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w>*h>cd.wD 

w>uwdRqSXEkmIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

w>uwdR0D>-oJ'D;w>uwdRzk.oh.wz.IIIIIIIIIIIIIIIIIIIIIIIIII 

olb. 'lo0DylRw>zdw>vHR'D; whxD.xHrRuqSDxHtusdRtusJwcgvX b.w>ymzsd.Ckmw>'XtgzsX.IIIIIIIIIIIII 

1I w>ymvDRtvD.tusJ       'D;  w>zdw>vHRoh.wz.IIIIIIIIIIIIIIII 

(u) w>ymvDRtvD>tusJ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

(c)w>-wD>w>IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

(*) w>xDxD.xHyDRbdoh.wz.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

(C) w>zdw>vHRvXw>ySH>xHt*D>  (Media)  IIIIIIIIIIIIIIIIII 

2I trRw>zH;w>rR'fvJ. IIIIIIIIIIII('D; ub.uwDRuG>xGJtDR'fvJ>)IIIIIIIIIIIIIIII 

(u) vX.tuvkmoh.wz.<w>'XIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

(c) rJ;zdjyHu'H w>ySH>xH'XvXxHvDRubSXt*D>IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

(*) oGJ.v;w>ySH>xH'XIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

(C) w>ymzSd.xHuqSD'XIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

 

w>uwdRqSXEkm 

xHtDvD>tcD.xH;cD.bdvX tw*hR  ty.Ckm0J w>b.tX'f  w>C.vXyxH.tDRwoh  [JCDRql *mw>pk.w>ys. 'fod; 

*mrRoHw>C. < uoH.uoD< pJ;zDu[.w>qluGHmoh.wz. tHR  [JtgxD.0J uU>uU>vX [D.cD.csX 'Dbh.vHM.vDRI 

w>C.zdjyHvX yxH.tDRvXyrJmcsHwohoh.wz. 'k;uJw>qgoh0J 'fod; w>[XzXvl< w>pduh< 'D;w>qg*km*Roh.wz. 

oh0Jph.uD;vDRI  w>pk.w>ys.oh.wz.vX twrh.MqX.oh.wz. [JymzSd.xD.o;vX yrd.yS.yltgxD.'D; uJxD.0J 

w>qgoh0J'fod; cJpX.< td.zsJ.w>qgy.Ckm< rd.'X'D;zdpH;w>qg< w>qgvX [JuJxD.o;ohu'D;wbsD< cd.Elmw>qg 'D; 

xl.ys.w>qgoh.wz. uJxD.oh0JM.vDRI  

'fod;[H.zdCDzdvXpH;'D;ySRw0D oh.wz.vX ttd.w>vD> ,Hmoh.wz.< 'fwvkmb.usd.phtgtgt*D> olb.w>rR 

uqSDxH wuvkmtHRvX uxkmuGHmM.b. w>C.oh.wz.<*moh.wz.vX yxH.tDRwoh < w>'k;oh.ngb. w>oh 

w> b. usJwbdtHR *hR 0JvX w>u'k;td.xD.M.0Jw>rRuqSDxH'XcDzsdolb. yySR'lo0DylRw>zdw>vHRoh0JM.vDRI zJ 

tHR  y[h.eDRvDRb. w>t usdRtusJvX t*hRuwX.b.C; w>ol.xD.0J w>rRuqSDxHwuvkmtHRvX uxk;xD. 

M. 0JxHtD  weHRM.  2000  vHxX. M.vDRI   t0JtHR b.w>oltDR vX.oh.wz.vX td.&J.vDRo;< rJ;oh.wz.vX 

td.'D;to;rolvX turR oHxHC.< 'D;oGJ.v;w>ySH.rRuqSDxh oh.wz.M.vDRI   w>ol.xD.w>tHR uvXm0J 
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ph'Dv. ¤ 500 M.'D;<  euG>xGJtDRrh*hR b.vD>b.p; turRw>u,H;wkRvX weH. M.vDRI  uG>xGJb. rJmtw>'X*hR*hR'D; 

rRuqSDxD.uhR oGJ.v;oh.wz.  cHeH.wkRoXeH.  wbsDM.wuh>I  

w>*h>w>usdR'D;w>ol.xD.ymzsgoh.wz.tHR rh>0J w>ohw>b. cD.xH;cd.bd td.ymzsgxD.o;'D; ySR'k;uJxD.w>zdvX 

trh.0J ySRwl>vdm ew>[h.ul.[h.z;tCd  yuGJrkmb.w>[h.ul.[h.z;oh.wz.vX ySRw0D ul.ohzdoh.wz.t 

td.< WASH (water-sanitation-hygiene) w>rRuqSJuqSDxHtySRrRnDEk.w>zdoh.wz.< zF.pddrdRySRCkxH.oh.ng 

w>zdoh.wz.<  NGOs, w>u&Xu&dvX trRw>b.C;w>td.rlw>vJRxD>vJRxDvX pdmrlpdm*JRtDRM.oh.wz.< 'D; 

ySRw0DylR ySRoh.ngb.C;w>rRuqSDxH tySRrRw>zdoh.wz.'D; t*kRt*Roh.wz.vX oh.ngb.C;w>rRuqSD 

xHoh.wz. [h.vDReDRvDRb. w>[h.ul.[h.z;oh0JM.vDRI  0Ho;pl; =qJ;usdRb. josh@aqsolutions.org 

vXuCkxH.oh.ngtgxD.b.t*D>I   

w>uwdR0D>-oJ'D;w>uwdRzk.oh.wz. 

Adsorption / Absorption / Sorption 

Adsorption    rh>w>  pH;0JvX w>uoltDR ySH>vDRvXxHusgoh0J  'fw>tuvkmwuvkm*hR   'D;  vXw>toH;tumusgM. 

vDRI (zJw>*h>t0JtHRtylR yuoltDRvX oGJ.v;M.vDRI)  tw>rRusdRusJtHR vDRqD0J'.'D;  “Absorption”  tcDynD 

pH;0JvX uplRM.w> rhwrh> u[H;M.w>M.vDRI 'fuvDRwH>b.t*D> <'fvJ.'fvJ.*hR   w>oltDRvX rRuqSDxHt*D> 

tuplRM.rRoH0Jw>C.vX oGJ.v; ylRjyHu'HzdtudylRng M.rh>0J Absorption M.vDRI  rhrh>vX t[JrRpJbl;vX 

oGJ.v; trJmzH;cd.M. rh>0J   Adsorption   M.vDRI  t0JtHR b.w>oltDR tgxD.0JvX tcDynDvDRwH>vDRqJ;wtd.b. 

rh>0J Sorption  t0JtHRM.vDRI  

(Biochar / Charcoal / Char) 

