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11.10 - ePupd; ngsjpf> ,urhad> capupay; gz;Gfs;

 ePupd; juk; - ePupd; ngsjpf> ,urhad> capupay; ,ay;Gfs; VjhtJ gad;ghl;bw;F cfe;j Kiwapy; fhzg;gLjy; ePupd; juk; 

 vdg;gLk;.

 gad;ghL vDk; NghJ FbePu;> ePu;g;ghrdk; vd;gtw;iwf; Fwpg;gplyhk;.

 ePupd; ,urhadr; #j;jpuk; -H
2
O

2

 ePu; rpwe;j fiug;ghd; vd;gjhy; mjpfkhd gjhu;j;jq;fis ePupy; ,yFthf fiuAk;.

 gy;NtW ePu; Kjy;fspypUe;J ngwg;gLk; ePupy; gy;pNtW thAf;fSk;> Nrjd kw;Wk; ,urhadg; gjhu;j;jq;fs;> mad; tiffs;> 

 Ez;zq;fpfs; kw;Wk; gy;NtW fopTg; nghUl;fs; fiue;j epiyapNyh njhq;fy; epiyapNyh kpje;j epiyapNyh fhzg;gLk;.

 cjh :  

 1. kdpj clypy; Nghrizg; gjhu;j;jq;fs;  fiujy;

 2. gapu;r;nra;ifapy; grisfs; fiujy;

 3. njhopw;rhiyfspy; ,urhad gjhu;j;jq;fs; fiuf;fg;gLjy;

 4. ePu; epiyfspy; thOk; mq;fpfSFj; Njitahd czT> O
2
 fiuf;fg;gLjy;

ePupd; gad;ghL
1. kdpj Efu;Tf;F - FbePu;> J}a;ikahf;fy;

2. gapu;r;nra;iff;F

3. tpyq;F tsu;g;Gf;F

4. eP&apd tsu;g;Gf;F

5. czT jahupj;jYf;F

6. kpd; cw;gj;jpf;F

 ePupd; juj;ij epu;zapg;gjpy; ngsjpf> ,urhad> capupay; gukhzq;fs; Kf;fpa gq;F tfpf;fpd;wd.

ePupd; juj;ij msf;Fk; gukhzq;fs; - Water Quality Parameter
1. ngsjpf gukhzq;fs; - ntg;gepiy>  epwk; (Colour) > kzk; (Odour)> Rit (Taste) > fyq;fw;jd;ik (Turbidit) (xsp CLGftpLkpay;G)> 

         nkhj;j jpz;kq;fs; (Total solids)-  1. nkhj;j njhq;fy; gjhu;j;jq;fs; (TSS - Total Suspended Solids)
                      2. nkhj;j fiue;Js;s jpz;kq;fs; (TDS - Total Dissolved Solids)
 ,it GyDzu;Tfshy; kjpg;gPlf; $baitahFk;.

2. ,urhad gukhzq;fs; - pH, fiue;Js;s xl;rprd; (DO - Disolved Oxygen)> ,urhad xl;rprd; Nfs;tp (COD - Chemical Oxygen 
        demand)> capu; ,urhad xl;rprd; Nfs;tp (BOD - Bio Chemical Oxygen demand) > fbdj;jd;ik> 

         (Hardness) kpd;flj;Jjpwd; (EC - Electrical conductivity)
3. capupay; gukhzq;fs; - NfhypNghu;k; gw;wPupah (Coliform) Nrhjid> vrupf;fpah Nfhiy / < - Nfhiy (Escherichia coli / Ecoli)

01. ePupd; ntg;gepiy
 ePupd; Mw;wiy jPu;khdpf;Fk; Kf;fpakhd fhuzp ntg;gepiyahFk;.

 ePupd; ntg;gepiy ntg;gkhdp %yk; msf;fg;gLk;.

 ntg;gepiy mjpfupf;Fk;NghJ> ePupd; Mw;wy; mjpfupj;J %yf;$Wfspd; ,af;fk; mjpfupf;fpd;wJ.

 kuepoy;fSs;s Fspu;ikahd gFjpapy; ntg;gepiy FiwthfTk;> Neub #upaxsp gLkplj;jpy; $lthfTk; fhzg;gLk;.
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 ntg;gepiy ePupdJ capupay; ,urhadg; gz;Gfspy; jhf;fk; nrYj;Jk;. ,jdhy; ntg;gepiy ePupd; juj;jpy; jhf;fk; 

 nrYj;Jk; (ntg;gf;nfhs;ssT> mlu;j;jp> jd;dPu;g;G> ghFepiy> Nkw;gug;gpOtpir> jw;flj;Jjpwd;> ctu;j;jd;ik> thAf;fspd; 

 fiujpwd;)

gpd;tUk; fhuzpfspdhy; ePupd; ntg;gepiy mjpfupf;Fk;
 Fsp&l;ly; njhFjpfspypUe;J ntspNaWk; ePu; %yk;

 ntg;gkhd Nkw;gug;Gf;fs;> ngUe;njUf;fspy;> thfdj; jupg;gplq;fspy; ,Ue;J ntspNaWk; fopTePu; Kjyhd efu;g;Gw 

 Nkw;gug;G Xbtopjy;fs; (Run off) ePu; Kjy;fspy; Nru;jy;.

 Neub  njhopw;rhiyf; fopTfs; Nru;jy;.

 kz;zupg;gpd; %yk; ePu; Kjy;fspy; Nru;f;fg;gLk; mNjrd (milay;)> Nrjd ,urhadg; gjhu;j;jq;fs; ngUkstpy; #upa 

 fjpu;fis mfj;JwpQ;ry;.

 fhyepiy khw;wk;.

 ePu; epiyfSf;F mz;ba epow; gpuNjrq;fis mfw;Wjy; - fhlopg;G (#upa fjpu;fs; Neubahf ePu; epiyfspy; tpOjy;)

ntg;gepiy khw;wk; fhuzkhf Vw;gLk; ghjpg;Gf;fs;
 ntg;gepiy mjpfupf;Fk;NghJ> ePupy; fiuAk; xl;rprdpdsT (Dissolved oxygen) FiwAk;. (00C - 14.6 mg O

2
/l, 

 300C - 7.6 mg O
2
/l)

 ,J ePu;tho; mq;fpfspd; Rthrj;ijg; ghjpf;Fk;.

 ntg;gepiy mjpfupg;gjhy; Ez;zq;fpfspd; njhopw;ghLfs; mjpfupg;gjhy; Nrjdg; nghUl;fspd; gpupif mjpfupf;Fk;. 

 ,jw;F xl;rprd; Njitg;gLtjhy; ePupd; capupay; xl;rprd; (Bio Chemical Oxygen demand) Njit mjpfupf;Fk;.

 ntg;gepiy mjpfupg;Gld; jhtuq;fsJ xspj;njhFg;G tPjk; FiwAk;.

 ntg;gepiy khw;wk; ePu;tho; mq;fpfspy; khw;wj;ij Vw;gLj;Jk;. gpd;tUk; mq;fpfSf;Fupa rpwg;G ntg;gepiy tUkhW.

 1. jaw;wq;fs; (Diatom) - 20 - 25 0C
 2. gr;ir my;fhf;fs; (Green Algae) - 30 - 35 0C
 3. iraNdh gw;wPupahf;fs; - 35 0C
 kpff;Fiwe;j ntg;gepiyapy; ePu;tho; capupdq;fspd; njhopw;ghLfs; ghjpg;gilAk;.

 kpfTk; Fiwe;j ntg;gepiyapy; ePu; ciwAk;.

 ntg;gepiy mjpfupf;Fk; NghJ> fl;kpak; (Ca)> ehfk; (Zn)> <ak; (Pb) Nghd;w ghu cNyhfq;fs;  ePupy; fiutjhy> ePu;tho; 

 mq;fpfSf;F er;Rj; jd;ikahf mikAk;.

 ntg;gepiy mjpfupf;Fk; NghJ> ePupd; pH FiwAk;.

 ntg;gepiy FiwAk; NghJ> ePu;tho; mq;fpfspd; capu; ,urhad njhopw;ghLfs; FiwAk;.

02. ePupd; epwk; (Colour)
 ePyk;> gr;ir> nrk;kQ;rs;> fgpy epwq;fshf fhzg;gLkhapd; ePupy; my;fhf;fs; njhq;fyhf fhzg;gLk;.

 kQ;rs;> rptg;G> fgpy epwq;fshf fhzg;gLkhapd; ePupy;> cNyhfq;fs;> mkpyq;fs;> dpd; Nghd;wit fiue;Js;sJ.

 ePupy; Vw;gLk; epwk; ,uz;L tifg;gLk;.

 1. cz;ik epwk; - true colour
 2. Njhw;w epwk; - apparant colour - kdpjuJ ntw;Wf; fz;Zf;Fg gyg;gLfpd;w epwkhFk;.

