D o
r,u‘ ‘ ’, - I(Y) l ¢ .l,,(;) vO C o ﬁ)l'--} C5 C',f, L*,,(Jj‘ ('lv{
N Yernpoxaky  Physi

taste , ocdoudt ard @6) ay,

- a1 A LT
(term ﬂ?w\vl'mr@ ., colowt,

. © =
hy SenSeE A Aouch, 5 9ht, sSmq ¥
delexrmined BPY

:\u\j ‘: O ; \ -~
: TS vch , Coloud By,
3 !’:CJ/ E-)(OJ’Y‘ Die e ’T CmmYQ/( QYC}- b(j Jr() b - 4 %C’j‘”{}
\ i
{ds by g
S bbxbgolhx and CJUJW””*Qd Solas by = Ihk

ard taste and odawst by smell.
Q) Tempevatore !

D qompeature 9s a m@a.sturc of He :ONGVO.ﬁe }:‘}r,%
enogy f water molecules . Th- ¥s measored. onq
(Rcan =cale of dGQYGSSVCGlEj'zuS ordegvegs P‘q;w@
n heft

2) T@mpevw’um Tn walen lodies genevally folauy
maan dolly oy Fempevalore . T th?loences'
arcounl- e oxagen: that Can be dissolved G0 Gaky
yake cf- Photosyn Haesvs bbﬂ algac C“'d Qﬁeﬂ Cugral
plants B ‘

B colowe T 3 4

D colouy Tn waken R pYimalYy A concen of

Waken  Qualfty .

2 Colowr 3s veduced of Yerroued Bromn watken
gk He e o) coaqulodion, 5@“’3"5 and
Ritvarien techigues.

Oste and odoy ¢

D Ste ord odawst avle horman pexceptions &
Lok os QL \Ty .
2)

Felodively  =fimple. cam poords pvoduce  sow
o¥gle

20ly  Yastes.

chjcwcmj sweel- and



bittet  tastea ave Pyodoced %cﬁ moxe CompleX
CYIaric  com founds. |
z ‘\ Q“\"‘\' (‘?ﬁi,’ v o U(“GN h-j 3(;&"3 M’OrL(;»F l"t‘(“v‘) F,l/,m b ) ‘%"é&,rt?
| doeconpPos? Hon b ox qoruc. moldten o h‘{ VD5 lan -

ces added  to e weaske walke.
e | - ~ (\/ k‘
d\ 3 Ur\bq)d\ kf;)

ot Y s a measpre of the fgh)- s .-
r\r\ \WC‘) P\’QW\QV\@“ C’P‘ (}30\&(’)1 Wd C(q @nﬂp\(ﬁ%d

- s08 p(/nc‘k’d and  collofdalt Y\"QJC’CX\(’AJ

D Tt %s Tmre-ant for heatth and  ece aesthelc
COSONS. ‘
12) Tusbidity  Pyovides an  gsrake o loial 508
~ solfds (Tas D con contealion -

@ Chemlcat Propexties

“There asie fows ¢ hemPea ConsH lventa ch waken
Hrax Con 1ead o health Problems ol ih cren a
Single cxposure. The majos chemtcal  pyo pox-ies of
the  wates ase discossed  bbe low.

@ PH
G gt s o measore o how actdic or basic (alia| lne)

the wakes is.
1D 5 |
| e pH scare 4a lBgasthmic drd: Yaﬂgés Brem
O (vewy ockd e)) to 14 Cve)g aUca,ur)Q)
5) £lechPeal Ccnducq\ﬁt’g B
Y The coducKVity o oaten s ke ablifly o
CO(\dUC( an {echﬂc cuyyenl- by ‘th byeaddawn