Biochar  - MqX.oGJ.v;vXttd.'D;to;orlvX turR*hRxD.w>ol.w>zs;t*D> [H;M.0JoGJ.v;vXrh.tltD. 

vDRym0Joh.wz. 'furR*hRxD.wmolwmo. u[Jo.xD.0JtgtgM. ol0JvXw.ol.w>zs;M.vDRI 'D;    rhwrh> eD;z; 

'k;oh.ngb. *m cmbd.  (carbon) M.vDRI (Charcoal) oGJ.v;teD>p> rh>t[JuJxD.0Jo;vX 

w>CdtDRvXoh>rk.oh>w z.  0HRb.w>oltDRvX w>zDtD.whtD.w>t*D>M.vDRI (Char) 

rh>w>trHRwcgvXtcDynDvDRwH>vDRpJ;wtd.< b.w>oltDR'f yoh.ngb.(Biochar) 'D; (Charcoal) 

oltDRuoh0JvXtnDt*D>M.vDRI 

(Biomass / Feedstock) 

t0JtHRM.b.xGJ0J oh.rk.[JCDR0JvXoh.wuvkm*hRwuvkm*hR rhwrh> ud;0JvX  Cellulosic w>zdw>vHR M.vDRI 

(t' d< oh.rk.<w>ol.w>zs;< 'D; oh.yS.tw>td.vDRwJRwh>'fod;oh.'h oh.wz.M.vDRI) w>oh.wz. rh>w>'fw> 

vXt td.ymM.ySRvH vXyuwhM.0J oGJ.v;  (Char) M.vDRI 

(Micro-porosity / Surface Area) 

w>pSH.vDRoh0JujyH'Hzdtw>zdw>vHRwcgtHR  rRw>'fyxH.tDRohql uyXRu0gtylRzd zJyoltDR e;edRrHxX. 

(nanometer)  qlrJ;_cd;rH xX.    (micrometer) (10-9 – 10-6 m ) puh M.vDRI  w>trJmzH;cd.tvD> pH;w>eD>eD>rh.0J w>trJm 

zH;cd.tvD>vX t'GJylRwcDM.vDRI t'd<  qluyXRu0gu_yH'Hzd tngylRI 
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(Pathogen) 

ySRunD=w>qg=[JcDzsdvX xH C.zdjyHvXyxH.tDRwoh  vX t qH xD. tg xD. vX xH usgI  

AC/GAC activated carbon / granular activated carbon- oGJ. v; teD> p> c.bdvX ttd.'D;MqX> *mw>rR 

=oGJ.v; teD>p>jyHu'HzdvX td.'D;MqX>*mw>rR 

BSF/  biological sand filter – rJ;vXtd.'D;o;orl(MqX.rJ;) w>ySH>xH'X 

SSF / slow sand filter – rJ;zdjyHu'H w>ySH>xH'XvXxHvDRubSXt*D> 

S-BSF / slow biological sand filter – rJ;zdjyHu'HvXtd.'D;to;orl(MqX.rJ;) w>ySH>xH'X 

SOC / synthetic organic compound – w>vXtwrh>MqX.wz.[JymzSd.xD.to; 

WASH / water-sanitation-hygiene – b.C;w>rRuqSJuqSDxH    tw>rRtqSJuqSD 

olb. 'lo0DylRw>zdw>vHR'D; whxD.xHrRuqSDxHtusdRtusJwcgvX b.w>ymzsd.Ckmw>'XtgzsX. 

w>rR*hRxD.xDxD.xHtuH.tpD uy.Ck.0J w>rRvDRpSRw>qgvXt[JcDzsdqlxHusg 'fod xHC.vXtrRqduhySR < 

'fM.tod; *moh.wz.vX td.vXxHusg< 'D; w>ymzSd.o;oh.wz.vXb.,d.wtd. vXurRb.'d0JxH t&D>oh. 

wz.<  xHw>eXw>EGg< rhwrh> xHtw>td.oh.wz.M.vDRI w>*DRvX vHmwbh.tHRtukvdmM. rh>0J w>'XtgzsX.ym 

zSd.xD.o; 'k;uJxD.0J w>ySH>rRuqSDxH vX ubSg&SJM.w>b.,d.oh.z.< olb.0JvX. tuvkmuvkm < MqX.rJ;vX 

td.'D;to;rol w>ySH.xH< 'D;oGJ.v;w>ySH>xHoh.wz.M.vDRI  w>ySH>xHwcgtHR yrh.rRtDR'fw>eJ.usJtod; t[h. 

vDReDRvDRM.xHtD weHR  1500-2000 vHxX.M.vDRI 'd;oeH;xD.o;ph>ud;vX xH[JvDRvD>cD.xH;ph>uD;ph>vDRI  

1I     w>ymvDRtvD.tusJ       'D;  w>zdw>vHRoh.wz. 

(u)     w>ymvDRtvD>tusJ 

w>xk;CXrh>w>vX tnD'D; rh>usJt*hRuwX>wbdvX y'd;oMRxD.o;ohvX yok;xHoh0JnDnDM.vDRI  w>ySH>xHwcg 

tHR ub.ymvDRtDRvX w>vD>vXtusXR<tCl<  'D; ub.rh>tvD>zk.M.'f xHvD>tcD.xH;M.'D;< ub.xDM.'f xHvX 

euoltDtDRtvD>M.vDRI w>rRtusdRtusJwuvkmtHR  'd;M.b.0J w>rRuqSDxH 'Dwcg vXvXySJRySJRvX w>rRuqSD 

xHt*D>M.vDRI 'D; t0JthRrh>w>,d,dzdvX  uyXqSXb.tDR cDzsdolb.xJ w>0HRxHeD>0HR xJwcgM.vDR('fod;'D; w>[; 

vD>vX yoltDR xk;ySJRxHvXw>'XylR wbsDCDM.vDRI)  zJxHvX w>yXmC; w>'XylR rh>[;xD.M. xHtywD>vX w>ySH>xH 

wcgtHRtylR uvDRpSR0J< eD>0HRxHvXtxD.zD u[Jtd; xD.o;M.vDRI xHrhySJRu'guhRvXw>ySH>x HwcgtHR tylR'D; 

eD>0HR xH vXtxD.zD uu;yH;uhRto;M.vDRI 

(c) w>-wD>w> 

rk>xD.uvHRxH;cDwym<  bHv.rFhR(cDu&H;)uGDRvXw>bSDpdoh.wz.td.tgrR'D;rh>vXtyORw'd.ph>uD;b. 'D;  

w>olpl;ugtDR tgr;vX ySR'lo0DylRtd.0Jtgr; 'D;   w>oltDRtg'.uh>vXxHwX.tod;M.vDRI    w>uGDRoh.wz. 