 01. Njhw;w epwk;

  kdpjuJ ntw;Wf; fz;Zf;Fg; Gyg;gLk; epwkhFk;.

  ePu; %ynkhd;wpd; ePyk;> gr;ir> fgpyk;> fWg;G kw;Wk; epwkw;wjhf Njhw;wkspf;Fk;.

  gpd;tUk; fhuzq;fshy; Njhw;w epwk; Vw;gLfpd;wJ.

  1. ePu; %yj;jpdJ mbj;jsj;jpdJ epwk;

  2. Mok;

  3. ePu;tho; jhtuq;fsJ Fbj;njhif

  4. ePu; %yj;Jf;F Nkw;GwkhfTk; Rw;Wg;Gwq;fspYk; fhzg;gLk; jpwe;j ntspfs;> jhtu tpjhdq;fs;> fl;llq;fs;

  ,tw;Wld;> ePupy; njhq;fyhf fhzg;gLk; my;fhf;fs;> gpshe;jd;fs;> CaCO
3
, ePupy; fiuAk; jd;ik cila Fe> 

  kq;fdpR mad;fs;> `pAkpf; (Humic), Gy;tpf; (Fulvic) mkpyq;fs;> Nrjdg; nghUs; gpupifahy; cUthFk; jdpd; 

  Nghd;witAk; jhf;fk; nrYj;Jk;.

  Forel - Ule - colour scale msTj;jpl;ljpd; gb Njhw;wepwk; fzpf;fg;gLk;. ,J 22 tu;z njhFjpfshf gpupf;fg;gl;Ls;sJ.

  ePupy; njhq;fy;fshff; fhzg;gLk; gjhu;j;jq;fis mfw;Wtjd; %yk; ePupdJ epwj;ij mfw;wyhk;.

 02. cz;ik epwk;

  ,J ePupy; fiue;Js;s nghUs;fspdhy; kl;Lk; cUthdjhFk;.

  ePupy; cs;s njhq;fy; Jzpf;iffis mfw;wp> jpUrpa xspkhdp (Spectrophoto meter) %yk; epwk; jPu;khdpf;fg;gLk;.
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  ,k;Kiwapy; gy tu;z gupkhzq;fs; gad;gLj;jg;gLfpd;wd.

  cjh :

   gpshw;wpdk; NfhNghy;w; epw msTj;  jpl;lk; (Platinum Cobalt colour scale). ,J 1000 myFfisf; nfhz;lJ. 

         (Platinum Cobalt colour Unit)
   ,jpy;  xd;W PUC my;yJ Pt - co - Unit msTj; jpl;lkhFk;.

   1. 10 PUC  - epwkw;w ePu;

   2. 20 - 50 PUC  - XusT epwq;nfhz;l ePu;

   3. 500 PUC  - fLk; fWg;G ePu;

ePu; epwj;jpd; Kf;fpaj;Jtk; 
 kdpj Efu;tpw;Fk;> tptrhaj; NjitfSf;Fk; epwkw;w ePu; nghUj;jkhdJ.

 ePu; tho; mq;fpfsJ nraw;ghl;Lf;F epwkw;w ePu; rpwg;ghdJ.

 XusT fLk; epwk; nfhz;l ePupD}lhf nry;Yk; xspapdsT Fiwtjhy; ePu;tho; jhtuq;fsJ xspj;njhFg;G FiwAk;.

03. ePupd; RitAk; kzKk; (Tast and Odour)
 RitAk;> kzKk; ePupd; juj;ij jPu;khdpf;Fk; kdpj GyDzu;TfshFk;.

 njhopw;rhiy fopTfs;> Nrjdg; gjhu;j;jq;fs; ePiu miltjdhy; khrilAk;. ,jdhy; ePupdJ ritAk;> kzKk; NtWgLk;. 

 ePupdJ kzKk;> RitAk; mjd; Efu;tpd; nghUl;L epuhfupf;Fk; msT tiu mjpfupj;jyhfhJ.

Ritapd; tiffs;
 Rusty / metalic taste - ,Uk;G> kq;fdPR]

 Garlic taste - kPNjd; thA

 Rotten egg taste - Ijurd; ry;igl;L

 Chlorinous / medicinal taste or odour - FNshupd;

Rit> kzj;ij mstpLtjd; Kf;fpaj;Jtk;
 FbePu; gupfupg;Gf;fhf

 Ma;T$l gupNrhjidf;fhf

 czTj; njhopw;rhiyfSf;fhf

04. nkhj;j njhq;fy; jpz;k Jzpf;iffs; (Total suspended solids - TSS)
 ePu; khjpupia tbjhs; %yk; tbf;Fk;NghJ> tbjhspdhy; gw;wp itj;jpUf;Fk; jpz;k Jzpf;iffspd; cyu; epiwNa  nkhj;j 

 njhq;fy; jpz;k Jzpf;iffs; vdg;gLk;.

 gpupif milAk; jhtu> tpyq;F nghUs;fSk;> milay;fSk; ,tw;wpy; mlq;Fk;.

 ,it kio ePUld; vLj;Jr; nry;yg;gl;L ePu; epiyfspy; NrUk;.

 ePupy; njhq;fy;fs; mjpfupg;gjhy; gpd;tUk; ghjpg;Gf;fs; Vw;gLfpd;wd.

  ePu; epiyfspd; fPo;Gwj;jpw;F fpilf;Fk; xspapdsT FiwAk;.

  xspj;njhFg;G ghjpf;fg;gLk;.

  ePupy; fiue;Js;s xl;rprd; msT FiwAk;.

  ntg;gepiy mjpfupf;Fk;

  kPd;fspd; G+f;fs; fhakilAk;.

nkhj;j njhq;fy; jpz;k Jzpf;iffisj; Jzpjy;
  nghUj;jkhd tbjhisj; njupT nra;J (Glass Fibre Filter Paper) fdypapy; itj;J cyu;j;jTk;.

  mij njhw;WePf;fg;gl;l rhtzj;jpd; %yk; fdypapypUe;J vLj;J cyu;j;jpapDs; itf;fTk;.

  gpd;G cyu;j;jpapypUe;J vLj;J mjd; epiwia msf;fTk;. (W
1
 g)

 Fwpj;j tbjhis tbfl;Lk; njhFjpAld; ,izj;J njhFjpia nraw;gLj;jTk;.

  njhFjpAld; 100 ml khjpup ePiur; Nru;j;J tbfl;lTk;.

 gpd;du; tbjhis vLj;J 1050C y; ntg;gepiyapy; fdypapDs; 1 kzpj;jpahyk; itj;J cyu;j;jTk;. 

 gpd;G khjpupia cyu;j;jpapy; itf;f Ntz;Lk;.

 gpd;G epiwia msf;f Ntz;Lk;. (W
2
 g)

 

 TSS msT = 

    =

W2 - W1 

V 
x 100 mg/l (ppm)

(njhq;fy; jpz;k Jzpf;iffspd; cyu; epiw + tbjhspd; epiw) - tbjhspd; epiw

ePu; khjpupapd; msT (ml)
x 100
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TSS I Fiwf;Fk; msT

  fhgd; tbfisg; gad;gLj;jy;  tbj;jy;

 kPSk; gpurhuzk;   mad; mfw;wy;

TSS ePiur; nrd;wilAk; topfs;

 njhopw;rhiyf; fopTfs; %yk;

  rhf;fil fopTfs; %yk; Nrjd %yfq;fs; ePupDs; NrUfpd;wd.

�  Foha;fspD}lhf ePiu vLj;Jr; nry;Yk;NghJ <ak;> nrk;G Nghd;w %yfq;fs; fhtpr; nry;fpd;wJ.

05. nkhj;j fiue;Js;s jpz;k Jzpf;iffs; (Total Dissolved solids - TDS)
  0.45 µm gUkd; nfhz;l JisfisAila fz;zhb ehu; tbapD}lhf (glass fibre filters) tbfl;Lk; nghOJ mjDlhfg; 

 gazpf;Fk; ePupy; ed;F fiue;Js;s jpz;kj; Jzpf;iffs; TDS vdg;gLk;.

  nkhj;j fiue;Js;s jpz;kj; Jzpf;iffspd; msT ePupy; fiue;Js;s Nrjd kw;Wk; mNrjd gjhu;j;jj;jpd; mstpYk; 

 fhgNdw;Wf;fs;> ,UfhgNdw;Wf;fs;> FNshiul;Lf;fs;> ry;Ngw;Wf;fs;> nghRNgw;Wf;fs;> iej;jpNuw;Wf;fs;> fy;rpak;> kf;dPrpak;> 

 Nrhbak; Nghd;w mad;fspd; mstpYk; jq;fpAs;sJ.