of dissoWed c5ifde 9 'nto POSMV% ond
‘Negarvely  chasided Gens. X




%) “he  rrafow  post 1S vely (“quod Goms oo Sod l

13 G
calcium ((0\“) lea 3310M ("{ Cmd mﬂgheg,%

ﬂ l

\ The nmafoy m@q@b\/(’ 1 Chﬁg@d QC}’WS T ('Q%Qﬂ

2.
Yclode.  chiloside Cel), sulphake (504 ),CC%Q%
Ccos?), ard bicxtrare (Heo™). ;

C) 5&(9‘/1(? \’j

i

?mm ?\J Q. TMeaSWve C’F/’WO %Qﬂh’}j

o(’ callse ?n the = coakedl. Because angg_g ed -
mcv@ase 3 ?m‘?(y as wc/l oS C%C‘OCI‘TV(JH fﬁe
06 eosuves asie. yelated

d) alkal ﬁ(f}j

The  aldcadSng Y c;l rnhuvoj uxdﬂﬂ Qs Ieneyq |

due 40 Hhe preserce of bicodbenates Poxmeq "
rochons TN Re sSod(s”

D T may arso be ats¥poted i ﬂ%e Pr@-sencecﬁ
CO?ﬂoonai'QS ard  hydvg>des,

S Digsolved  oxuygen

" Dissolued o*49en s Hie arewn (- of- Jaseaus

owgen (0,) dissoved 9n an  aguecus DluHen !

P Biochemdcal Oxy9en perrand oy '
Biochemfal orygen demand s the arauntg

disgoved, owygen yagulved bS”O'Q\/vOf)\'C ‘biologiaut
vganfsres  to  degilade the organic mdlestal
Presenl- 9n o waken body al- antaln term parake

AVESL o 5pPectpee. f’mo peiod .
Y chemicat oragen Derrand (Ccop) -

~E

ty QP U"H%ﬂ R S A

The Quan 17



" . —~ P e e - R L& I \ o
| oxddize e oyganuc N alten . present- 10 w alen

| " - O N 3y, * b . Q. j° ,w:*.‘-‘(v., o D N
| body  onden  specfpic condPhans o 00X (2XNg aopnt

: . 0 !)
tempevaluve and Hme')

£, 1 o = - o} — -

7 Ynto
SRk coake .
The S
Process o reroing soioble Salts of
gy

Um aund " MAgnesiom va }xag-d (Oakc ?‘

“rown  og SoPlering o walay.

{ H 2 +h ) g S '
ethods op Softerdng temporayy - haxd waken:

These  ase o dWPReyvent- methads o 5@?(7@3“5
tempormayy kayd oatkes Qas,

= Boi1?ng Methed

2. Clayle's moethod. Do
BolI?Ng of wocden ( Physicat me thod)

&}?\?ng decom Peses . cal C?'Qm axrd rrognesium

n

hydvogen  Casborakes o thetv vespechve  conhen -
akes. Wakest ond cosben diodde

ok 9os: The calCiom
ard mogresiom fens ose v erroved ce Byemr wakey

s 9nsoloble  ad¥benates ord thon Ao Pocs Yo

P as

(P

7dz ak the. boHemn el bek lens , Ty
mQ/\“\rwod Canvol- be Used on lasqe, Scalo,

.3 Ca(HCOs), + Heak— - CaC‘oz'_rCc'l.f H, 6
L .

Cloxc's method (P\dél?‘h’ce%’)ﬂ'b? Sre):
The mothod of SOP:!"?Y.\E} Yhe twpobcx&j |
hoad wWakes by us?ng 1Sme %s krown s



AS Clayels wiothod . 1h s mothod | the Cayp

Ny,

Cted auanty by of 1fme 95 added o Fapq ..
Tro. Yme  veacts with eoloble 548%878,0 d,

N
& calctom and rmagnestorn o prodoce Vel
Nk

cRve Ynsoloble  codboroles . 1n His TJPQ.,moa,,
cxces 1iMe should ok be used becausg %ﬁ
gxcess Bma  vera¥ning belkfnd In wakey

auses loudness of woaken. .