b.w>'k;td.xD.tDR'D;  cDu&H; 'D; w>'l.uymqltylRwuymcD b.w>zSLwHmtDR'D; bHv.rFh.M.vDRI  rRySJRxHql 

w>xHw>.ylR<  qD.wHmvDRb. bHv.rFhR qlw>ylRzdylR 'fod;td.wHmb.o;  'D;  xHwX.utd.wHmb.to;M.vDRI  
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oltDRvX yv;pwH;xHwX.oh0Jph>uD; < rhwrh> < ySRrRw>ohvXcDu&H;zd vXt*hRrh>td.< whxD.M.bHv.rFhRxHwX.vX 

uoltDRoh0JM.vDRI xHwX.ub.rh>tvJ.wkRvDRwDRvDR'D; tcd.u;vXw>ok;tDRoh 'fM.r>'D; ySREkmvDRxDxD.xH 

yDRbduoh0J 'D; xXEkmvDRw>ySH>xH w>zdw>vhRuoh0JM.vDRI w>uG>xGJu,Xu,J tw>;0;w&H; (w>vXty.Ckm0J 

ohuqSDxHwX.vX tylRwcDng< 'D; xk;wXRuGHm rhwrh> qDwvJb.oGJ.v;oh.wz.) 'D; w>bSDb.xD.uhRw>oh.w 

z.M.vDRI  

w>cd.u; 'D;w>u;usX.bXw>zdw>vHRoh.wz. u-wDymM.0J rk.w>uyDRvX w>C>zdjyHu'd.xD.cDzsdrk.w>uyDR 

('fod;   eD. 'd;qS;< bJ;xH&H,g vXtvGJ.vgtJ;oh.wz.) tokw'd.xD.ql xHwX.tylRt*D>M.vDRI xHwX.zDcd. 

ub.td.wH;ymo; rkmrkmeD>eD> vX ySmw>'Do'X(yh.yDR) 'fod; w>zdC>< xdth.vDRwJm< oh.v.0.v. 'D;w>urSHRu 

rSDRoh.wz.tokwvDRwJmql xHwX.tylRt*D>M.vDRI  

xHwX.tHR-uX;b.w>whxD.tDRvXtusXR'D;w>vD>vXtCltzd;M.vDRI (ub.rh>cDu&H;vXtusXR vXw>pl;qJ; 

wzSHt*D>)< 'D;  Ckoh.ngeD;z;b.ql w>whxD.xHwX.vXtvDR*Rvdmo; (t'd< rlcd.pl;xH< w>ys>xHusdR< w>[;vD>'X 

< 'D; t*km*Roh.wz.)  olb.tDRvXt-uX;tb. 'D; vXw>ymtDRwl>,HmvX yySRw0XylRt*D> M.wuh>I  

(*) w>xDxD.xHyDRbdoh.wz. 

PVC xHyDRbdtHR td.0Jw>vD>oukRq;'; 'D; tyORb.0Jph>uDRvDRI uGDRwlmyed  1/2" wkR 3/4” tvJ.tHR *hR0JvX w>qJ; 

usdRud;cg'J;C.C.< [JqlxHwX.vD>'D; xHwX.wz.tbX.pXRM.vDRI  rhrh>vX w>ohuqSDxHyDRbd xH-wDM. ub. 

'd.0JM.vDR< 'fnDEk.tod;w>rRtDR   3” wkR 4”. 1” wkR 2” M. -uX;0Jb.0JuwX>vX xHyDRbdxH-wDvX w>rRcGJ;cG; xHvX 

ttd.0J rJ;ySH>xH'X tcX.o;< rJ;tzDcd. M.vDRI   

w>xDxD>xHyDRbdvX xHwX.tzDvmwcDym ub.td. 'D;w>'Do'Xo;cDzsdeD>cdw>b. 'db.xH; 'D; w>rRed;rRbs;w> 

cDzsdw>ys.vDRxHqlvmcD [JcDzsd0JvX w>whxD.ymbX.pX;0J vX>z;'d. 'D; vX>zdoh. bX.pX;0Jvdmo;  20 cm M.vDRI 

rJ;'D;oGJ.v; w>ySH>xHw>zdw>vHRtHR -uX;[h.rRpX;xD.0J w>ys.vDRxHu*hRxD.t*D> vX[JcDzsd0J rJ;zdjyHvXtuvDR 

bX0JvX>zdjyHM.vDR< ( tub.td.vDR,dm0J   10 cm pkmpkmM.vDRI)  

w>qJ;usdRvXvX>ySH>xH'X vJRCDRqlrJ;ySH>xH'X M. ub.td.qDvDR0JvX bl;xD.vX xHwX>tzDcd.wcDM.vDRI   zk.0J 

M.'fxHty wD>td.ySJRySJRtzDvm  pSRpkrk.ud;zdM.vDR (b.w>rRvDRwH>vDRpJ;tDRvDR xH-wDxD.zD M.vDR)I   w>qJ;usdR 

vXrJ;ySH>xH'Xwbd  uvJRCDRql oGJ.v;w>ySH>xH'XM. ub.EkmvDRql oGJ.v;w>ySH>xH'X tywD>M.  utd.0J  5 cm 

C.C. vX rJ;w>ySH>xH'XtzDcd.M.vDRI  t'd<  xHwX.txDwkRtzDvm utd.0J  145 cm C.C.M. w>rholtDR  40 cm 

vXw> ys.vDRxHt*D>,km'D;  1m rHxX. w>ySH>xHw>zdw>vHRM.vDRI  yDRbdqJ;usdRo;tusdRtusJ  vX oGJ.v;w>ySH> xH 

'X   vJRCD;ql w>yXmymxH uqSD'X  xJod;od;M.  rh>0Jw>vXtb.vDRI    t0JtHR rh>0J'f  yrRtDRvXw>vDRwH>vDRqJ; t 

ylR     'fod;xHvX rJ;ySH>xH'Xt ylR'D; xHvX oGJ.v;ySH>xH'XtylR  tokwvDRoH;b.vX oGJ.v;'D;rJ;tzDvmb.t*D>M. 

vDRI   t0JtHR rH>w>tug'd. oyS.wX.wrHRvX yuuwDRtDRvXw>ol.o;*JRtylR 'D; 'fod;rJ;tzDcd.u wX>wuxX 

vX to;orltd.blbl zdw u xXtokurRw>*hR*hRb.b.t*D>M.vDR< 'fM.tod; tbsK;utd.ph>uD;vX oGJ.v; 

oh.wz.vXtok utd.'D; tw>xk;plmM.w>t*D>M.vDRI  
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(C) w>zdw>vHRvXw>ySH>xHt*D>  (Media)   

vX>'d.pH;vXw>vXw>ymyeD>tDRnDEk>M.( 1  wkR  4  pkrk. vX>oh.wz.)   *hR0J'.vX vX>yHS>xH'Xt*D>M.vDRI    rJ;xHySH>'X 

vXw>ymyeD>tDRnDEk.M. ('fod;rJ;oh.wz.vX  xJod; 'f wbVb.o.csHtod;  rhwrh>  rJ;zdjyHu'Hzdoh.wz.)tHR            