  ,it ePu;tho; mq;fpfspdhy; gad;gLj;jg;gLfpd;wit MFk;.

  fiue;Js;s nkhj;jj; jpz;kg; gjhu;j;jq;fs; mjpfupf;Fk; nghOJ>

   ePupd; njspTj;jd;ik FiwtilAk;

   ePupD}L nry;Yk; xspapdsT FiwtilAk;

   ntg;gj;ij cwpQ;Rtjdhy; ePupd; ntg;gepiy mjpfupf;Fk;

   ePupd; mlu;j;jp NtWgLk;

   ghu cNyhfq;fspd; msT mjpfupf;Fk;

   ePupd; RitAk;> fbdj;jd;ikAk; khw;wkilAk;

   fyq;fy; jd;ik miltJld; ew;Nghrizahf;fj;jpw;F cl;gLk;

  fiue;Js;s nkhj;jj; jpz;kg; gjhu;j;jq;fs; FiwAk; NghJ>

   ePu;tho; mq;fpfSf;Fj; Njitahd Nghriz FiwghL Vw;gLk;.

   nkhj;j fiue;Js;s jpz;k Jzpf;iffspd; msit msg;gjw;F TDS khdp (TDS meter) / kpd;flj;jhWkhdp  

  (Electrical conductivity meter) gad;gLj;jg;gLk;.

06. fq;fw;jd;ik (Turbidity)
  ePupy; njhq;fy;fshf fhzg;gLk; kpfr;rpwpa fz;Zf;Fg; Gyg;glhj Jfs;fs; ePupdJ fyq;fw;jd;ik vdg;gLk;.

  ,J ePupd; njspTj;jd;ikiaf; Fwpf;Fk;

  ePupy; fyq;fw;jd;ik cz;lhtjw;fhd fhuzq;fs; tUkhW>

   Jfs;fs;> fsp> milay; Nru;jy;

   Ez;zpa Nrjdg; nghUs;fs; Nru;jy;

   my;fhf;fs; fhzg;gLjy;

   fyq;fw;jd;ikahd fopTfs; NrUjy;

   kz;zupg;G

   njhopw;rhiy> efuf; fopTfs; Nru;jy;

  ePupy; fyq;fw;jd;ikahy; Vw;gLk; ghjpg;Gf;fs;

   ePu;tho; jhtuq;fspd; xspj;njhFg;G FiwAk;

   ntg;gk; cwpQ;rg;gLtjdhy; ntg;gepiy mjpfupf;Fk;

   Nrjdg; gjhu;j;jq;fspdhy; Ez;zq;fpfspd; Fbj;njhif mjpfupf;Fk;

   fyq;fw;jd;ikahd ePiug; gad;gLj;Jtjd; %yk; njhw;W Neha;fs; cUthFk;

   G+f;fspdhy; Rthrpf;Fk; mq;fpfsJ G+f;fs; ghjpg;gilAk;

   kPd;fsJ Kl;ilfs; %Lglr; nra;Ak;

  gpd;tUk; NjitfSf;fhf ePupd; fyq;fw;jd;ik msf;fg;gLk;

   kPd; tsu;g;G

   ePu; capupd tsu;g;G

   Ma;T$lq;fspd; ePu;j;Njit

   FbePu; gupfupg;G

  fq;fw;jd;ikia msf;Fk; Kiwfs; tUkhW

   Electronic Turbidit meter
   Nephelometric Analysis
   Turbidity Tube
  ePupd; fyq;fw;jd;ik NTU - Nephelometric Turbidity Units kw;Wk; JTU - Jackson Turbidity Units %yk; 

 Fwpg;gplg;gLk;.
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  tif  NTU'S
  Excellent < 10 NTU'S
  Fair  15 - 30 NTU'S
  Poor  > 30 NTU'S

,urhad gukhzq;fs; 

01. ePupy; fiue;Js;s xl;rprd; nrwpT - Dissolved Oxygen - DO
  ePupy; fiue;Js;s O

2
 msitf; Fwpf;Fk;. ,U xU ypl;lupy; vj;jid kpy;yp fpuhk; vdf; fzf;fplg;gLk;. (mg / l)

  khrilah ed;dPupy; (200C ,y;) fiue;Js;s O
2 

msT 9.1 mg/l MFk;.

  ePu;tho; mq;fpfs; jkJ Rthrj;jpw;F ePupy; fiue;Js;s O
2  

Na gad;gLj;Jfpd;wd.

  ePUf;F O
2  

NrUk; tspfs; gpd;tUkhW>

   tsp kz;lyj;jpypUe;J

   ePu;tho; jhtuq;fspd; xspj;njhFg;G %yk;

  ePupy; fiue;Js;s O
2  

gpd;tUk; Kiwfspy; msf;fg;gLk;.

   Azide - Winkler Titration
   Dissolve oxgen / Do probe and meter method
   Field kit method
  gpd;tUk; fhuzq;fspdhy; ePupy; fiue;Js;s O

2 
,d; msT Fiwfpd;wJ.

   ePupd; ntg;gepiy mjpfupf;Fk;NghJ

   ePu;tho; capupdq;fspd; Rthrj;jpd;NghJ

   ePupy; fhzg;gLk; Nrjdg;nghUs;fs; gpupifailAk;NghJ

   njhopw;rhiyf; fopTfs; %yk; NrUk; Al3+, Fe3+, Mn2+, Zn2+ Nghd;w ghu cNyhfq;fspd; xl;rpNaw;wj;jpdhy;

  ePupy; fiue;Js;s O
2  

msT 2 mg/l  Mff;f FiwtilAk;NghJ> ePu;tho; mq;fpfs; ,wf;Fk;.  

02. capu; ,urhad xl;rprd; Njit - BOD - Biochemical oxygen Demand 
  xU fdtyF ePupy; fhzg;gLk; Nrjdg; nghUl;fspd; gpupiff;Fj;  Njitahd mDNrg nraw;ghLfSf;Fupa mq;fpfspd; 

 fhw;Wtho; Rthrk; %yk; ePupypUe;J ,of;fg;gLk; ePupy; fiue;Js;s O
2  

,d; msthFk;.

  ePupy; fhzg;gLk; Nrjdg; nghUspd; msit mwpa capu; ,urhad xl;rprd; Njit gad;gLj;jg;gLk;.

  ePupy; fhzg;gLk; Nrjdg; nghUspd; Njit mjpfupf;Fk;NghJ> BOD ,d; msT mjpfupf;Fk;. DO FiwtilAk;.

  J}a;ikahd Mw;W Fsj;J ePupy; BOD - 1 mg/l f;F FiwT

  rpwpjsT khrile;j ePupy; BOD - 2 - 8 mg/l
  efuf;fopT ePu; J}a;ik nra;j gpd;G BOD - 20 mg/l  f;F FiwT

  kpfTk; khrile;j ePupy; BOD - 400 mg/l Yk; $lthFk;

03. ,urhad xl;rprd; Njit - COD - Chemical oxygen Demand 
  ePupy; cs;s Nrjdg; nghUl;fs; gpupifaile;J Xl;rpNaw;wg;gLtjw;Fupa O

2 
,d; msthFk;.

04. ePupdJ fbdj;jd;ik - Hardness
  ePupy; fy;rpak;> kfdPrpak; mad;fspd; nrwpT mjpfupf;Fk;NghJfbdj;jd;ik cUthFk;.

  ,ijtpl ,Uk;G> kq;fdpR> Juj;jpak;> ehfk; Nghd;witAk; ePupy; fbdj;jd;ikia Vw;gLj;Jk;.

  ePupdJ td;ikf;F fhuzkhd gpujhd mad;fs; ePUf;Fr; Nru;f;fg;gLtJ kz;zpdJ fdpg;nghUshf;fj;jpd; NghjhFk;.

 cjh : Rz;zhk;G CaCO
3
> nlhyikw;W CaCO

3 
.MgCO

3 
> [pg;rk; CaSO

4

  jiuNky; ePupYk; ghu;f;f> jiuf;fPo; ePu; td;ikahdjhFk;.

  kdpj nraw;ghLfSk; ePupdJ td;ikj; jd;ik cz;lhtjw;fhd fhuzq;fshf miktJz;L.

  fbdj;jd;ik ,uz;L tifg;gLk;.

 1. jw;fhypf fbdj;jd;ik - Temporar hardness / Carbonate hardness
 2. epue;ju fbdj;jd;ik - Permanent hardness / non Carbonate hardness

1. jw;fhypf fbdj;jd;ik - Temporar hardness / Carbonate hardness
  ,J ePupy; fiue;J fhzg;gLk; fy;rpak;> kfdPrpak; ,UfhgNdw;Wf;fshy; (HCO

3
-)cUthdJ.

  ePiu ntg;gg;gLj;Jtjd; %yk; jw;fhypf td;ikia mfw;wpf; nfhs;syhk;.

2. epue;ju fbdj;jd;ik - Permanent hardness / non Carbonate hardness
  ,J ePupy; fiue;J fhzg;gLk; fy;rpak;> kf;dPrpak; ry;Ngw;W> FNshiul;L> iej;jpNuw;Wfshy; cUthdJ MFk;.

  xU yPw;wu; ePupy; fhzg;gLk; mad;fspd; msT mg y; Fwpg;gplg;gLk;. (mg/l) ,jdbg;gilapy; gpd;tUkhW tifg;gLj;jyhk;.