Cal IDOUVP# Ca m,quPl CalO,y ﬁDﬁQw + 9150

- Mg CHCOS), + 2 Ca(oH),——® Mg (OH), + 2.Caloy 19y,
- soluble bico¥porate 4 1$ne Insoluble  hydvoydae 4 iy,

Metrods R SoPten?ng  pesrronent Hoad watken:

These asie Poust dYRPevent metoda of .mo.wg;w
Pexmanent- jae baxd coates as,
1. Scda csh e Hod
2 Lime soda, method
7 RSt method
_

Ten Exchinge modhod,
S0 Ash mothed :

S0 agl §e .
iy ol fod 15 o mmescfay rome of sadiyn,
i Nwﬁu\d?ﬁw 2
Q/Spmouu. Tn sock, agh e thod
Soda agh ¢a adel _ o SRl Hhe

..
Qsgh . yv¢ o +d houd walesn. The soda




Ny €O, Cog) + Casoy (0g) ——W \LDN.@O: (ag) + Cal0,( 5

%L 05( 5)
L2/

Co (HCOLY, +.00, 07 —— W Co(Os + 9K lq HCO=

- BET a3 o o

Cocly + (o, 0oy ——p CoCO5 + 2 MaCl

)

A Vel o
Mg CH 03), -+ (o (O3 —— Mg COx+ 9 plo HCOs .

¢ s P g :
2. LYme Sodo. meHod -

e Skl rrotod % Corn b o Hon cR Claxk's
method ond ash e Rod . in Hhia me Pod o,
Yerpoosy ord vermonent hordrese o Lodes Gs
vervoved . The tme veocks  with bicaXberotes
and  Codgrole while Re soda ash yeocis
LIt Chioftdes ord  sulplare to praduce

Trenloble dporodC. Thus, 38 wokesT beormes s

Co (HCO=), SQ\QEv‘LV 2.CaCos +2 H0
Mg (CHeo=)y + 2Calon), —m Mg (), * 20l
Foun me Tfalw A 1Tmrie -~ =nda voceas !

¢ PRarch Cod precess

e “conVinumis Cold  pyvocdss.

okl W\OT proces

2. M@E_-m oY ﬂm&ﬁa;_%_.- Pyocess -+

zeollte a@ m\éwgijm .*.jo,Q\o.,_oQ\OCw &Cwﬁoi
o Silietes bufit gp o Havee  divenHomal
Lvoome poere. o N.mwa. Om\ O ﬁ, ﬁfogu " Febvahedva
Ynred wm shafirg of- oucﬁg akems. Tre | 5qu
A Hese teha hedva vesults Tn poves of
2eolfre  ohich  pewmilie Bo wﬂ@c@%@ﬁk« Es
wakes yrplectdoy  grd  jone.  2ealite Conddine



ALY L TY%J\&\;% \J«YQ CalSYis T Py =

styuctora - They " avie. copable of Fxclard,

'8

ot ptt Gy POy ez o

|
M (::,y\?,,.i;\\,.‘vgfu ¥ B ¢
| ! - y { ;0 0353 %
| cp o e paqy & .wlxv\;b\, rosd  (uOyeh,
| 0 CIN }
% X ¢ ,* A .vf w.\vil\
M 2ot e ) 4
|
5 - i \J -
) aaroval zeoltres Cra 0. A1L0s. 45%0,.9,,
‘ I3
Yoo eyniReite 2eolttes
nio
P Mot
54_~Q; 5~
s \ N Q. & A A -
\A_ I -~ \ o
S al ey

Stouckove o eolfre.

m§m+mx®5m Process:

hern hasd  woaken %= pogsed Thveugh, 42,
bed of zeoifte, He haydress Qusthg gy,
Hq?! Sens ave volaRred @n e 2oo 1Tre wﬁwa
Caz ord Mgl and an feu\alenl- amawnd-
W% Mo s ase  veleosed G He Qt@msm,
kST The, 2 yohang e veackhion  bakirg poge

| P &

" du ag va &%;QS@F@ Process aste.