-uX; b.w>oltDRvX rJ; xHyHS>'Xt*D>M.vDRI rJ;vXw>*kRvDRM.tDR'D; w>oltDRvX w>ol.xD. cDu&HRoh.wz. rh>0J 

t*hR 'd.r;'D;  urRqH;vDRpSRvDRM.0Jw>b.tXb.oDoh.wz.tgtg*D>*D>vX tcd.wcD < vDRqD'.w> xH*H>cD.xH; 

vX trhtd. 'D;*mw>b.tXb.oD 'd. 'd.rk.rk.t*D>M.vDRI  oGJ.v;vX tud.vd. 'd.oh.wz. ub.rRvDRqH; tDR 

wkR   1  wkR  5  pJ;xHrHxX. ud.vd.zdM.vDRI    oGJ.v;vX w>uk.tDRvXw>'XylRoh.wz.  b.w>oltDRtDRohwbsDCD 

'fw>xXEkmvDR oh.rk. 'hvXtqH;  rhwrh>  usDqH;vDRymtDR  vX wjcK;uk.tltDtcgM.vDRI  

2I trRw>zH;w>rR'fvJ. IIIIIIIIIIII('D; ub.uwDRuG>xGJtDR'fvJ>) 

(u) vX.tuvkmoh.wz.<w>'X 

xHvD>cD.xH;(b.w> yXqSXtDR'D;xH-wDxD.zD) EkmvDRcDzsdqlxHyDRbdvX w>zDvmrh>0J vX>ySH>xH'X 'D; ,GRxD.u'guhRql 

tzDcd.wcD qlw>ySH>xH w>zdw>vHRoh.wz. td.vD>uU>uU>M.vDRI  t0JtHR uxk;uGHmM.0J  w>urSHRurSDRvX trR'k 

xD.xH    'D;  w>vX[JySH>vDRvXxHusg  ymCkm0JvXw>urSHRoh.wz.vdm  'fw>qDvDRwh>0Jtod;M.vDRI   weH.twD>ylR 

wbsDrh>wrH> tgM.wbsD ('d;oMRb.o;vX xHcD.xH;cD.bd tuH>upD)  ub.td;xD.ys.vDRxHvX xH-wDz;'d.ql 

vX>ySH>xH tzDvmcD< xHuvDRu'guhRqlvmcDcshcshow;'D; (w>ohuqSDqltcsXwym) uys.vDRuhRw>urSHR <w>b. 

tXoh.wz.cJvXmvX t[Jtd.zSd.xD.o;M.vDRI  

w>uG>xGJvX>w>ySH>xH'X=yDRbDw>qJ;usdRoh.wz.rhw[;*DRb.< rhwrh> yDRbdtw>qJ;usdRoh.wz.< rhwrh> w>zd 

w>vHRvXyoltDRvXw>ySH>xHoh.wz. oltDRwohvXmb.cDzsdvX w>urHSRurSDRoh.wz. [JymzSd.xD.o; rhwtd. 

b.orF;M.  wvd.xk;uGHmvX>oh.wz. vX w>oltDRohtqXuwD>vX w>ymyeD>tylRM.vDRI   “MacGyvering” weDR 

ub.rRvDRwH>vDRp; 'fod; w>ysJ[;xD.xHusdR-wDx>vX txD.zDwcg ub.td. qJ;usdRymo;vdRvdR vDR'fxHu 

vk.bXtDRvXvXySJRySJR vJRvDRCDRql w>'XvmcDM.vDRI  eD>-wDxD.zDtHR ub.w>rRuG>xGJtDR vXeD>*H>wX t&h'd.u 

wX>wcg  'fod; w>-wDrRwHmwmw>wtd.xD.t*D> 'D; w>vk.bXxH tusdRtusJwvJRur.o;b.t*D>M.vDRI  

(c) rJ;zdjyHu'H w>ySH>xH'XvXxHvDRubSXt*D> 

rJ;w>ySH.xH'XtHR uxk;M.0J w>C>zdjyHvXyxH.tDR'D;yrJ;csHwohwz. 'D;w>urSHRzdjyHoh.wz. cDzsdvXw>ySH>xH 

tw>ohw>b.M.vDRI  'D;  w>weDRvX [JymzSd.xD.o;vXxhusgoh.wz.  uvDRbk;wmql  rJ; trJ;zH;cd.M.vDRI  

w>t&h'd.uwX><  'fvJ. 'fvJ.*hR  rJ;rh>w>wrHRvXtd. 'D;tw>[k;w>*JR   'fMqX.tod; txk;uGHmM.0J w>b.,d.uD 

cJvX[Jtd.xD.  'fw>C>zdjyHvXyxH.tDRwohoh.wz.  'D;  *mw>b.,d.oh.wz.   rRvDRpS;0J 'fMqX.usJtod; 

M.vDRI xJ'.vX w>vXttD.uGHmw>qgCX'fod; uoH. uvd;&h  (Chlorine) rRoHw>C>tHR [Jy>Ckm0JvHvX w>ySH>xH 

'XwcgtHRtylRvHM.vDRI   tuxXblblzdvX [Jtd.xD. '.tup>'fMqX.tod;tHR u[Jtd.zsgxD.0J zJb.oltDR 

pSRud;eHR0HRtvD>cHM.'D; cgqlngturRw> u*hR0JuU>uU>wkRw>qXuwD>wcgvXw>ymyeD>tDRtzDcd wbsK;EGHng 

M.vDRI  w>qXuwD>t,HRtxDwcgtHR  'd;oMRxD.b.o;vX  rlcd.uvHRw>ud>tw>td.o;'D; xH*H>cD.td.w> 

t vD>tusJph>uD;vDRI w>tuxXblblzdwcgtHR [Jtd.uJxD.o;vX w>ySH>xHw>zdw>vHR (rJ;) tzDcd.uwX>M.vDR 

('fod;td.vDRjyHjyg0JvX rJ;td.vD>tzDcd.uwX>wuxXM.vDRI) 'D; urRpH>vDRpSRvDR0J'. w>C>vXrRqgySR 

zJxHtd.vk>bXtDRtcgM.vDRI MqX.w>b.whoh.wz.vXty.Ckm'D; w>tuxXblblzdvX trRoHxk;uGHm 
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w>qgC>oh.wz.M. tu'Do'X M.0J'f w>qgC>vXturRqgySRoh.wz. tokw[Jtd.xD.b.M.vDRI  