   0 - 50 mg/l - Soft water - nkd;ikahd ePuhFk;
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   50 - 100 mg/l - Moderately Soft water - XusT nkd;ikahd ePuhFk; (fdprkhdsT)

   100 - 150 mg/l - Slightly hard water - Fiwe;jsT td;ikahd ePuhFk;

   150 - 200 mg/l - Moderately hard water - XusT td;ikahd ePuhFk;

   200 - 300 mg/l - Hard water - td;ikahd ePuhFk;

   300 mg/l tpl $lthapd; - Very hard water - $ba td;ikahd ePuhFk;

  fbdj;jd;ikahd ePu; mUe;Jtjw;F nghUj;jkw;wJ. rtu;f;fhuk; Eiuf;fkhl;lhJ. ,jdhy; tPl;Lg;ghtidf;F nghUj;jkhw;wJ.

  njhopw;rhiyfspy; gad;gLj;jg;gLk; nfhjpfyd;fs;> fdypfSf;fhd ePu; tpepNahff; Foha;fs; epue;jukhf cg;Gf;fs; 

 gbAk;.

  tPLfspy; gad;gLj;jg;gLk; cNyhfg; ghj;jpuq;fs;> nfhs;fyd; %bfs; Nghd;wtw;wpYk; fy;rpak; gbAk;.

  cNyhf Nkw;gug;Gf;fspy; xU nky;ypa CaCO
3  

gil JUg;gpbj;jiy jLf;Fk;.

  ciyfs;> ntg;gkhf;fpfs; Nghd;tw;wpy; Nkyjpf fy;rpak; gbtjhy; ntg;gflj;jhW ghjpg;gilAk;.

05. ePupdJ - pH
  ePupy; fhzg;gLk; H+ mad;fspd; nrwptpd; Kuz; klf;ifg; ngWkhdk; pH MFk;.

  ePu; Kjy;fspy; fhzg;gLk; jhtuf; Fbj;njhif> fdpg;nghUs; tiffs; ePupdJ pH ngWkhdj;ij NtWglr; nra;Ak;.

  fhLfis mz;bAs;s ePu; %yq;fSf;F Nrjd mkpyq;fs; Nru;tjhy; ePu; mkpykhFk;.

  pH  ngWkhdk; ghrpr;rhaj;jhs;> pH  jhs;> pH  khdp> BDH Foha; Nghd;wtw;iwg; gad;gLj;jp mstplg;gLk;.

  Rz;zhk;Gg; ghiw nfhz;l gpuNjrj;jpy; fhzg;gLk; ePu; fhu ePuhFk;.

  njhopw;rhiyf; fopTfs;> khR fye;j ePu; NrUk;NghJ pH y; khw;wk; Vw;glyhk;.

  rpy ePu; %yq;fs; ,aw;ifahfNt mkpy> fhuj;jd;ikfisf; nfhz;Ls;sJ.

  pH  ngWkhdk; Vida ePupdJ ,ay;Gfspy; ghjpg;ig Vw;gLj;Jtjhy; ePu;tho; capupdq;fSf;F ghjpg;ig Vw;gLj;Jk;. 

 cjhuzkhf pH FiwAk; NghJ> ghu cNyhfq;fs; ePupy; fiutjhy; ePu;tho; mq;fpfSf;F er;Rj;jd;ikia Vw;gLj;jp 

 ghjpg;ig cz;lhf;Fk;.

06. ePupd; kpd; flj;jhW - Electrical conductivity
  ePupd; Clhf kpd;idf; flj;jf;$ba Mw;wNy kpd;flj;jhW vdg;gLk;.

  ,jd; %yk; ePupy; fiue;Js;s ,urhadg; gjhu;j;jq;fspd; msT ntspf; fhl;lg;gLk;. cjhuzkhf ePupy; fwpAg;G (NaCl)  
 fiue;Js;s NghJ mJ Na+ 

MfTk;> Cl- MfTk; gpupifaile;J fiurypD}lhf kpd;idf; flj;Jk;.

  fdpg;nghUs; tiffs;> cNyhfq;fs;> Nghrizg; nghUl;fs;> khrhf;fpfs; Nghd;wit ePupdJ kpd;flj;Jjpwdpy; ghjpg;ig 

 Vw;gLj;Jk;.

  ,aw;ifahd mNrjd mad;fspd; gpupif> fopTePu; Nru;jy;> njhopw;rhiy fopTfs; Nru;jy; Nghd;w fhuzpfshy; ePupDs; 

 gy;NtW mad;fs; NrUfpd;wd.

  ,jd; %yk; ePupy; njhopw;rhiyf; fopTfs; kw;Wk; NtW khrhf;fpfs; Nru;e;Js;sik gw;wp mwpe;J nfhs;syhk;.

  ePupd; fhuj;jd;ik> ctu;j;jd;ik Mfpatw;iw kpd;flj;jhW %yk; mwpe;J nfhs;syhk;.

  ePupd; kpd;flj;jhW> kpd;flj;jhW khdp (Electrical conductivity meter) %yk; mwpag;gLk;. ,jd; myF nlrp rpkd;]; / kPw;wu; 

 MFk;. (desi siemens per meter, ds/m)
  J}a ePupd; kpd;flj;jhW 1.5 ds/m ,Yk; FiwT MFk;.
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capupay; gukhzq;fs; 
  ePupy; fhzg;gLk; ntt;NtW mq;fpfspd; njhopw;ghl;bdhy; fhl;lg;gLk; ,ay;Gfs; ePupd; capupay; ,ay;GfshFk;.

  ePupy; fhzg;gLk; rpy Ez;zq;fpfs; kdpjUf;F ghjpg;ig Vw;gLj;jf;$ba Nehahf;fpfs; fhzg;gLfpd;wd.

 cjh : gw;wPupah

  1. the;jpNgjp - Vibrio cholera
  2. rPjNgjp - Shigella
  3. neUg;Gf; fha;r;ry; - Salmonella tphi
  4. <uyow;rp - n`giuup]; ituR 

  ePupy; fhzg;gLk; mq;fpfspd; vz;zpf;if> tif vd;gtw;iwg; gFg;gha;T nra;tjd; %yk; ePupdJ capupay; ,ay;Gfis 

 mwpe;J nfhs;syhk;.

  ePu;tho; mq;fpfis gpd;tUkhW tifg;gLj;jyhk;.

   fpu];Nurpahf;fs; - Crustaceans
   nuhbgu;fs; - rotifers
   nekw;Nwhl;Lf;fs; - nematodes
   GOf;fs; 

  ePupy; gpd;tUk; mq;fpfs; fhzg;gLfpd;wd

 1. jhtuq;fs;

    Nt&d;wpa ePu;j;jhtuq;fs;

    tpj;Jz;lhf;Fk; jhtuq;fs;

    gd;dq;fs;

    nka;g;ghrpfs;

 2. Ez;zq;fpfs;

    gw;wPupahf;fs;

    ituRfs;

    my;fhf;fs;

    GNuhl;lNrhtd;fs;

  fpNu];Nurpahf;fs;> ej;ijapdq;fs;> GOf;fs;> rpy G+r;rpfsJ mzq;Ffs;> Nk<apd; mzq;F Nghd;wit khrile;j ePupy; 

 thOk; jftw;witahFk;.

  Nkw;gb mq;fpfs; ePu; %ynkhd;wpy; fhzg;gLkhapd; me;j ePu; jukhdjhFk;.

  ePupy; Ez;zq;fpfs; fhzg;gLkhapd; me;ePu; khrile;j ePuhFk;.

  ePu; kyf;fopTfshy; khrilAk;NghJ> mjpy; Coliform (NfhYU) gw;wPupahf;fs; fhzg;gLfpd;wd.

  Nkw;gb Coliform  gw;wPupahf;fs; kdpjd; kw;Wk; ,sQ;#l;Lf; FUjp tpyq;Ffspd; Flypy; fhzg;gLk;.

  ,it kdpj kyk;> kz;> jhtug; gFjpfs;> khrile;j ePu; vd;gtw;wpy; fhzg;gLk;.

 cjh : 1. EScherichia coli (E.coli)
  2. Enterotacter spp
  3. Clebsiella spp
  4. Citro bactor spp

nkhj;j NfhYUf;fs; Total coliforms
  NfhYU gw;wPupa ,dq;fs; KOtijAk; xd;whf Nru;e;J xl;L nkhj;jkhd NfhypNghu;k; (NfhYUf;fs;) vdg;gLk;.

