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l¾udka; úiska isÿ flfrk c, ¥IKfha ridhkh

c,h hkq mDÓúfha Ôjfha meje;aug w;HjYH tla idOlhls' ta c,h ffcj ridhksl m%;sls%hd i|yd odhl

ùu iy tu m%;sls%hd i|yd ødjlh f,i ls%hd lsÍu fya;=fjks' tfia u c,h iajdNdúl mdßißl m%;sls%hd

i|yd ødjlh f,i o ls%hd lrhs' c,h fufia ffcj mdßißl m%;sls%hd i|yd ødjlh f,i ls%hd lrkqfha c,

wKqfõ wmQ¾j ,laIK fya;=fjks' c, wKqfõ cHdñ;sl yevh ie,l+ úg th fldaKsl yevhla .kS

c, wKqfõ cHdñ;sl yevh

tys HOH fldaKfha w.h 104.5° fjhs' c, wKqj ie§ug fya;= jQ H yd O mrudKqqj, úoHq;aRK;d fjki

fya;=fjka c, wKqfõ O-H nkaOk O%eùh fjhs' fï O%eùh O-H nkaOk hq.,h wjldYfha flda‚lj msysgk

neúka c, wKqqjg iïm%hqla; O%eùh;djla mj;S' fï O%eùh;dj fvndhs tall 1.85 (1.85 D) muK fjhs' fï

fya;=fjka c, wKqqj m%n, O%eùh wKqqjla f,i ie,lsh yel' c, wKqfõ fï m%n, O%eùh;dj fya;=fjka wKqqq

w;r m%n, yhsv%cka nkaOk yg .ekSu ksid kslr c,h ^Bulk Water& ldur WIaK;ajfha § øjhla f,i

mj;S' tkï c,h hkq m%n, O%eùh øjhls' c,fha fï m%n, O%eùh;dj fya;=fjka fndfyda O%eùh ixfhda.

c,fha ødjKh fjhs' tkï c,h O%eùh ixfhda. i|yd fyd| ødjlhls' wm mßirfha we;s fndfyda iajdNdúl

ixfhda. O%eùh fjhs' tfia u ffcj ridhksl ls%hdj,sh i|yd odhl jk fndfyda ixfhda. O%eùh fjhs' fï

fya;=fjka c,h ffcj ridhksl iy mdßißl ls%hdj,s i|yd ødjlhla f,i ls%hd lrhs' fï fya;=fjka mßir

ridhksl úoHdfõ § c,h mdßißl O%eùh ødjlh f,i o kï lrhs'

c,h fufia O%eùh ixfhda. i|yd fyd| ødjlhla f,i ls%hd lsÍfï wys;lr ,laIK o mj;S' tkï úúO

wys;lr O%eùh ixfhda. c,fha fyd¢ka Èh ù c,h YS>%fhka ¥IKhg ,la ùuhs' fufia úúO ixfhda. c,fha

ødjKh ù c,h wod< ld¾hh ioyd iqÿiq fkdùu c,h ¥IKh kï fjhs' c, ¥IKh c,h fhdod f.k lrk

ld¾hh wkqj fjkia fjhs' WodyrKhla f,i îug iqÿiq fkdjk wdldrhg ¥IKh jQ c,h lDIsl¾udka;h

i|yd ¥IKh fkdjQ c,h f,i ie,lsh yels wjia:d we;' tfia u ld¾ñlj wdydr ieliqï i|yd iqÿiq

fkdjk wdldrhg laIqø Ôùka uÕska ¥Is; jQ c,h yqud,h ,nd .ekSu i|yd iqÿiq fõ'

c,h m%n, O%eùh ødjlhla jqj;a ks¾O%eùh ixfhda. o c,fha iq¿ jYfhka Èh fjhs' fujeks iuyr ks¾O%eùh

ixfhda. b;d úI iys; jk w;r wxY= ud;% m%udKj,ska ødjKh jqj o ta m%udKh wys;lr wju uÜgug jvd

by< úh yels h' WodyrKhla f,i b;d m%n, ms<sldldrlhla jk fnkaiSkaj, c, ødjH;dj ñ,shkhlg

fldgia 1780 (1780 ppm) muK fjhs' tfy;a îug .kakd c, mrdñ;s w.h wkqj fndk c,fha fnkaiSka

;sìh yels Wmßu w.h ì,shkhl fldgia 5ls (5 ppb). tkï fnkaiSkaj, c, ødjH;dj wod< wju w.hg

jvd 350,000 jdrhla by< w.hls' fï wkqj wmg ks.ukh l< yelafla O%eùh fuka u ks¾O%eùh ixfhda. o

c,fha ødjKh ùfuka c,h ¥IKhg ,la jk njhs' tfia u iïmQ¾Kfhka u ks¾O%eùh wKqqjla jk Tlaiscka

wKqqj o iq¿ jYfhka c,fha ødjKh fjhs ^8 ppm&' fï b;d iq¿ jYfhka c,fha Èh jQ Tlaiscka ish¨ c,c