'fM.tod; rJ;xHySH>'XvX t'k;td.xD.M. 0 J w> tuxXblblzdvX  rRoHxk;uGHmw>qgC> vXt*hR  wkRvDRwDRvDRM.    

rh>w>ohw>b.eJ.zsgvXt*hR wuR'f b.   rh>ph>uD; w>t*hRuwX>wrHRvX   turRoHxk;uGHmw>qgC> vXt*hR 

uwX>   vX yw>ySH>xH'XwuvkmtHRM. vDRI  

w>uGJ;zk. w>rReD>vX  BSFs 'D; SSFs 'D; S-BSFs … ySRz;vHmzduoh.ngympXRwpJ;wrSJRvHvDRI  

MqX.rJ;ySH>xH'XvXtrh>  (BSF) wuvkmtHR xH,GRvDRt,lmcshrRtCd rh>w>t*hRwuvkmvX yoltDRvX 

[H.zdCDzd [H.wzsX.*D> vX  ySRw0DylRtd.'D;w>vJRxD.vJRxDM.vDRI   'fM.tod; rhrh>vX 

rJ;ySH>xH'XvXxH,GRvDRubSX  (SSF) wuvkmtHR   xk;xD.M.0JxHtgr;'fySRtg*RoltDRt*D> wuvkmtHR b.w>ol 

tDRcDzsd clylR0h>ylR  td.'D;w>vJRxD.vJRxDwh>vHoh.wz.M.vDRI  rhrh>vX MqX.rJ;ySH>xH'XvXxHvDRubSX  (S-BSF) 

w>ymzsgxD.zJtHRwuvkmtHR rh>0Jtd.0JvXw>cHuvkmM.tbX.pXR < w>whtuh>t*DRM.vX ymzsgxD. w>*h>'f 

wb.vd.vluwDRxH 'fod;  (BSFs) 'D; (SSFs) b.M.vDRI   

yrhpH;vXtzk.M.<  xHrhtd. 'D;w>xH.vdmo;'D;rJ;ySH>xHtywD> ,HR,HRM.  *hR0JvX w>rRoHxk;uGHmw>C> 'fod;w>C> 

oh.z.  'D;*mw>b.,d.oh.z.  uvDRpSR 0J wkRvDRwDRvDRM.vDRI   'fvJ. 'fvJ.*hR   'fod;xHutd. 'D; w>xH.vdmo;'D; 

rJ; w>qXuwD>u,HRt*D>  yuvd>b.0J'. w>yHS>xH'XvXt'd.  'fod;u'd;M.b.xH vXvXySJRy  SJ'fw>ymzsgtod;M. 

vDR<   'fM.tod;   w>vkmbl.vkmphutgvX yw>ol.xD.vXt*hR     'D;  u'd;M.b.ph>uD;xHtDRvXvXvD>vD>M.vDRI  

w>M.trJmng<  w>ySH>xHvXvDRubSX'D;td.0J*X>*X> ('fwtJ.vDRcshcsh< w>ySH>xHtoElvJR0J u,Du,Dzd 'fw>oltDR 

vX[H.zdCDzdt*D>  BSFs )  [h.rRpXR0J  'fod; rJ;blblzdtuxX vXrRoHw>C>u*hRxD.t*D>   'D; rR*hRxD.M.ph>uD; 

w>rRuqSDxHtusdRtusJ   'fw>whxD.tod;<  rRo;vX 'fod;w>tywD>wcgvXtd.*X>td.usXR  'fw>t*H>tbg 

[JEkm vDR0Jql rJ;ywD>blblzdtylRM.vDRI  

rJ;ySH>xH'XvXxHvDRubSX< w>ymzsgtDRzJtHRM. td.0J'fxHuvDRuubSX'D;  urRw>cshcsh'fod; tutd. 'D;w>qJ;usDR 

ql rJ;uxkblblzdvXrRoHxk;uGHmw>C>  'D; w>zdw>vHRoh.wz. 'fod; urRoHxk;uGHmw>qgC>wkRvDRwDRvDR 'D; 

w>qgC>oh.wz. uvDRpSRb. 'f M.qX.w>whtd.xD.tod;M.vDRI   t0JtHRrh>ph>uD; rk.usdR0JRuGRvXtpH;wu 

uvkmvX <   zJ  rhb.w>ol.xD.eDRvDRxHtDuqSD'f rk.usdR0JRuGRtod;M.vDRI  

w>uG>xGJ uwDRb.C; rJ;ySH>xH'XvXxHvDRubSX=  rJ;ySH>xH'XtHR 'fod;0J'D; yvDud;bd tywD>wcgM.vDRI (t'd= rh>w> 

tywD>wcgvX [h.vDRySR w>pH.nD.wJmw>) vXyw>ySH>xHwuvkmtHRM.vDRI  MqX.w>zdw>vHRoh.wz. u[Jym 

zSd.xD.o;ql rJ;uxXtzDcd.< xHvXtuvDR,GR  urRvDRpSRM.0J  xHuqSDvXySRw0DylRvd.b.   uvDRpSR0JM.vDRI 

vXw>M.tCd < ub.ohcGJ;cG;tDRweH.wbsD  qlxHusg   'D;  uhRxDxD.qDvDRu'guhR  'fod;uM.b.   xHuqSDR ,GR 

vDR   *hR*hRtgtgt*D>M.vDRI    t0JtHR erR0HRrRuJtDRoh'f cGJ;cG;[k;*JRb.xHvXrJ;tzDcd. 'fod;uvXvDR'; vXrJ;tzD 

vmzJpJ;xH.rHxX.pSRuD;oh.wz. uvDRrk.jyHjyguGHm0JM.vDRI  xHvXt'koh.wz.< ub.bsX.xk;xD.wXRuGHm'D; 

uHRrRySHRu'guhRxHoh0JM.vDRI  w>rRoh0J'ftHR cHbsDwkRoXbsD 'fvd.b.tod; 'fod;uM.b. xH,GRvDRvXt*hRql 

rJ;xHySH>'XtylRM.vDRI  rJ;tuxXblblzdvX rRoHw>C>   u[Jol.xD.uhRto; zJw>qXuwD> pSRuD;eHRtvD>cHM. 