  ,tw;wpy; kyf;NfhYUf;fs; (Faecal coliform) kdpjdpd; Flypy; tho;e;J kyj;Jld; #oypy; tplg;gLfpd;wd. ,J ePupy; fye;J 

 ePiu khrila nra;fpd;wJ.

  kyf;NfhYU gw;wPupa ,dq;fSs; Escherichina coli (E.coli) ,dk; Kf;fpakhdjhFk;. ,tw;iw rhjhuz #oypy; mtjhdpf;f 

 KbahJ.

  kdpjdpd; / ,sQ;#l;L tpyq;FfsJ FlypDs; tho;e;J kyj;Jld; #oiy milAk; ,jdhy; E.coli ePiu khrilar; nra;fpd;wJ.

  E.coli fhw;W thopfshf mikaj;Jf;Fupa fhw;Wthopfshff; fhzg;gLk; . ,it NfhYUthd Njhw;wq; nfhz;litahFk;.

  ,it fpuhk; - kiw tiff;Fupait. tpj;jpfis cUthf;fhjit> ,yf;NuhR nty;yj;ij nehjpf;fr; nra;gitahFk;.

  ,it Neha;f;fpfsy;yhj NghJk;> rpy ,dq;fs; kl;Lk; Neha;fis cz;L gz;Zk;.  cjh : E.coli 0157 : 157
  E.coli gw;wPupahf;fs; ePupy; ePz;l ehl;fSf;F thof;$baitahFk;.

  E.coli ePUld; fye;J fhzg;gLfpd;wik> ePupy; kyf;fopTfs; fye;Js;sJ vd;gijAk;> ePu; khrile;Js;sJ vd;gijAk; 

 cWjpg;gLj;Jk;.

  ,jdhy; ePupd; juj;ij kjpg;gpl E.coli  Rl;bahf gad;gLj;jg;gLfpd;wJ.

coliform gw;wPupah gupNrhjid
 Nkw;gb gw;wPupahf;fis fz;lwptjw;F 3 epiyfspy; gupNrhjid Nkw;nfhs;sg;gLk;.

 1. Kd;Ndhb Nrhjid

 2. cWjpg;gLj;jy; Nrhjid

 3. epiwthf;fy; / KbTf;Fupa Nrhjid
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Kd;Ndhb Nrhjid

  ,jd;NghJ ePupy; rpy Jspfs; ,yw;Nwh fiurypDs; Nru;f;fg;gLk;. ,f;fiuryhdJ 350C y; 48 kzpj;jpahyq;fs;

 itf;Fk;NghJ nehjpj;jy; eilngw;wpUg;gpd; NfhYU gw;wPupah fhzg;gl re;ju;g;gk; cz;L.

 ,q;F thA tpisTfs; Njhd;wtpy;iy vdpd; gupNrhjid ,j;Jld; epWj;jg;gLk;.

cWjpg;gLj;Jk; Nrhjid

  thA tpisT Njhd;wpdhy; thATld; $ba ,yf;Nuh]; tsu;g;gpid Brilliant Green Lactose - bile broth (BGLB)  
 vDk; Clfj;jpy; Nru;j;jy; Ntz;Lk;. ,t;Tlfk; Coliforms jtpu;e;j Vida ,yf;Nuh]; nehjpf;fr; nra;Ak; gw;wPupahf;fspd;  

 tsu;r;rpiaj; jLf;ff;$baJ.

  vdNt BGLB apy; thA tpisT Njhd;wpdhy; mjpy; Coliforms cz;L vd cWjpg;gLj;jyhk;.

  ,t;tsu;g;G+lfq;fspy; tsu;f;fg;gLk; NghJ Coliforms MdJ fUepwkhd rKjhaj;ij cUthf;Fk;.

KbTf;Fupa Nrhjid

 ,e;epiyapy; NfhYUthd gw;wPupahf;fs; cWjpg;gLj;Jk; gl;rj;jpy; KbTf;Fupa Nrhjid EZf;Ff; fhl;b %yk; Nkw;nfhs;sg;gLk;.

 100 ml ePu; khjpupapy; 4 ,Yk; $ba Coli cUf;fs; fhzg;gbd; me;j ePu; Fbg;gjw;F Vw;wJ my;y.

ePupdJ ju epu;zak; Water Quality Standards

FbePupd; ,ay;Gfs; ctg;ghd 

kl;lk;

mDkjpf;fg;glj;jf;f cr;r msT

kpd;flj;jhW EC at 250C  µs/cm 750 3500

nkhj;j jpz;kg; gjhu;j;jq;fs; Total solids mg/l 500 2000

epwk; Colour 05 30

Rit Taste epuhfupf;f Kbahj -

kzk; Odour epuhfupf;f Kbahj -

fyq;fw;wd;ik Turbidity - NTU 02 08

FNshiul;L Chloride (Cl-) mg/l 200 1200

GNshiul;L Fluride (F-) mg/l - 1.5

,Uk;G Iron (Fe) mg/l 0.3 01

kq;fdR Manganese (Mn) mg/l 0.05 0.5

nrk;G Copper (CU) mg/l 0.05 0.5

ehfk; Zinc (Zn) mg/l 05 15
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fy;rpak; Calcium (Ca) mg/l 100 240

kf;dPrpak; Magnesium (Mg) mg/l 30 150

nkhj;j nghRNgw;Wfs; (Total Phpsphates) PO
4
3- mg/l - 2.0

ry;Ngw;Wfs; (Sulphates) SO4
2-  mg/l 200 400

nkhj;jf; fhuj;jd;ik (Total Salinity) as CaCO
3 
mg/l 200 400

nkhj;j td;ik Total Hardness)  as CaCO
3 
mg/l 250 600

Rahjpd mNkhdpah (Free Ammonia) as NH
3 
mg/l - 0.06

iej;jpNuw;Wf;fs; (Nitrates) (NO
3
-
 
) mg/l - 45

iej;jpiuw;Wf;fs; (Nitrites) (NO
2
-
 
) mg/l - 0.01

pH (oH Value) 7 - 8.5 6.5 - 9.5

Mrdpf; (Arsenic) AS mg/l - 0.05

fl;kpak; (Cadmium) Cd mg/l - 0.005

FNuhkpak; (Chromium) Cr mg/l - 0.05

raidl; (Cyanide) CN- mg/l - 0.05

<ak; (Lead) Pb mg/l - 0.05

,urk; (Mercury) Hg mg/l - 0.001

nrNydpak; (Selenium) Sc mg/l - 0.01

Rahjpd FNshupd; kPjp (Free Residual Chlorine) as 
Chorine mg/l

- 0.2

gy;fU mNuhkw;wpf; IjNuhfhgd; (Pol nuclear aromatic 
hydro carbons) mg/l

- 0.002

gPNdhy; Nru;itfs; (Phenolic compounds) as phenolic 
OH mg/l

0.001 0.002

fpuPRk; vz;nzAk; (Grease & Oil) mg/l - 1.0

,urhad xl;rprd; Njit (COD) mg/l - 10

nkhj;j NfhYUf;fs; (Total Coloforms/100 l) fhzg;glh 10

E coli / 100 ml fhzg;glh fhzg;glh

fjpu;tPry; gjhu;;j;jk;

nkhj;j my;gh fjpu; tPry; (Gross alpa radioactivity (pC/l) - 3

nkhj;j gPw;wh fjpu; tPry; Gross Beeta radioactivity (pC/l) - 30
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ePu; Rj;jpfupg;G - Water Purification
 gy;NtW khrhf;fpfs; ePUld; Nru;tjhy; ePu; khrilfpd;wJ.

 gpd;tUk; fhuzpfshy; ePu; khrilfpd;wJ.

 1. mNrjd khrhf;fpfs; - inorganic pollutants - Cd, Pb, Hg, As, iej;jpNuw;Wf;fs;> iej;jpiuw;Wf;fs;> raidl;

 2.  Nrjd khrhf;fpfs; - organic pollutants - tPLfs;> gapu;r;nra;if epyq;fs;> njhopw;rhiyapy ,Ue;J ntspg;gLk; fopTfs; 

  kw;Wk; jhtu tpyq;F ghfq;fs;> tprhaf; fopTfs;> vz;nza;f; fopTfs;> Ez;zq;fpfs; Nghd;wit.

 3.  fjpu; tPRk; fopTfs; - radio active pollutants - kdpj nraw;ghLfshy; ePUf;Fr; Nru;f;fg;gLk; fjpu; tPRk; nghUl;fs; (A+Nudpak;)

 4. ntg;g khrhf;fpfs; - thermal pollutants - njhopw;rhiyfspy; ,Ue;J ntspahFk; ntg;gkhd ePu;

 Nkw;gb khRf;fs; NrUtjdhy; ePupdJ juk; Fd;wp gad;ghl;Lf;F nghUj;jkhw;wjhf khWk;.

 khRghl;bw;F VJthd nghUl;fis ePupypUe;J mfw;wp ePiu kWgbAk; gad;ghl;bw;F vLf;fj;jf;f epiyikf;F khw;w Ntz;Lk;.

 ePUld; fye;Js;s jPq;F tpistpf;Fk; ,urhadg; nghUs;fs; (under sirable chemicals)> capupay; njhlu;Gs;s khRgLj;jpfs; 

 (Biological Contaminants) > NtW jpz;kq;fs;> fiue;Js;s> tpUk;gj;jfhj thAf;fs; Mfpatw;iw mfw;Wtjw;fhd nrad;Kiw 

 ePu;r;Rj;jpfupg;G MFk;.

 ePiu vt;tsT Rj;jpfupj;jy; Ntz;Lk; vd;gJ ePupd; ,ay;Gfs;> epakq;fs;> gad;gLj;Jk; Nehf;fj;jpw;F mika NtWgLk;.