Ôù ls%hdj,s i|yd w;HjYH idOlhls' ish¨ c,c ffcj ls%hdj,s isÿ jkqfha fufia b;d iq¿fjka c,fha

ødjKh jQ O
2
 ksid h'
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c, pl%h iy c, ¥IKh

rEmh u.ska ±lafjkqfha mdßißl c, pl%hhs' fuys § c,h mßirfha úúO fldgia w;r yqjdudrej ±lafjhs'

c, pl%fha ish¨ wjia:dj, § c,h ¥IKhg ,la fõ' c, pl%fha wvq u ¥Is; c,h jkqfha jdhqf.da,Sh c,hhs'

^j,dl=¿" c, jdIam" óÿu" ;=ysk iy j¾Id c,h& jdhqf.da,hg c,h tla jkqfha fN!ñl c,h jdIamslrKhg

,la ùfuks' c,fha ødjKh ù we;s fndfyda O%eùh ixfhda.j, ^,jK wdÈh& ;dmdxlh by< w.hla .kakd

neúka tu ixfhda. c,fha jdIamslrKh;a iuÕ jdhqf.da,hg .uka fkdlrhs' fï fya;=fjka jdIamSlrKh

u.ska jdhqf.da,hg tla jk c,h mßirfha we;s msßisÿ u iy wju ¥IKhg ,la jQ c,h fõ' flfia fj;;a

jdIamYS,s O%eùh ixfhda. jdhqf.da,fha § c,fha Èh fõ ^H
0
S, NH

3
, NO

2
&" tfia u m%ldY ridhksl ls%hdj,s

fya;=fjka jdhqf.da,fha ksmofjk úúO ridhksl ixfhda. o jdhqf.da,Sh c,fha ødjKh fõ ^NO
2
, SO

2
,

H
2
SO

4
, HNO

3
, NH

4
NO

3
 wdÈh&' tfia u jdhqf.da,fha mj;akd b;d l=vd wj,ïì; wxY= o ^ÿú,s" mrd."

nelaàßhd wdÈh& jdhqf.da,Sh c,h iuÕ tla ù jdhqf.da,Sh c,h ¥IKhg ,la lrhs'

c, pl%h

fï jdhqf.da,Sh c,h j¾IKh ^precipitation& (j¾Idj" ysu" ;=ysk" óÿu" whsia leg j¾Id ^Hale&) f,i

mDÓú mDIaGhg <Õd fjhs' fuf,i mDÓú mDIaGhg <Õd jk c,fhka fldgila mDÓú mDIaGh yryd .,d

hEu fya;=fjka ;jÿrg;a ¥IKhg ,la fjhs' Lksc øjH Èrdm;a ùfuka iefok ,jK ̂ nerf,day ,jK&" mfia

we;s úúO ,jK j¾." ñksid úiska ksmojd mßirhg tla lrk ,o úúO ridhk øjH ^fmdfydr" ld¾ñl

ridhk øjH" lDIs ridhk øjH& wdÈh c,fha Èh ùfuka c,h ;jÿrg;a ødjKhg ,la fjhs' j¾IKh u.ska

mDÓú mDIaGhg <.d jQ c,fhka fldgila mDÓúfha mdIdK ia;r yryd mDÓú wNHka;rhg .uka lrhs

^Ground Water&' fuf,i c,h mfia Lksc ia;r yd mdIdK ia;r yryd .uka lsÍfï § fï ia;r úLdokhg

,la ùfuka úúO Lksc ,jK j¾. c,hg tla ù mDÓú wNHka;r c,h o ¥IKhg ,la fjhs'
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c, ;;a;aj mrdñ;s ̂ Water quality parameters&

wm óg fmr i|yka l< mßÈ O%eùh fuka u ks¾O%eùh fndfyda oE wvq jeä jYfhka c,fha ødjKh fjhs'

iuyr oE b;d úYd, jYfhka øjKh jQj o wys;lr ke; ̂ Wod( NaCl&' iuyr oE b;d l=vd m%udKhla øjKh

jQj o b;d úI iys; h ̂ Wod( nerf,day whk&' fï fya;=j ksid c,h wod< m%fhdackhg .kakd ld¾hh i|yd

fhda.H;dj uek ne,Su i|yd c,fha øjKh ù iy øjKh fkdù mj;akd øjH i|yd Wmßu wju uÜgï fyda

mrdi ;SrKh lr we;' fïjd c, ;;a;aj mrdñ;s fõ' mdkSh c,fha ridhksl mrdñ;s iy wmc,h neyer

lsÍu i|yd jk mrdñ;s f,i úúO rgj,a iy wka;¾cd;sl wdh;k úiska m%ldYhg m;a lr we;' fï

mrdñ;s wod< iSudj,ska bj;g .sh úg c,h wod< ld¾hh i|yd iqÿiq fkdfõ hehs i,lkq ,efí'

my; j.=fõ ±lafjkqfha YS% ,xld m%ñ;s wdh;kh úiska m%ldYhg m;a lrk ,o YS% ,xldfõ f.or fodr

mßyrKhg iqÿiq c,fha ;sìh hq;= Wmßu w.h fyda mrdi fjhs'