'D;    wb.ymxHySH. 'XtHR  'fod;vX twb.C;'D;w>eDwrHRb.I w>uGJxGJtw>0;w&HR rhM.tgbsD'D; ub.qDwvJ 0J 

rJ;qltzDcd.uwX>wuxXM.vDRI  
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w>rRuqSDcGJ;[k;*JRxD. rJ;w>zH;w>rRtHR rh>0Jw>rR*hRxD.xH,GRvDRoEl wcgtHR w>qXwJm[JcDzsd0JvX   ySRw0DylR 

tw>vd.b.xH 'D; xH*H>cD.xH;tuh>t*DR*hRw*hRM.vDRI   p;xD.vXrJ;ySH.xHtoEl rRw>rhw*hRvXR'd. 'd.tqX 

uwD>M.  rRtgxD. rJ;ySH.xH'XwzsX.oh0JvX tvJRoCJRvdmo; 'fod; trRw>u*hRxD.t*D>M.vDRI  

(*) oGJ.v;w>ySH>xH'X 

yDngt0D>-oJ 'D; w>xH.w>qdurd.vXt&h'd.wz.= oGJ.v;w>zH;w>rR cD.xH;cd.bdrh>0JvX upl;rmbl;wm0J w>M. 

vDRI    Adsorption    rh>w>  pH;0JvX w>uoltDR   ySH>vDRvXxHusgoh0J  'fw>tuvkmwuvkm*hR   'D;  oGJ.v; vDR   'D;  tw> 

rR  usdRusJtHR vDRqD0J'.'D;  “Absorption”  tcDynD pH;0JvX uplRM.w> rhwrh> u[H;M.w>M.vDRI'fuvDRwH>b.t*D> 

<'fvJ.'fvJ.*hR   w>oltDRvX rRuqSDxHt*D> tuplRM.rRoH0Jw>C.vX oGJ.v; ylRjyHu'HzdtudylRng M.rh>0J 

Absorption M.vDRI    rhrh>vX t[JrRpJbl;vX oGJ.v; trJmzH;cd.M. rh>0J   Adsorption   M.vDRI  t0JtHR b.w>oltDR 

tgxD.0JvX tcDynDvDRwH>vDRqJ;wtd.b. rh>0J Sorption    t0JtHRM.vDRI  

w>ylRvXpSH>xD.ohwz. 'D; oGJ.v;rJmzH;cd.vX tvJ.M. turRpXRM.0J    'f  w>vX [JymzSd.o; oh.wz.vX 

[JySH.vDRxHusg   uxD'gM.0Jw> 'd. 'd.rk.rk.M.vDRI   w>xD'gcD.qXw>tvD>wcgtHR u[H;M.ymzSd.0J w>vXvDR 

b.,d.wtd. 'fMqX.w>pXRoGJ.oh.wz.< t0JtHRymynd.0J vDRqD'.w>    w>C>vXtvDRb.,d.  oh.wz.M. 

vDRI    MqX.tpXRoGJ.vX  [JySH.vDRvXxHusg   w>*h>b.xGGJ< [Jtd.xD.oh0JvX MqX.xHuqSDusg<  tu[H;M.; 'd.pd 

w>vD>w>usJcJvXmql oGJ.v;rJ;zH;cd.  vXw>M.tCd   u-wDymM. 0J w>C>vX urRqgySRoh.wz.M.vDRI t0JtHR 

ud;0JvX “w>b.tXvXeXwrkm”   “Fouling” M.vDRI    rhrh>w>rRp>vDR w>b.tXvX oGJ.v;ySH.xHoElM. b.w>pl;ug 

tDRvX xHusdRuhRxD.qlx;cDwymM.vDRI   rhrh>vX vX>'D;rJ;ySH>xH'XwcD   xk;vDRpSR0J   w>C>w>b.,d.weDRvHvX 

wcsK;wkRCDRql   oGJ.v; w>ySH.xH'XtylRM.vDRI     oGJ.v;rh> w>*h>rd>yS>wcgvX yuM.b. w>rRuqSDxHtywD> vX 

t*hRM. vDRI   vXw>M.tCd yym0J  oGJv;vXw>vD>cHuwX>   'fuxk;uGHmw>C>vXvDRb.,d.oh.z.M.vDRI  

yvD>u0DRoGJ.v; uG>qXngvdmo;'D; *mc.bd.w>[l;w>*JR = w>rRuqSDxHtoElvXb.w>ymzsgtDRzJtHRM.< 

oG.v;ySH>xH'XrRw>  'f w>xk;M.w>tvD>cH   w>rRusdRusJ< vXtvDR*mvd;o; w>olpl;ugb.   granular activated 

carbon (GAC) oGJ.v;c.bd.vDRzSH.oh.wz.vXtd. 'D;w>[l;w>*JR wcg   b.w>olpl;ugtDR   'd.xD.xDxD.rRvX 

clylR0h>ylR   w>rRuqSDxH w>ohw>b.M.vDRI   oGJ.v;tHR b.w>ymvDRtDRql vX>'D;rJ;w>ySH>xH'XtvD>cH  'fyymynd. 

0Jw>vD>wH>vDRqJ;wrHRvX [Jtd.zSd.xD.o; ('fod;= w>ymzSd.wrHRvX rR[;*DRw>tuH>tpD<  w>eXw>EGgvXwrkm< 

rhwrh> tuh>t*DRvX[Jtd.xD. )  rhwrh>   synthetic organic compounds (SOCs) w>vXtwrh>MqX.wz. [Jym 

zSd.o; 'fod;'D;  uoH.rRoHw>C>< uoH.uoD< odcsgw>ymzSd.xD.o;oh.wz. 'D;  w>t*kRt*m    w>oh.wz.tHR   

w>'XvXngoh.wz. xk;uGHmwM.0J wkRvDRwDRvDRb.M.vDRI 

b.q.oemuh w>vDRqDvDRo;vXt&h'd.td.0JweDR b.C; oGJ.v;w>rRM.tDRvX ySRw0DylR 'D; oGJ.v;c.bd. 

vX b.w>rRM.tDR  'fw>yeH;w>uR M.vDRI     wXwrHR<   vD>u0DRylRoGJv;oh.wz. (vXw>qdurd.ylR) b.w>xk;xD. 

rRM.tDRvX      w>ol.w>zs;  'D; oh.yS>w>td.vDRwJR tySJ>tpJ>   'D;   [JCD;0Jql w>xk;zSd.0mzSd.   'fod;   oh. 'h0. 'hoh. w 

z. M.vDRI    oGJ.v;c.bd. vX b.w>rRM.tDR  'fw>yeH;w>uR M.< tg'.wuh>w>rRM.tDRvX  (w>vXyuhRolu 

uhRtDRwoh) oGJ.v;y.Ck;xJwpJ;zd 'D;  vX>oGJ.v;*DRCJ; M.vDRI  w>cHrHRvXm tHR ub.vJRcDzsd0Jql  w>uk>CdoGJ. 

v; oEltywD> zJb.w>uk>tDRCkm'D;w>ud>'Hu&H.ql.ql.uvJ;  <tzDvmwcD  Ckm'D;uvHRw>zD.CH;tDRM.vDRI 