 FbePUf;fhapd; SLS epakq;fSf;F Vw;g Rj;jpfupj;jy; Ntz;Lk;.

 ePiur; Rj;jpfupg;gjw;F Water Treatment plant mikj;J gad;gLj;jg;gLk;.

 ,yq;ifiag; nghWj;j tiuapy; FbePu; gupfupg;G> fopT ePu; gupfupg;G Nghd;w nraw;ghLfs; eilngWfpd;wd.

FbePu; gupfupg;G - Drinking Water Treatment
 kdpjUf;F cbdb> FWfpafhy> ePz;lfhy ghjpg;Gf;fis Vw;gLj;jhj tifapy; gad;gLj;jj;jf;f ePu; FbePuhFk;.

 FbePu;g; gupfupg;G gbKiwfs; gpd;tUkhW>

 1. Screening - gUk;gbahf tbj;jy;

 2. Aeration - fhw;W}l;ly;

 3. Sedimentation - milar; nra;jy; gbar; nra;jy;

 4. Coagulation - jpusr; nra;jy;

 5. Floculation - jpusy;

 6. Filtration - tbj;jy;

 7. Disinfection - fpUkpaopj;jy;

 8. Softning - nkd;ikahf;fy;

cs;nsLg;G - Intake
 FbePu; gupfupg;Gf;F Kjy; gbKiwahf MW / thtp  / Fsj;jpypUe;J ePu; ngw;Wf; nfhs;s;gLk;.

 ePu; KjypUe;J ePu; Rj;jpfupg;G epiyaj;jpw;F ePiu cs;nsLf;Fk; nraw;ghL MFk;.

 ePu; %yq;fSf;F Vw;g ePupd; ,ay;Gfs; khWgLk;. mNj Ntis Rj;jg;gLj;Jk; tpjKk; NtWgLk;.

 ePu;g;gk;gp %yk; gupfupf;Fk; ePu; nfhz;L nry;yg;gLk;.

01. Screening - gUk;gbahf tbj;jy;
 ,J FbePu; gupfupg;gpd; 1tJ gbKiwahFk;.

 ,r;nrad;Kiw ePu; KjypypUe;J ePu; Rj;jpfupf;Fk; njhFjpapDs; (water treatment plant) nrYj;jg;gl Kd;du; eilKiwg;  

 gLj;jg;gLk;.
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 ,jd; %yk; ePupy; kpjf;Fk; ngupa Jzpf;iffs; mfw;wg;gLk;. mitahtd jpz;k gjhu;j;jq;fs;> jhtug; ghfq;fs;> kuj;Jz;Lfs;> 

 kPd;fSk; NtW capupdq;fSk; mfw;wg;gLk;.

 ,e;jg; nghUl;fs; ePu; Rj;jpfupf;Fk; njhFjpapDs; nrd;why; (milg;Gf;fis Vw;gLj;JtJld;) rpf;FtJld;> ,ae;jpuq;fisAk; 

 ghjpf;Fk;.

 ,jw;F ntt;NtW msTfisAila Screens (mupjl;Lf;fs;) gad;gLj;jg;gLk;.

 1. Coarse screens ful;L mupjl;L

 2. Medium screens eLj;ju mupjl;L

 3. Fine screens  Ez; mupjl;L

 4. Micro screens EZf;F mupjl;L

02. Aeration - fhw;W}l;ly;
 ,q;F ePu; tspAld; ed;W fyf;ftplg;gLk;. ,jdhy; ePUld; fyf;fg;gl;l O

2
 ePupy; rpwg;ghd khw;wq;fis Vw;gLj;Jk;.

 ,jdhy; ePupy; fiue;Js;s H
2
S, CO

2
, CH

4 
Nghd;w thAf;fs; mfw;wg;gLk;.

 Mtpg;gwg;Gs;s kzk; nfhz;l kPNjd; jNahy; (CH
4
SH)> Ez;zq;fpfspd; mDNrgf;fopTfSk; mfw;wg;gLk;.

 ePupy; fhzg;gLk; Fe, Mn Mfpait Ijnuhl;irl;Lf;fshf gbjyilAk;. 

 tspkz;l xl;rprd; ePupdhy; cwpQ;rg;gLtjhy;> ePupy; fiue;Js;s ghjfkhd thAf;fs; tpLtpf;fg;gLk;.

 fhw;Nwhl;lk; tpidj;jpwdhf eilngw> ePupd; ngUksT Nkw;gug;G tspgLkhW jpwe;jpUj;jy; Ntz;Lk;.

 ,q;F ePiu fhw;Wl;Ltjw;fhf gytifahd fhw;W}l;bfs; gad;gLj;jg;gLk;.

 1. Gravity or Step aerator - GtpaPu;g;G / gbf; fhw;Nww;wp 

 2. Cascade aerator 

 3. Spray aerator - rptpwpf; fhw;Nww;wp

 4. Injection aerator - cl;gha;r;rw; fhw;Nww;wp 

 5. Mechanical aerator - nghwpKiwf; fhw;Nww;wp

     Gravity or Step aerator - GtpaPu;g;G / gbf; fhw;Nww;wp   

 

 

   Cascade aerator     Spray aerator - rptpwpf; fhw;Nww;wp
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   Injection aerator - cl;gha;r;rw; fhw;Nww;wp   Mechanical aerator - nghwpKiwf; fhw;Nww;wp

  

           Mechanical aerator - nghwpKiwf; fhw;Nww;wp

 

03. Sedimentation - milar; / gbar; nra;jy;
 ,q;F nkhj;j njhq;fy; Jzpf;iffs; (TSS) mfw;wg;gLk;.

 ed;F fhw;W}l;lg;gl;l ePu; ,Wjpahf ngupa mfd;w miljy; njhl;bfspy; 3 kzp Neuk; Xa;T epiyapy; (mirahky;) itj;jpUf;fg;gLk;.

 ,jdhy; njhq;fy; Jzpf;iffs; GtpaPu;g;gpdhy; gbAk;. mj;Jld; #upaxsp tpOtjdhy; Ez;zq;fpfSk; ,wf;Fk;.

 njhl;bapd; mbapy; gbAk; jpz;kg; gjhu;j;jq;fs; kz;b (Sludge) vdg;gLk;.

04. Coagulation - jpusr; nra;jy;
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 ePupd; njhq;fy; Jzpf;iffisf; fl;bfshf khw;Wtjw;F my;yJ jpusr; nra;tjw;F ePUld; jpuspiar; (Coagulant) Nru;f;Fk;NghJ> 

 kpff; FWfpa Neuj;jpy; ed;whf ePUld; fyf;fpd;wJ. (fopTfs; n[yw;wpd; jd;ikAila gbTfshf khWk;)

 ,q;F jpuspahf gbfhuk; [(Alum) Al
2
(SO

4
)

3
.18H

2
O] gad;gLj;jg;gLk;.

 ePupd; njhq;fy; Jzpf;iffs; kiwNaw;wk; ngw;wit Mifahy; mit xd;iwnahd;W js;Sfpd;wd. Mdhy;> gbfhuj;ijr; 

 Nru;j;jTld; kiwNaw;wk; ngw;w Jzpf;iffs; eyptilfpd;wikahy; xd;iw xd;W ftu;fpd;wd.

 ,t;thW cz;lhFk; ngupa kiwj; Jzpf;iffs; fl;bfs; vdg;gLk;.

 ,it jpusy; %yk; cz;lhFk;. ePupy; gbAk; mstpw;Fg; Nghjpa epiwAs;s Jzpf;iffshfj; jhq;fpapd; mbapy; milar; nra;J 

 gpd;du; xd;W Nru;f;fg;gl;L ntspNaw;wg;gLk;.

 fhuj; jd;ikahd Clfj;jpy; jpul;rp $l elf;Fk;. ,jdhy; Ca(OH)
2
, NaHCO

3
 (Nrhlh) Nghd;wit Nru;f;fg;gLk;.

 Al
2
(SO

4
)

3
.18H

2
O  +  3Ca(HCO

3
)

2
    3CaSO

4 
 +  2Al(OH)

3 
 +  6CO

2
  +  18H

2
O

  ,g;gbKiwapd; NghJ> ePupy; ,Uf;Fk; rpwpa Jzpf;iffs; mfw;wg;gl;L ePu; njspthff; fhzg;gLk;.