YS% ,xld m%ñ;s wdh;kh úiska m%ldYhg m;a lrk ,o f.or fodr mßyrKhg iqÿiq c,fha ;sìh hq;= Wmßu

w.h fyda mrdi
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wmc, ;;a;aj mrdñ;s

wmc, ;;a;aj mrdñ;s lsysmhla b;d fláfhka i,ld n,uq'

² pH w.h

pH hk wl=re foflka lshfjkqfha yhsv%cka úNjh ^Potential of Hydrogen& hkakhs' pH mßudKh ^pH

scale& hkq ødjKfha wï,sl;dj fyda Ndiañl;dj m%ldY lrk mßudKhls' pH w.h f,i ±lafjkqfha

ødjKhl yhsv%cka whk idkaøKh ^mol dm-3& RK ,>q w.hla f,i m%ldY l< úghs'

ødjKhl pH w.h ksÍlaIKh lsÍug l%u lsysmhla we;'

1. wkqudmkhla fyda fjk;a l%uhla u.ska: ødjKfha H+ idkaøKh ks¾Kh lr tys RK ,>q w.h

.ekSfuka b;d ksrjoH f,i pH w.h ;SrKh l< yels h'

2. pH o¾Yl Ndú;fhka ̂ tkï ødjKfha H+ whk idkaøKhg wkqj j¾K fjkia jk m;% wkqidrfhka&(

fuys § wod< pH m;%h ødjKfha fmdÕjd ,efnk j¾Kh iïu; pH j¾K mßudKh yd .e<mSfuka

o< pH w.hla ,nd .; yels h'

3. pH ógrhla Ndú;fhka: fuys § c,fha H+ whk idkaøKh iu. úNjh fjkia jk úfYaI

bf,lafg%davhl úNjh ̂ ùÿre bf,lafg%davh& iïu; bf,lafg%davhl ̂ Ag/AgCl bf,lafg%davhl& úNjhg

idfmalaIj uek tu.ska o úúO c,Sh ødjKj, pH w.h iDcqju fiúh yels h'

my; i|yka jkqfha wmg tÈfkod Ôú;fha § yuq jk c,Sh ødjK lsysmhl pH w.h hs' YS% ,xldfõ mdkSh

c,fha ;sìh hq;= m%Yia; pH mrdih 6'5 -8'5 f,i ;SrKh lr we;'

tÈfkod Ôú;fha § yuqjk c,Sh ødjK lsysmhl pH w.h
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² ikakdhl;dj ^Conductivity&

c,Sh ødjKhl ikakdhl;dj hkq ta c,Sh udOH u.ska úoHq;h ikakhkh lsÍfï yelshdj ms<sn| ñkquls'

fï i|yd c,fha ksoyia whk ;sìh hq;= h' msßisÿ c,fha ikakdhl;dj b;d wvq h' msßisÿ c,fha we;af;a

c,h iajhxwhkSlrKh fya;=fjka we;s jk OH- yd H+ b;d l=vd m%udKhls ̂ 1×10-7moldm-3 ne.ska&' c,fha

ikakdhl;djg m%Odk jYfhka fya;=jkqfha c,fha Èh ù we;s ,jK m%udKhhs' ,jK c,fha Èh jQ úg ta

,jK wod< leghdk iy wekdhk njg fjka ù ic,kh jQ whk f,i mj;S' fï whkj,g c,fha Tn-fudn

.uka l< yels neúka úNj wka;rhla fh¥ l, bf,lafg%dav fj; .uka lsÍu u.ska ikakdhl;dj we;s lrhs'

ikakdhl;dj i|yd c,fha ødjKh jk wldnksl ,jK" c,fha § whk njg ú>gkh úh yels ldnksl

,jK iy ixfhda. ̂ ldnksl wï," Niau wdÈh& odhl fjhs' c,fha fyd¢ka Èhjk tfy;a whk njg ú>gkh

fkdjk .a¨fldaia " iqlafrdaia jeks ldnksl ixfhda. u.ska c,fha ikakdhl;djg olajk odhl;ajh b;d

w,amh' ikakdhl;dj uekSu i|yd ikakdhl;d udkh ^Conductivity meter& Ndú; lrhs' fikaáógrhg

iSukaia (S cm-1) ikakdhl;dj uksk tallh fõ' tfy;a wmg yuq jk fndfyda c,Sh ødjKj, fï w.h l=vd

w. hl a neúk a f i k aáógr hg uhsf l %dai Suk ai a m̂S cm-1& f,i ikakdhl;dj fndfyda úg jd¾;d lrhss'

my; ±lafjkqfha wmg tÈfkod yuq jk c,Sh ødjK lsysmhl ikakdhl;d w.h lsysmhls'

tÈfkod yuq jk c,Sh ødjK lsysmhl ikakdhl;d w.h

² wdú,;dj ^Turbidity&

msßisÿ c,h mQ¾K mdroDYH njlska hqla; fjhs' tkï c,h ;=<ska lsisÿ ndOdjlska f;drj wf,dalh .uka