'fvJ. 'fvJ.*hR< oGJ.v;w>yeH;w>uRtHR b.w>rR td.xD.tw>[l;w>*JR cDzsd  teD>cdeD>cD   'D;<rhwrh>  *mtusdRuJsylR 

vXu'kR'd.xD.xDxD. tylRzdjyHvXtylRwcDng 'D; trJ;zH;cd. tw>xD'gqXuhRw> t*D> olb.0J  xHcsDo0H w>qD. o 
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eH; vXtql.<  CO2 < rhwrh>   *mqH.  (Acid) M.vDRI   w>uwdRt*RwrHRrh>0J<  w>[l;xD.*JRxD. tywD>rh>0J pJ;zDu[. 

w>rRtusJvX vd.b.0J'. w>rRb.*D>xD>w>< w>*H>w>bg< w>yDRw>v D   'D;   pJ;zDu[.w>yDRw>vDR< w>oh.wz. 

tHR wrh>usJvXtnDwbdvX   ySRw0DylR vXt'd. xD. xDxD. oDoDwz.t*D>b.M.vDRI 

vXM. trJm ng<   rhxd.o-wDRuG> oGJ.v;c.bd.vXtd.'D;w>[l;w>*JRwcg   'D; oGJ.v;b.w>whtDRvXySRw0DylR 

uy.Ckm0J*modcsgoh.wz. 0JcDzsdw>uk>oGJ.v;t,HmwrkmeD>tCd    <  vDRqD'.w>  w>rh>uk.oGJ.v;ql w>ud>ty 

wD>(t'd   ~ 600 °C tzDvm<   'fod;w>uk.oGJ.v;vX uzDtD.w>t*D>) M.vDRI    'fM>tod;  zhcs.ph>uD;rtg0J cDzsdw>rh 

ol  tDR [D.vmyeHmw>zdw>vHR <   eD.   'D;   zhbh.yS.  (t'd=bkbh.)  oh.wz. M.vDRI     ySRw0DoGJ.v;tHR trhwtd. 'D;w> 

[lw>*JRb.M.<   'D; oGJ.v;t0JtHR uy.Ckm0J  zhcs.   rhwrh>   *mtuH>uqDvX uJw>pk.w>ys.   'D;   odcsgoh.wz.M. 

t Cd< oGJ.v;oh.wz. w>uG>v>w>tusJ  wtd.vX w>uolpl;ugtDR 'f w>ySH>xH 'fod; vX rk.usdR0JRuGDR< w>ySH>xH 

pJ;zDu;[.w>olxD.  GACs t*D>b.M.vDRI  w>wb.vdmo;oh.wz.tHR < b.w>whxD.td.zsgtDR uolpd;ug 

b. oG.v;c.bd. vXtvXySJR'D;tuH>tpD t*D>M.vDRI (t'd=rRtgxD.oGJ.v;c.bd.tgtg*D>*D>vX urRuqSDxH      

-wD>w>vXb.w>xkEkmvDRym)I  

o GJ.v;c.bd. w>rRuqSD'fMqX.tod;    =  oGJ.v;w>ySH>xH'XM. 'fod;0J'D;rJ;ySH>xH'Xtod;M.vDR<  w>vXttD. 

uGHmw>ql;w>qgtC> rh>wy.CkmM. <   w>txXblblzdvXtutD.w>qgC>    u[Jvd>xD.uJxD.o; u,Du,D   

ql w>yHS>xHw>zdw>vHRtzDcd.M.vDRI  t0JtHRrh>w>vXt*hRwcgph>uD;vDRI  tqXuwD>zJ w>tuxXblblzd rh>[Jym 

zSd.b.o; ql w>ySH>xH'X ylR Ckm'D;MqX.w>zdw>vHRoh.wz.M.<  tutd. 'D;tw>xD'gw>uU>uU>M.vDRI  MqX.w> 

zdC>zdjyHvX t'k;uJxD. w>tuxXblblzdtHR  tu-wDymM.0J w>qgC>vX turRqgySRoh>wz. tw>'d.xD.xD 

xD.ql w>zdw>vHRySH>xHtusg  vJRcDzsdql tw>jyXvdmo; 'D; w>*kmql.ysdql.w>M.vDRI  

w>M.trJmng<  w>Ckoh.ngvXw,H;'fb.tylR b.C; oGJ.v;c.bd.vX td. 'D;w>[l;w>*JR 'fMqX>tod; wu 

vkmtHR ymzsgxD.0J  td. 'D;tw>ymzSd.xD.*H>bg  vXbX.pXRrh.0J w>vXxk;M.w> 'D; w>vXturRvDRpSRw> 'fMqX. 

tod; vX uxk;uGHmb. SOCs w>qgC>oh.wz. wkRvDRwDRvDRM.vDRI   w>ymzSd. 'fod; w>xk;M.w>'D;w>vXtu 

rRvDRpSRw>'fMqX>tod; tHR trRw> wkRvDRwDRvDR*hRM>'f w>vXtrRxJucgCdR 'fod; xk;M.w> rhwrh> rRvDRpSRM. 

w>'fMqX.tod;M.vDRI  w>xk;M.w>cDzsdoGJ.v;c.bd.tHR u[HM.0Jw>qXuwD> 'fod;w>vX[JpSH.vDRxHusg t 

w>ymzSd.oh.wz. uvDRbSHRjyHjyg cDzsdql w>uxXbkbkzdtcDM.vDRI  t0JtHRrh>0J 'fod;'k;td.xD. oGJ.v; rJmzH;cd.t 

vD>tusJ<  wum'fb. vXuplmM.w><xk;M.x>u*hRxD.0Jt*D>  'D; trR*hRxD.ph>uD; w>yHS>xHw>zdw>vHR  w>zH;w> 

rRw>qXuwD>ph>uD;M.vDRI    'fod;w>ymzSd.weD; vX   tvDRpSRwoh'fM.qX.tod; '.vJm uvDRySH>0Jql zJb.w>td. 

pk.tDRvX oGJ.v;c.bd. w>yHS>xHt'XylRM.vDRI    td;[dxD.oGJ.v;rJmzH;cd.tHR   u'k;rRvDRySH.b.w> vXt[J bk; 

wmtd.xD.vXoGJ.v;tvdm    'D;   w>qgC.oh.wz.utd.vDRnDEk.xD.to;  'D;   u[JtgxD.0J cDzsdoGJ.v;td. 

pk. vDRvXxHusg ,H;vHvX wbsK;EGH wbsK;vgvHtCd M.vDR< rhwrh>b. 'D;   w>oh.wz.tHR uuJxD.0J   w>ymzSd.w 

rHmvX yyXqSXtDRuuDM.vDRI   vXw>tHRtCd<  w>*H>w>bg[JymzSd.o;cHcgvXtrh>  w>vXtxk;M.x> 'D;w>vX 

trRvDRpSRM.w>'fMqX.tod; tw>rRusdRusJtHR  w>tpXrh>0J turRtd.vDRwJmb. w>b.,d.weDRvX trh>  