| Rermova aw..mﬁmﬁazugAm.YDuNfawmm“\

| Na,2, - Q&r G I

| ,, owu AN QN +7

| g g mow

1

ZDP.\; ZQ mIm,h, v — T@N + Na H-Co
BT L Oa

. A
g 37 L B PRIAAN e : s 2ovad o
- X - B




25, SEEEREERE

| @

RETOVER OF 0 non -~ Colbonare  roydiness:

ZQTN = ~Cagl

>..Ca2 ~+ Nl

Na, 2+ Mgcl, —> Mgz +Zoﬁr

4. Dermfneva t ,WP_A% E@mmwu o Jon m,g@p&m Pocessyy

. U@%jo,\@:wr@\joﬁ @Qmmmu 45 an on Exchroige

Process In which Porous, %nssicble, Cvess 1Tnicay

long  clholin Wigh maleculan weight syn iRorie
vestinas ane Gsed as Sen enchorges.

The fonckaral gvaps
BS  osie - vespansinie. Poy o Exchange pyp,,
9. Resing rl-afning adlRe Qveups

ose  Copaple cf ¢ Changing’ 0,
Efw Calions G

7 s
waken ag o @niniry
g@ < . gvedP3 85 Gopable Q?mi@@@y ng
Thefy on- ins B angns n wasd.
The ovganic 9on exchange vesinsare:
Cakien ¢iretarge resin.

. o
Grion  gschonnge vestn.



mg .AB\Q Qﬁ ﬁ%

{
!

{

_w thlmI\ _m;Iul A:IN\ OIIGIV n.r:_
| _cps=CH CH—CHy - ,
CHy¢ CH—C .~ CH = ﬂx D: o
S0z HY = I+

S _

h S04, H mwO, i
_ Iozm MCHy

M
_
* | |
["CHCH = CHy CH- 2;% S £
_. SR Imz-ng

dt@:%m I méos

N
i
M

N

m ‘ ] M\X.OTDC)mm ¢
«\@m(«s |

Q\ EOT [TROPHICaTION :

&
\
\

D The oo m\CJQUT@OD»AQD _L,@B:u Megna
3

Ve oL ys shed

2)
WT Qs vePewed 4o as  excessive Foxte 19 2,
G
ﬁﬁnmmp <Dm®a/§:\m Slewy — TQ\C:)@ ,\o<®u\m§
0

cexnta
no;D masne, coaslal EP&ﬂwau jcgg
1O
Which yesoit Qn the " nuisarcs gYewdty, o
P

vNU -
\O 3 r e Cuok.,oﬁ gf\n,m\ DSQ ‘m«ano
tvare
SHveney ; Q@orsow A R,
@wjﬁm

| Qu?%d(pw
| and - uy nb
DA _Jm/w

—

<

a

_.m

Qf [+
.SM&QAO Plant vwaresfalq Such as adge and
O Phytes. Thls 9
N town &gmmgron_
Cle-

Cdeusst Pycb)
Gm
> 943 Jepletion, ﬁwacm&

Fossfipie Posh k3
Ul M& Toxic Mwme,m an
) ,



canseguences of  sudxophication:
EutvophPeatien - lades, vesenovs, Pends,
2ess, and Coostal watess s velaled to

the obstsuelion of vecveoclion  $or bathers,

health concesnt swekh as dermakitis, ond
4rgestion of- tordn - produding alge. in cdd -

to YRese Pockoss, sutwophication also Couses
Fmpalymenl- of- Pishesies and cansom pren
o cakarnGraded shell #ish, advesse e PRects
on liveskock , dvinking of terdealog iCally
antarbnaked ekt

onlxol b eudrophfad-on:

D folzoph®eation @mn be antholled £ffechvely
by daske Veductien 9n the foral hulen)
vod S o ovesloaded waler systen,

2)  An Snlegyated appvoach based on waken
body nutaient MoSs  milance, takleg Tnto
anstdeyvakon spect Fe  geographical
CQmadoloaial , and gcolo@icad condfirens,
con be gppecve.