lrhs' tfy;a c,hg hï hï øjH tl;= ùu fya;=fjka c,fha mdroDYH;dj wvq ù c,h wmeyeos,s f,i Èia

fjhs' fufia c,fha mdroDYH;dj wvq ù osia ùu c,fha wdú,;dj f,i ye|skafõ' wdú,;dj we;s jkqfha

c,fha ødjKh fkdjQ wj,ïì; wxY= tkï .=re;ajh u.ska ;ekam;a fkdjk ishqï wxY= mej;Su fya;=fjks' fï

l=vd wxY= mej;Su fya;=fjka c,h ;=<ska .uka lrk wf,dalh m%lsrKhg ^scattering& ,la fjhs' fuúg c,

idïm,h j,dl=<la fia fyda ;sñr mg,hla fia fyda Èia fjhs' fufia wj,ïì; wxY= mej;Su c, ¥IKfha tla

oDYHudk wjia:djls'

w.hla neúka fikaáógrhg uhsfl%daiSukaia ^mS cm-1& f,i ikakdhl;dj fndfyda úg jd¾;d lrhss'
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tfia u c,fha b;d ishqï l,s, wxY= mej;Su o wdú,;djg fya;= fjhs' c,fha wdú,;djg fya;= jk wj,ïì;

wxY+ jkqfha ishqï ueá wxY=" b;d l=vd ldnksl fyda wldnksl wxY=" talffi,sl Ôùkaf.a fld,ks iy b;d

ishqï nyqwjhjl wxY= wdÈh hss'

c,fha wdú,;dj uekSu i|yd wf,dal loïnhla c,h ;=<ska fldmuK m%lsrKh jkjd o hkak ̂ scatter& fyda

iïfma%IKh jkjd o ^transmittance& hkak uekSu u.ska isÿ lrhs' fuys § ødjKfha wdf,dalh m%lsrKh jk

m%udKh" okakd wdú,;djla we;s ødjKhl tu wdf,dalh m%lsrKh jk m%udKh iuÕ ixikaokh lr

wdú,;dj ukskq ,nhs' wdú,;dj uksk tallh nephelometric turbidity unit ̂ NTU& fjhs' iïu; wdú,;dj

we;s ødjK lsysmhl NTU w.h my; rEmfhka ±lafõ'

iïu; wdú,;dj we;s ødjK fY%aKshl NTU w.h

² c,fha lÀk;ajh

Tn ,xldfõ úh<s l,dmfha Ôj;a jkakl= o@ ke;fyd;a ta m%foaYhg .sh úg <s|lska fyda c, uQ,dY%hlska

c,h mdkh lr ;sfí o@ Tn mdkh l< c,fha rih isyshg k.kak' ta c,h hï lsjq,a rihlska hqla; nj

Tng u;l we;' tfia u tu c,h iakdkh l< úg Tnf.a ysiflia wef,k iajNdjhlg iy r‘M .;shlg

yerfjk wdldrh ksÍlaIKh lrkakg we;. fufia jkafka wehs@ tfia lsjq,a rihla ,efnkqfha iy ysifla

r‘M njla we;s jkqfha c,fha lÀk;ajh wêl ùu fya;= fjks'

c,fha lÀk;ajh w¾: olajkqfha c,fha inka wjlafIam lsÍfï Odß;dj f,ihs' c,fha lÀk;ajhg fya;=

jk ridhksl úfYaI jkqfha c,fha Èh ù mj;sk nyq-ixhqc f,day legdhkhs' fïjd kï Ca2+, Mg2+, Fe2+,

Mn2+, Al3+  fyda fjk;a ´kE u nyq-ixhqc f,day legdhkj, iuia; idkaøKhhs' iajdNdúlj c,fha

jeämqr u mj;sk nyq-ixhqc f,day legdhk jkqfha Ca2+ iy Mg2+ h' fï ksid iajdNdúl c,fha lÀk;ajhg

iïmQ¾Kfhka u mdfya odhl jkqfha fï Ca2+ iy Mg2+ legdhkhs' tfy;a b;d l,d;=rlska Mn2+, Fe2+,

Al3+ jeks whk o lÀk;ajhg odhl jk wjia:d we;' inka hkq fïo wï,j, fidaähï fyda fmdgEishï

,jK fjhs' fï ,jKj, ldfndlaisf,aÜ ldKavh wod< nyq-ixhqc f,day legdhk iuÕ iïnkaO jQ úg

iEfok fïo wï,fha nyq-ixhqc f,day legdhk ,jKh" c,fha ødjH;dj wvq neúka wjlafIamkhg ,la fjhs'

fï wjlafIamfha >k;ajh c,fha >k;ajhg jvd wvq neúka" inka Wvq ukaä (soap scum) f,i c,fha mdfõ'

fuúg inkaj, fYdaOk l%sshdj fï ish¨ nyq-ixhqc f,day legdhk bj;a jk f;la isÿ fkd fjhs' tfia u fï

nyq-ixhqc f,day legdhk ysiflia mDIaGfha iajNdjfhka u we;s wdfrdamK iuÕ iïnkaOj ta wdfrdamK