05. Floculation - jpusy; 
 typikahd fyf;Fjy; %ykhf fopTfs; gbtilar; njhlq;Fk;.

 rPuhd Ntfj;jpy; fyf;Fk;NghJ> fopTfs; xd;whf ngupa fopTj; njhFjpfshf khwp mfw;wg;gLk;.

06. Filtration - tbj;jy;

 tiyapd; kPJ gutg;gl;l kzy; gil> xU gil Vtg;gl;l fup ,lg;gl;L mjD}L  ePu; mDg;gg;gl;L tbfl;lg;gLk;.

 ,jd;NghJ> Ritf;Fk;> kzj;Jf;Fk; fhuzkhd gPNdhypf;F Nru;itfs; mfw;wg;gLk;.

 ,Wjpapy; fyq;fw;jd;ik ,y;yhj> epwk;> kzk; ,y;yhj ePu; ngwg;gLk;.

tbfl;bapy; NrW 

epuk;gpa gpd;du; 

mjidj; 

Jg;Guthf;Fjw;F 

J}a ePiug; ghar; 

nra;tjw;F mikj;j 

gpd;dil ePu;f;Foha; 

(Back water pipe)

cs;top

ntsptop
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07. Disinfection - fpUkpaopj;jy;
 tbfl;ba ePupy; fhzg;gLk; Ez;zq;fpfis Fwpg;ghf gw;wPupahf;fis mfw;wpf; nfhs;tjw;fhf ePUf;F FNshupd; Nru;f;fg;gLk;. 

 ,jd; NghJ `g;NghNhu]; mkpyKk; (HOCl)> IjNuhFNshupf; fkpyKk; (HCl)cUthfp ePiu fpUkpaopf;Fk;.

 Cl2 + H2O    HOCl + HCl

 HOCl H+  + OCl-

08. Softning - nkd;ikahf;fy;
 fbdj;jd;ikf;F fhuzkhd Ca++ ,  Mg++ 

Nghd;wit mfw;wg;gLk;.

 fy;rpaj;ij mfw;Wtjw;F ePiu #lhf;f Ntz;Lk;.

 Ca(HCO3)2   CaCO3  + CO2   + H2O
 Mg++  

I mfw;Wtjw;F Rz;zhk;G (Lime soda) Nru;f;f Ntz;Lk;.

 MgCO3  +  Ca(OH)2 Mg(OH)2  + CaCO3

 Mg(HCO3)2  +  Ca(OH)2  Mg(OH)2 +  Ca(HCO3)2

gupfupf;fg;gl;l ePiuj; Njf;fp itj;jYk; (Storage) tpepNahfpj;jYk; (Ditribution)
 gupfupf;fg;gl;l ePiur; Nritj;jhq;fpf;Fg; gk;Gtjq;fhf ePu; Nrkpg;Gj; jhq;fpapy; (Clear water reservoir) Nrfupf;fg;gLfpd;wJ.

 ,t;thW Nrfupj;j ePu; xU ngupa kpd; tYitg; gad;gLj;jp ePu; gupfupg;G epiyaj;jpypUe;J J}uj;jpy; gy;NtW gpuNjrq;fspy; cau;e;j 

 ,lq;fspy; ,Uf;Fk; Nrit ePu;j; Njf;fq;fSf;F (Service reservoir) ngupa P.V.C Foha;fs; topNaAk;> ,Uk;Gf; Foha;fs; 

 topNaAk; gk;gpj;Jf; Njf;fp itf;fg;gLk;.

 me;ePu; tpepNahff; Foha;j; njhFjpfs; topNa GtpaPu;g;gpd; fPo; nfhz;L nry;yg;gl;L Efu;NthUF;F tpepNahfpf;fg;gLk;.
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fopT ePu;g; gupfupg;G (Waste water Treatment)
 kdpj nraw;ghLfspdhy; juk; ghjpf;fg; ngw;w ePu; fopT ePu; vdg;gLk;.

 ,jidr; Rj;jpfupf;fhJ gad;gLj;j KbahkYs;s mNjNtis ,jid ,aw;ifr; #oypy; tpLtpg;gjdhy; Rw;whly; gpur;rpidfs; 

 cUthFk;.

 ,jdhy; fopT ePiu gupfupf;f Ntz;ba Njit Vw;gl;Ls;sJ.

fopT ePupd; tiffs;
01.  rpwpa msTfspyhd fopT ePu; (Sweage) - tPl;Lf;fopT ePu; kw;Wk; khefuf; fopTePu; (Domestic and Municipal waste water) 
 Mfpad mlq;Fk; fopT ePuhFk;. ,jpy; kyk; fye;j (black water) fopTePu;> kyk; fyf;fhj (gre water) fopTePu; vd tifg;gLj;jyhk;.

02. njhopw;rhiy fopTePu; - Industrial waste water
03. tptrhaf; fopTePu; - Agricultural waste water

rpwpastpyhd fopT ePu; gupfupg;G Sewage Treatment 

 tPl;Lf;fopT ePu;> khefuf; fopTePu; kw;Wk; czTj; njhopy;Jiw rhu;e;j fopT ePu; Nghd;wit rpwpastpyhd fopT ePuhFk;.

 ,e; ePupy; gpujhdkhf Ez;zq;fpfs; (gw;wPupah> itu];> nekw;Nwhw;) capupay; gpupe;jiof;Fl;gLk; Nrjdg; gjhu;j;jq;fs;> Nrjd 

 gjhu;j;jq;fs; (G+r;rpehrpdp> vz;nza;> fPup];> rhaq;fs;)> Nghrizg; nghUs;fs; (iejurd;> nghRguR> mNkhdpah)> mkpy fhuq;fs;> 

 ghu cNyhfq;fs; (Hg, Pb, Cd, Cr, CU, NI) Nghd;wit foTePupy; fhzg;gLk;.

 khrile;j msT> Rj;jpfupf;fg;gl;l gpd;du; gad;gLj;jg;gLj;Jk; Kiw vd;gtw;Wf;F Vw;g Rj;jpfupg;G Kiw NtWgLk;.

 fopTePu; gupfupg;G gbKiwfs; tUkhW>

 1. Kjyhd gupfupg;G nghwpKiw rhu;e;j gupfupg;G - Primary Treatment
 2. Jizahd gupfupg;G capupapy; rhu;e;j gupfupg;G - Secondary Treatment
 3. fpUkpaopj;jy; ,urhad rhu;e;j gupfupg;G  - Disinfection

01. Kjyhd gupfupg;G nghwpKiw rhu;e;j gupfupg;G - Primary Treatment
 ,J gpd;tUk; gbKiwfisf; nfhz;lJ.

 1. gUk;gbahd tbfl;Ljy; - Screening
 2. Kjy;epiy gba tpLjy; - Primary sedimentation

01. gUk;gbahd tbfl;Ljy; - Screening
 ,jd;NghJ fopTePu; ghupa njhl;bfapy; epug;gg;gLk; ,j;njhl;bfs; gbAk; njhl;bfs; (Settling Tanks) vdg;gLk;.

 tbfl;biag; gad;gLj;jp fopTePupy; cs;s vz;nza;> fpwPR kw;Wk; ghuk; Fiwe;j kpjf;ff;$ba nghUl;fs; vd;gd kpje;j epiyapy; 

 mfw;wg;gLk;. (Skimmed off)
 tbfl;ly; %yk; mfw;wg;glhj rpwpa mstpyhd milay;fs;> guy;fs;> Nghd;wit Grit chamber ,Ds; (ruisf; fyd;fs;) ePiur; 

 nrYj;jp mfw;wg;gLk;.

02. Kjy;epiy gba tpLjy; - Primary sedimentation
 Nkw;gb gbKiwaidj; njhlu;e;J ePupy; kpjf;fhj nghUl;fs; njhl;bapd; mbapy; gbtjw;fhf ,uz;L kzpNeuk; tplg;gLk;.

 ,t;thW jhq;fpapd; mbapw; gbAk; jpz;kf; fopTfs; NrW (Sludge) vd miof;fg;gLk;. ,r;NrW fhw;wpd;wpa Nrw;Wr; rkpghlhf;fj;Jf;F 

 cl;gLj;jg;gLk;.

 Kjyhd gupfupg;gpd; ,Wjpapy; ePupy; fhzg;gl;l fopTfSs; tiuapyhdit mfw;wg;gLk;.

 ,jd; gpd;du; ,e;ePu; Jizahd gupfupg;Gf;F mDg;gg;gLk;.