WodiSk lrhs' túg ñka fmr mDIaÀh wdfrdamK fya;=fjka úl¾IKh jQ ysiflia wdfrdamK ke;s ùu ksid

kej; tlsfkl tl;= ù wef,k iq¨ iajNdjhla we;s lrhs'
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fuys § c,fha mj;sk fjk;a wekdhk ^Cl
-
, SO

4
2-& iaÓr lÀk;ajhg lsisÿ iïnkaOhla ke;' c,fha

lÀk;ajh m%ldY lrk tallh jkqfha le,aishï ldnfkaÜ ñ,shkhlg fldgia ̂ ppm CaCO
3
& f,ihs' c,fha

lÀk;aj uÜgï my; wdldrhg j¾.lr we; ^o< j¾.SlrKhls&'

c,fha lÀk;aj uÜgï

² ;djld,sl lÀk;ajh ^temporary hardness&

c,fha by; nyq-ixhqc f,day legdhk iuÕ ta uq‘M idkaøKhg jvd jeämqr idkaøKhlska nhsldnfkaÜ whk

iy ldnfkaÜ whk meje;Su ;djld,sl lÀk;ajhhs' fuh ;djld,sl lÀk;ajh f,i i‘oyka lrkqfha th

c,h kegùu u.ska bj;a lsÍug yels neúks' fuys § c,h kegùfï § wod< f,day legdhk tajdfha ldnfkaÜ

f,i wjlafIam fjhs'

Ca2+ + (HCO
3
)2-  CaCO

3
 + CO

2
 + H

2
O

Mg2+ + (HCO
3
)2- MgCO

3
 + CO

2
 + H

2
O

² iaÓr lÀk;ajh ^permanent hardness&

iaÓr lÀk;ajh f,i yeÈkafjkqfha wod< nyq-ixhqc f,day legdhkj, uq¿ idkaøKhg jvd b;d wvqfjka

ldnfkaÜ fyda nhsldnfkaÜ whk mej;Suhs'

fuys§ ldnfkaÜ yd nhsldnfkaÜ whkj, iu;=,H idkaøKhg ^equivalent concentration& jvd jeämqr

mj;sk f,day whk r;a lsÍu u.ska wjlafIam l< fkdyels ksid th iaÓr lÀk;ajh f,i kï lrhs' fï

lÀk;ajh bj;a lsÍu neyeßka c, ødú; ldnfkaÜ ixfhda. ^Na
2
CO

3
& tla lsÍfuka isÿ l< yels h'

Ca2+ + 2Cl
-
 + Na

2
CO

3
 CaCO

3
 + 2Na++ 2Cl-
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c,fha ridhksl Tlaiscka b,ä u ^chemical oxygen demand&

c,fha ridhksl Tlaiscka b,a¨u hkq c,fha ødú; TlaislrKh l< yels øjH TlaislrKh lsÍu i|yd

wjYH jk Tlaiscka m%udKhhs' c,fha nyq,j u mj;sk TlaislrKh l< yels ixfhda. jkqfha úúO ldnksl

ixfhda.hs' fïjd úúO TlaislrK wjia:dj, mj;sk w;r wjidkfha ldnkavfhdlaihsâ ̂ fyda ldnfkaÜ& njg

TlaislrKh l< yels h' fïo wï," weuhsfkda wï," .a¨fldaia yd mDlafgdaia jeks iSks j¾., msIaGh" fm%daák

fï .Khg wh;a fjhs'

tfia u wldnksl ixfhda. jk Fe2+ , Mn2+ jeks whk o c,fha ridhksl Tlaiscka b,a¨ug odhl fjhs'

c,fha ridhksl Tlaiscka b,ä u ks¾Kh lsÍu wkqudmkhla u.ska isÿ lrhs' m%n, Tlaisldrlhla jk

wdï,sl fmdgEishï vhsfl%dfïÜ ødjKh okakd m%udKhla iuÕ wdijkh lr b;sßjk vhsfl%dfïÜ whk

m%udKh iïu; Fe2+ whk ødjKhla u.ska wkqudmkh isÿ lr c,fha COD w.h ks¾Kh lrhs'

c,fha COD uÜgu fndfyda úg ukskqfha l¾udka; u.ska msg lrk wmc,fhah' ta COD wêlj we;s wmc,h

c,dYj,g tla jQ úg tu c,dY ¥IKhg ,la jk neúks'

Y%S ,xld uOHu mßir wêldßh olajd we;s mßos úúO ia:dkj,g neyer lrk wmc,fha ;sìh hq;= Wmßu

COD uÜgï my; j.=fõ ±lafõ'

Y%S ,xld uOHu mßir wêldßh u.ska m%ldYs; wmc,fha ;sìh hq;= Wmßu COD uÜgu

c,fha ødú; Tlaiscka uÜgu ^dissolved oxygen level&

c,fha ødú; Tlaiscka uÜgu c,fha tall mßudjl Èh ù we;s wKql Tlaiscka (O
2
) m%udKh f,i w¾:

±lafõ' jdhqf.da,fha ishhg 21 muK we;s Tlaiscka jdhqj fl<ska u c,fha Èh ùfuka iy c,fha ;sfnk

m%NdixYaf,aIKh isÿ l< yels c,c Ydl iy Ôùka ^we,a.S" ihfkdnelaàßhd& úiska iQ¾hdf,dalh yuqfõ §

ksmojk O
2
 j,ska c,fha ødú; Tlaiscka we;s fjhs' c, wKq O%eùh ksid;a" Tlaiscka wKqj ks¾O%eùh ksid;a

Tlaisckays c, ødjH;dj b;d l=vd w.hls' WodyrKhla f,i uqyqÿ uÜgfï § jdhqf.da,fha Tlaiscka jdhqfõ

wdxYsl msvkh ie,l+ l< WIaK;ajh 21C ys§ yd 1 atm jdhqf.da,Sh mSvkfha § c,fha ødú; Tlaiscka uÜgu

9 mg L-1 (9 ppm) muK fjhs' c,fha ødú; Tlaiscka uÜgu c,fha isÿ jk úúO ridhksl iy ffcj ls%hdj,s
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fya;=fjka wvq fjhs' c,fha ødú; Tlaiscka uÜgu 5 ppmg jvd wvq jQ úg c,c Ôùka wd;;shg ^stress& ,la

fjhs' c,fha Ôj;a jk uiqka c, mDIaGhg meñK uqLh jdhqf.da,hg újD;j ;nd .ekSu jeks wd;;s ,laIK

fujeks wjia:djl ksÍlaIKh l< yel' fï w.h 1 -2 ppm w.hg m;a jQ úg c,fha Ôj;a jk uiqka ñh

hEug mgka .kS' iuyr ld,j, § rfÜ úúO m%foaYj, c,dYj, tljr uiqka oyia .Kkla ñh .sh wjia:d

ms<sn| mqj;a olakg ,efnhs' fufia ùug m%Odk fya;=j jkafka c,fha ødú; Tlaiscka uÜgu b;d my<

w.hlg m;a ùuhs'

c,fha ødú; Tlaiscka uÜg b;d wvq ùug ̂ 0 ppm g wdikak jQ úg& c,fha ks¾jdhq ;;a;aj we;s fjhs' .eUqre

c,dYj, m;=f,a fujeks ks¾jdhq ;;a;aj mj;S' c,fha ødú; Tlaiscka uÜug ks¾Kh lsÍug l%u lsysmhla

we;'

(1) ødú; Tlaisckaj,g ixfõ§ ødú; Tlaiscka ógrhla u.ska fl<ska u uek .ekSu ^pH ógrhla jeks&'

(2) wkqudmkhla u.ska ^úkala,¾ l%uh - Winkler method& fuys § miq wkqudmkhla ^Back titration& u.ska

ødú; Tlaiscka uÜgu ks¾Kh flf¾'

fuys § m%:ufhka ødú; O
2
 uex.kSsia yhsfv%dlaihsv ̂ Mn(OH)

2
& iuÕ m%;sls%hd lrjd wjlafIam ùug ,la

lrhs'

fufia idok uex.kSsia ixls¾Kh wdï,sl udOHhl § whvhsâ whk iuÕ m%;sl%shd lrjhs'

fuys § msg jk I
2
 m%dud‚l ;fhdai,afmaÜ ødjKhla iuÕ wkqudmkh lrkq ,efí'

fuys § tla Tlaiscka ujq,hla i|yd ;fhdai,afmaÜ ujq, 4la jeh fjhs' úoHd.drfha § úúO c, idïm,j,

ødú; Tlaiscka uÜgu fï l%uh u.ska ks¾Kh l< yels h'

(1), (2), (3) wkqj

O
2

    º    MnO
2

º       I
2

    º   S
2
O

3
2-

1mol :    2mol    :    2mol    :    4mol
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c,fha iqfmdaIKh ^Eutrophication&

² fmdaIl øjH c,hg tla ùu fya;=fjka c,fha wêl f,i we,a.S j¾Okh c,fha iqfmdaIKh f,i w¾:

oelafjhs'

² wêl f,i we,a.S j¾Okh jQ úg tu we,a.S c, mDIaGfha >k fld,ks ia;rhla f,i mj;shs' fï fya;=j

ksid iQ¾h lsrK c, ;gdlfha my< ia;rj,g .uka fkdlsÍfuka my< ia;rj, m%NdixYaf,aIKh isÿ

fkdùfuka iy Tlaiscka ødjKh fkdùfuka my< ia;rj, ødú; Tlaiscka uÜgu my< hEfuka c,c Ydl

iy i;=ka ñh hhs' fufia ñh hk Ydl iy i;=ka iajdhq nelaáÍhd u.ska úfhdackhg ,la lsÍfï § ødú;