02. Jizahd gupfupg;G capupapy; rhu;e;j gupfupg;G - Secondary Treatment
 Kjd;ikahd gupfupg;gpd; gpd;du; fopTePu; tspA+l;lw; njhl;bfSf;F (Aeration Tank) nrYj;jg;gLk;.

 fhw;Wr; Rthrj;ij Nkw;nfhs;Sk; Ez;zq;fpfspd; njhopw;ghl;bd; kPJ jq;fpAs;s ,r;nraw;ghL fopTePu;g; gupfupg;Gg; 

 nghwpKiwapd; Kf;fpakhd gbepiyahFk;.

 fopTePiu tspA+l;lk; nra;tjdhy; fhw;Wtho; Ez;zq;fpfspd; njhopw;ghLk; ngUf;fKk; mjpfupf;fpd;wJ. ,jdhy; fopTePupy; 

 fiue;Js;s Nrjdg; gjhu;j;jq;fs; fhgdPnuhl;irl;lhfTk;> ePuhfTk; gpupifailjy; eilngWfpd;wJ.

 tspA+l;Lk; njhl;bfs; ,uz;L tpjq;fspy; mikf;fg;gl;Ls;sd. mitahtd>

 1. capu;g;ghf;fg;gl;l Nrw;W Kiw (Activated sludge system)
 2. rpWjhiu tbg;G Kiw (Trickle filter system)
 ,tw;Ws; capu;g;ghf;fg;gl;l Nrw;W KiwNa mjpfstpy; gad;gLj;jg;gLfpwJ.

 01. capu;g;ghf;fg;gl;l Nrw;W Kiw (Activated sludge system)
   ,q;F gbar;nra;Ak; njhl;bfspd; mbapy; gbe;Js;s Nrw;wpy; thOk; fhw;Wtho; Ez;zq;fpfs; fhw;W}l;lk; fhuzkhf njhopw;gl;L 

  fopT ePupw; fiue;Js;s Nrjdg; gjhu;j;jq;fspd; gpupifia tpidj;jpwDs;sjhf;Fk;.

   ,jd;NghJ fopT ePupYs;s Nrjdg;gjhu;j;jq;fspd; 75 - 95% tiuapy; CO
2
, H

2
O MfTk; gpupifailAk;.
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   gpd;du; mbapy; gbAk; NrWfs; fhw;wpd;wpa Nrw;Wr; rkpghlhf;fp njhl;bf;F mDg;gg;gLk;.

   ,jDs; NrWfs; fhw;wpd;wpa Ez;zq;fpj; njhopw;ghl;Lf;F cl;gl;L iejurd;> Ijurd;> fhgdPnuhl;irl;L> nkNjd;> Ijurd; 

  ry;igl;L Nghd;w thAf;fhshfg; gpupifailAk;.

   ,t;thAf; fyit capu;thAthfg; gad;gLj;jg;gLtNjhL cf;fyile;j NrW grisahfg; gad;gLj;jg;gLk;.

03. fpUkpaopj;jy; ,urhad rhu;e;j gupfupg;G  - Disinfection
  Jizahd gupfupg;G Nkw;nfhs;sg;gl;ljd; gpd;du; ntspNaWk; ePu; FNshupNdw;wk; %yk; njhw;W ePf;fg;gl;L tpLtpf;fg;gLk;.

  ,jw;fhf FNshuPd; thA gad;gLj;jg;gLtJld; FNshuPd; nrwpT yPw;wUf;F 5 mg - 20 mg tiu Ngzg;gLk;.

njhopw;rhiy fopT ePu; gupfupg;G Industrial Waste Treatment 

 njhopw;rhiyf; fopTePu; ,yFtpy; capupaYf;Fupa Kiwapy; gpupe;jopifAw Kbahj gjhu;j;jq;fis nfhz;ljhFk;.

 ,jpy; njhq;fyhf fhzg;gLk; jpz;kg; gjhu;j;jq;fs;> fiue;j Nrjd gjhu;j;jq;fs;> fiue;j mNrjd gjhu;j;jq;fs; fhzg;gLk;.

 ,e;ePupy; fhzg;gLk; fopTg; nghUs; njhopw;rhiyapd; eltbf;iffSf;Nfw;g NtWgLk;.

 fopT ePu; gupfupg;gpw;F gad;gLj;jg;gLk; njhopDl;gq;fs; ngsjpf uPjpahdit> ,urhad uPjpahdit> capupay; uPjpahdit vd 

 NtWgLj;jg;gLk;.

ngsjpf fopT ePu; gupfupg;G Physical Treatment 

 gUkd; $ba jpz;kj; Jzpf;iffSk;> Ez;zpa jpz;kj; Jzpf;iffSk; mfw;wpf; nfhs;sg;gLk;.

 ngupa jpz;kg; gjhu;j;jq;fs; gbatpLjy;> tbfl;ly; %yk; mfw;wg;gLk;.

 Ez;zpa Jzpf;iffs; Ez;zpa Jisnfhz;l tbfl;bia gad;gLj;jy;> jpusilar; nra;jy; Nghd;w eltbf;iffshy; mfw;wg;gLk;.

 jpusilar; nra;tjw;F ePNuw;wg;gl;l mYkpdpak; ry;Ngw;W gad;gLj;jg;gLk;.

,urhad fopT ePu; gupfupg;G Chemical Treatment 

 ,jd; %yk; ePupd; td;ikj; jd;ik mfw;wpf; nfhs;sg;gLk;.

 01. td;ikj;jd;ikia mfw;Wjy;

  ePupy; cs;s Ca, Mg I mfw;w Rz;zhk;Gr; Nrhlh (Soda lime) gad;gLj;jg;gLk;.

  Ca, Mg ,UfhgNdw;Wf;fis mfw;w ePwpa Rz;zhk;Gk; (Ca(OH)
2
)> ,U fhgNdw;Wf;fs; Fiwthd ePiu mfw;w mg;gr; 

  NrhlhTk; (Na
2
CO

3
) Nru;f;fg;gLk;.

  Ca(OH)
2 
,UfhgNdw;Wf;fis jhf;fp njhq;fyhf;Fk;. Mg

  
ck;  Ca(OH)

2 
cld; jhf;fkile;J Mg(OH)

2 
I njhq;fyhf;Fk;. 

  Nkw;gb njhq;fy;fs; midj;ijAk; tbj;J mfw;wpf; nfhs;s Ntz;Lk;.

  XNjh ngh];Ngw;Wf;fis gad;gLj;jp Ca, Mg
  
fis njhq;fy;fshf;fp mfw;wpf; nfhs;syhk;.

  fw;wad; gupkhw;wk; %yKk; Ca, Mg
  
mfw;wpf; nfhs;syhk;.

 02. Chelation
  ePUf;F Chelating agent (EDTH) ,idr; Nru;g;gjd; %yk; Ca, Mg  I mfw;wpf; nfhs;syhk;. 

 03. Fe, Mn I mfw;wy;

  ePupy; O
2  

FiwAk;NghJ ,it ePupy; fiuAk;. fopT ePupid fhw;W}l;Ltjd; %yk; Fe, Mn
 
I fiuAe;jftw;w cg;Gf;fshf 

  khw;wp mfw;wpf; nfhs;syhk;.

 04. ghu cNyhfq;fis mfw;wy;

  fopTePupy; cs;s ghu cNyhfq;fis (Cd, CU, Hg, Pb) mfw;Wtjw;F Ca(OH)
2  

(ePwpa Rz;zhk;G) Nru;j;J mtw;iw 

  njhq;fyhf;fp> Vtg;gl;l fhgd; (Acrivated carbon) Nkw;gug;G %yk; Gwj;JwpQ;rg;gLk;.

 05. fiue;j epiyapy; cs;s Nrjdr; Nru;itfis mfw;wpf; nfhs;Sjy;

  ePupy; fiue;Js;s Nrjdr; Nru;itfs; RitiaAk;> kzj;ijAk; ghjpf;Fk;.

  Vtg;gl;l fhgd; Nkw;gug;G %yk; Nrjdr; Nru;itfis Gwj;JwpQ;rp mfw;wpf; nfhs;syhk;. my;yJ gpugy xl;rpNaw;Wq; 

  fUtpfis gad;gLj;jp Nrjd Nru;itfis mfw;wyhk;.

 06. fiue;j epiyapy; cs;s mNrjdr; Nru;itfis mfw;wpf; nfhs;Sjy;

  tbfl;bfis (Distillation) gad;gLj;jp mNrjd Nru;itfis mfw;wpf; nfhs;syhk;. ,jd; %yk; ghupastpyhd ePiu 

  Rj;jpfupf;f KbahJ.

  kpd;gFg;G %yKk; (Electrolysis) vjpu; jppirapyhd gpurhuzj;ij J}z;bAk; (Reverse osmosis)  mfw;wpf; nfhs;syhk;. 
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 07. Nghrizg; nghUs;fis mfw;wpf; nfhs;sy;

 iejurDk; nghRguRk; ePupy; fhzg;gLk; Nghrizg; nghUshFk;. ,it ePupy; ew;Nghrizahf;fj;ij cUthf;Fk;.

  Ca(OH)
2   

I Nru;g;gjd; %yk; nghRguir njhq;fyhf mfw;wpf; nfhs;syhk;.

 iej;jpNuw;whf;fk; (Nitrification)> iejurdpwf;fk; (Denitrification) %yk; iejurid mfw;wpf; nfhs;syhk;.