Tlaiscka uÜgu ;j ÿrg;a my< f.dia ks¾jdhq ;;a;aj we;s lrhs' fï ks¾jdhq ;;a;aj hgf;a § H
2
S jeks

jdhq ksmoùu fya;=fjka c,dYh wêl ÿ¾.kaOhla we;s m%foaYhla njg m;a ùu iqfmdaIKh ksid isÿ fjhs'

we,a.S j¾Okhg úúO fmdaIl øjH wjYH jqj o fndfyda wjia:dj, § iSudldß fmdaIlh jkqfha fmdiafmaÜ

^PO
4
3-& whk fjhs' tfia u khsfÜ%Ü whk ^NO

3

-
& o iuyr wjia:dj, § iSudldß fjhs' fï fmdaIl whk

foj¾.h iSudldß ùu fya;=fjka c,dYj, we,a.S j¾Okh iajdNdúlj u md,kh fjhs' tfy;a úúO ñksia

ls%hdldrlï fya;=fjka ̂ lDIsl¾udka;h&" ld¾ñl wmc,h uÕska yd ksjfia Ndú; lrkq ,nk msßisÿldrl

^cleaning agents& u.ska m%Odk jYfhka c,dYj,g PO
4
3- whk tlafjhs' fuúg wod< fmdaIlfha iSudldß

;;a;ajh bj;a ùu fya;=fjka wêl fõ.fhka we,a.S j¾Okh fjhs' fuh iqfmdaIKhhs' WodyrKhla f,i

we,a.S j¾Okh keje;aùug kï wod< c,dYfha PO
4
3- uÜgu 0'05 ppm uÜgug mj;ajdf.k .; hq;= hs'

tfy;a fndfyda kd.ßl wmøjHj, fï fmdiafmaÜ uÜgu 25 ppm jeks by< w.hl mj;S'

iqfmdaIKh fya;=fjka uiqka ñh hEu

² c,fha ner f,day whk mej;Su

ner f,day whkhla ;SrKh lsÍug b;d ksjerÈ ks¾jpkhla ke;;a my; ks¾jpk Ndú; lrhs'

(1) f,day úoHdfõ § ner f,dayhla f,i yeÈkafjkqfha wod< f,dayfha >k;ajh 5g cm-3 fyda idfmalaI

>k;ajh 5g by< f,dayhs'

(2) fN!;sl úoHdfõ § fuh mrudKql l%udxlh 20g by< f,day f,i ks¾jpkh lrhs'

(3) ridhk úoHdfõ § i,a*hsâ ̂ S2-& yd yhsfv%dlaihsv ̂ OH-& whk iuÕ wødjH wjlafIam idok legdhk

ksmojk f,day f,i ks¾jpkh lrhs'
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fï ner f,day whk iuyr wjia:dj, § wmg w;HjYH laIqø fmdaIl fõ ^Wod'( Zn2+, Fe2+&' fndfyda

wjia:dj, fïjd wys;lr yd úIodhs fjhs ^Hg2+, Cd2+, Pb2+&' tfia u iuyr wjia:dj,§ wvq idkaøKfhka

hqla; ùu w;HjYH uQ,øjHhla f,i;a, by< idkaøKj,ska hqla; ùu wys;lr uQ,øjHhla f,i;a l%shd lrhs

^Cu2+&' tfia u iuyr nerf,day whk lsisÿ ffcj ls%hdj,shlg odhl fkdfjhs' ner f,day mfia" c,fha

fuka u c,dYj, m;=f,a o wjidê; ^sediment& f,i mj;S'

mDÓú lfndf,a mdIdK iy Lksc f,i mj;sk fyda mdIdK iy Lkscj, wmøjH f,i mj;sk ner f,day

mdIdK Ô¾Khg ,la ùfuka c,hg iy mig tl;= fjhs' ner f,day iajdNdúl c,fha ic,kh jq whk f,i

iy ixlS¾K ixfhda. f,i mj;S' my; j.=fjka c,fha mj;sk úI ner f,day lsysmhl m%Njh iy tajdfha

n,mEu olajd we;'

c,fha mj;sk úI ner f,day lsysmhl m%Njh iy tajdfha n,mEu

úI nerf,dayj, n,mEu
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² ødú; ldnksl ixfhda. ^Dissolved organic compounds&

ødú; ldnksl ixfhda. hkq úIodhs fkdjk tfy;a ffcj ridhksl Tlaiscka b,a¨ug ^BOD& fyda ridhksl

Tlaiscka b,a¨ug ^COD& odhl jk ldnksl ixfhda. fjhs' fï ldKavhg iSks j¾. ldfndayhsfâ%g" ,smsv"

fïo wï," weuhsfkda wï," fm%daàk" ødú; yhsfv%dldnk" Ydlj, m%d:ñl iy oaúhs;Sl mßjD;a; ixfhda.

iy mßjD;a;Sh wmøjH wh;a fjhs' fï ixfhda. c,fha we;s úg nelaàßhd u.ska ta ixfhda. úfhdackh ùfï

§ c,fha Tlaiscka b,a¨u by< f.dia ødú; Tlaiscka uÜgu my< ouhs' fï ksid c,fha ffcj ls%hdj,s

flfrys ndOd we;s fjhs'

² úI fyda wka;rdhldÍ ^Toxic or hazardous& ldnksl ixfhda.

fï ldnksl ixfhda. b;d l=vd m%udKhla c,fha mej;Su fya;=fjka c,h Ndú;hg kqiqÿiq fjhs' fï ldnksl

ixfhda. .Khg fndfyda úg È.= l,a mj;akd ldnksl ixfhda. ̂ persistent organic compounds& wh;a fjhs'

iuyr m,sfndaO kdYl" ld¾ñl ridhk øjH" ye,ckSlD; ldnksl ixfhda." vfhdlaiSk" mshq?ka"

fmd,slaf,daßfkagâ nhs*skhs,a ^polychlorinated biphenyls - PCB&" fmd,swefrdaueála yhsfv%d aldnka

^polyaromatic hydrocarbon - PAH& c, ÔjdKqyrK w;=re M, ̂ disinfection by products& È.= l,a mj;akd

ldnksl ixfhda. l=,hg wh;a fõ'

my; oelafjkqfha c,fha wxY= ud;% f,i mej;sh;a wêl úI fyda wka;rdhldÍ jk ldnksl ixfhda.

lsysmhls'
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c, ÔjdKqyrK w;=re M, hkqfjka ye¢kafjkqfha c,h ÔjdKqyrKh i|yd fhdok laf,daÍka ^Cl
2
& fyda

yhsfmdlaf,darhsÜ ,jK (NaOCl, Ca(OCl)
2
 u.ska c,fha we;s jk OCl c,fha § ødjKh jQ iuyr ldnksl

ixfhda. iuÕ m%;sls%hd lr idok laf,daÍka wvx.= ixfhda.hs' fï ixfhda. úI iys; fõ' my; ±lafjkqfha

c, ÔjdKqyrK w;=re M, ixfhda. lsysmhls'

² ma,diaála wdl,k øjH ^Plastic additives&

j¾;udkh jk úg ma,diaála iïnkaO fkdjk lsisÿ mdßfNda.sl NdKavhla ke;s ;rï h' wdydrhla jqj o

thg iïnkaO ma,diaála øjH fndfyda h' fï ish¨ ma,diaála wdYs%; mdßfNda.sl NdKav ksmoùug fhdod .kqfha

nyqwjhjl lsysmhls' tfy;a fï nyqwjhjl u.ska ma,diaála NdKav ;ekSfï § ;j;a fndfyda wdl,k øjH

(additives) tl;= lrk nj Tn okakjdo

² ksIamdokfha myiqj" msßjeh wju lsÍu" úúO hdka;%sl iy Ndú; .=K ,nd .ekSu" mdßfNda.slhka

wdl¾IKh lr .ekSu i|yd wdl,k øjH Ndú; lrkq ,efí' fï wdl,k øjH idudkH ridhksl øjH jk

w;r" jerÈ Ndú;fha § iy Ndú;fhka miq c,hg fyda mig tla l< úg wdl,k øjH fifuka ma,diaála

NdKavfhka bj;g ldkaÿ ùfï yelshdjla mj;S' wdl,k øjHj,ska iuyrla wka;rdhldÍ fjhs' ms<sldldrl

f,i l%shd lrk" fydafudak moaO;shg n,mEï isÿ lrk iy YÍrfha úúO .%kaÓj,g ^jl=.vq wdÈh& ydks

lrk wdl,k øjH mj;S' nyqwjhjl ixYaf,aIKfha § fhdod .kakd wka;rdhldÍ W;afm%arl øjH" taldjhúl

wmøjH wdÈh wxY=ud;% jYfhka wjidk ma,diaála NdKavfha ma,diaála w;r ;sî ldkaÿ ùfï yelshdjla o

mj;S' tfia u ma,diaála NdKav ksmoùfï § hdka;S%lrKh iy Ndú;fha myiqj i|yd o úúO wdl,k øjH

Ndú; lrhs' fï øjH o wm YÍr.; fjhs' ma,diaála NdKav wjNdú;h fya;=fjka o wka;rdhldÍ wdl,k øjH

YÍr.; fjhs' îug .kakd c,h wvx.= lr we;s fnda;,a Ndú;fhka miqj fmd,af;,a jeks øj ;nd .ekSug

Ndú; lsÍu ksoiqkls' iuyr wdl,k øjH c,fha Èh fkdjqj o ks¾O%eùh fmd,af;,a jeks øj ;=<g ma,diaála

Ndckfhka ldkaÿ ù fmd,a f;,aj,g meñK YÍr.; úh yels h'
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my; j.=fjka ±lafjkqfha ma,diaála wdl,k øjH f,i nyq,j Ndú; lrkq ,nk ridhksl øjH lsysmhl

Ndú; iy tajdfha wka;rdhldÍ njhs'

ma,diaála wdl,k f,i nyq,j Ndú; lrkq ,nk ridhksl øjH lsysmhl Ndú; iy tajdfha wka;rdhldÍ

nj
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