SOCs qlw>ySH>xH'XtHRtylRM.vDRI 

w>b.tX[JpSH.xD.  'D;   olb.w>qXuwD>vX  oGJ.v;c.bd. w>rRusdRusJtylR= vXw>rRuqSDoGJ.v;c.bd. 

ySH.rRuzDxD.tDRM. <  rh>'.  w>rRjyg'k;,GRvDRql tcsXwymM.vDR<   rhwrh>   “' k;[JpHS.xD.”   w>b.tXoh.z.vX 

td.bk;wmql oGJ.v;c.bd.tvdmM.vDRI    rRtDRohusJcHbdvXmvXtrh> w>qXuwD>zJ   eolpl;ugtDRtcg zJttd. 

vX w>'XylRtqXuwD>   rhwrh>  tqXuwD>zJ   w>ohuqSDw>tywD>   tvD>cH M.vDRI   w>CkxH.oh.ngvX w,H;w rD. 
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'ftylR   b.C; oGJ.v;c.bd. vX  td. 'D;w>[l;w>*JRwuvkmtHR   'k;eJ.zsg0J'.  w>[JpHS.xD. [Jtd.xD.0JR pSRuD;zd 

M.vDRI    'G;w,mvX  w>ohuqSDrRvDRw>b.tXvX tcsXwym  ( w>b.tXvX oGJ.v;rJmzH;cd. uvDRwJm uGHm 'D;  

u[;xD.vJRcDzsdql tylRzdM.vDR) oh.wz.tHR  tuvDRubSXbSXzd cDzsd w>ylzdtd.umwHmymto; 'D; MqX.tD*mt 

oH;tumoh.wz.M.vDRI   w>*h>cD.xH;cD.bdvX tug'd.rh>0J<    w>b.vXoh.wz. uvDRjyHjyg0Jql w>ylRzdoh.w 

z.tug<   uvJRtd.pJbk;vX w>ylRrJ;zH;cd. tngylRwcD<    w>oh.wz.utd.yH;b.to; cDzsd MqX.w>tD*mtoH; 

tumoh.wz.vXtutd.u;wHmymw>ylRzd    zJvXb.w>rRuqSDxH  w>rRusdRusJtylRM.vDRI     xJM.wu;b.<  

*mtDw>b.tXvX[JymzdS.xD.o; tg'.wuh>  t[Jbd.bHb.to;ql oGJ.v;c.bd.trJmzH;cd.  'f,H;'fql.xD. 

'D;    urRvDRjyHjyg0 J   MqX.tD*mtoH;tum  qlxHusgM.vDR= w>M.tCd< MqX.tD*mw>ymzSd.oh.wz. vDR*mrR 

vX  tvD>tusJwtd.vX  uxk;M.uGHm0J  w>b.tXb.oDoh.wz.M.vDRI  

w>t0JtHR rh>w>[h.ul>[h.z;vX< w>ysJvDR w>xk;M.w>b.tXb.oD [JvXoGJ.v;M. wrh>w>b.xGJvX t*hR 

b.M.vDRI  vXtrh> w>qXuwD>zJ   eolpl;ugtDRoGJ.v;tcg     rh>*hR rhwrh>  tqXuwD>zJ   w>ohuqSDw>tywD>  rh> 

*hRM.vDRI     'fw>eJ.usJymzsg0JvX w>od.vdb.C; M.qX.w>ySH>xHtod;<        w>qXuwD> 'D; MqX.w>zdC> tw>'d. 

xD.xDxD.tusdRtusJ wqDb.wqDM.  rh.w>wkRvDRwDRvDR t*hRuwX> wcgvX  turRySH>vDRM. w>b.tXb. 

oD oh.wz.M.vDRI     'lo0DylR   rhwrh>   ySRw0XylRvJRxD.vJRxDoDoD oh.wz.t*D>< rR0HRrRwJmtDRoh 'f rR*hRxD. 

b.oGJ.v; vX  w>olpl;ugtDR0HR < 0HR'D; euhRpl;ugb.tDRoh'f0JvX w>rR*hRxD.[D.cd.n.xh. qlw>ol.w> 

zs;t*D>  vX MqX.oGJ.v;tod;M.vDRI    w>vJvdmo;wcgtHR   ymzsgxD.0J w>rR*hRxD.[D.cd.n.xh. vXoGJ.v;w>  

olpl;ugtDR0HR uhRoluhRtDR<  olb.oGJ.v;ymzSd.xD.vXtpSR0J   ~100 kg qlw>vD>   w[JxX.pkmpkmM.vDRI 

w>rRu,Xu,JxD.uhR oGJ.v;ySH>xH'X= oGJ.v;ySH>xH'Xuwl>,H;t*D>  'd;oeH;xD.o;vX  oGJ.v;tuH>tpD vDR<   

'D;  'fM.tod;   xHvD>cD.xH; tuh>t*DRph>uD;vDR<    'D;  w>rRuqSDxH [JvDRCDRw>'XvXx;cDtywD>ph>uD;vDRI   

rhrh>vX  'lo0DySRw0XvJRxD.vJRxDoDoDoh.wz.t*D><  t0JtHRrh>w>*h>vXuJ'duJwJmwcgcDzsd w>rRo;u'Hu'g 

vX   t'H.u&H.xD.xD   'D;  w>oh.nge.yX.td.pSRoh.wz.M.vDRI   p;xD.vXw>whxD.oGJ.v; 'f'lo0Dw>uk.oGJ. 

v;vX tyORw'd.ph>uD;oh.wz.tHR  u[h.ul.[h.z;b.tDRvX wqDvJtDR<  wh'k;td.xD.b.oGJ.v;vX ttd. 

'D; *mc.bd.tuH>tqDvXttg  0HR'D;  olpl;ugb.tDRvX  GAC w>ySH>xHw>&J.w>usJRw>rRtusJtod;M.wuh>I  

w>ySH>xHoElwcgvX txk;xD.M.xH weHR  2000 vHxX.wcgtHRvX  b.w>ymzsgtDRvDRwH>vDRqJ; 

tw>td.zsgtod; ub.ohuqSD0J 2=3  eH.wbsDM.vDRI  

w>rRuG>w,mw>oh.wz.tHR  ub.w>olpl;ugtDR'f w>eJ.usJ t'dwJmM.vDRI  rh>vXw>CkxH.oh.ngwz. 

b.C;  Aqueous Solutions tHR vJRqlnguU>uU> 'D; yySRrRoud;w>zdph>uD; rR*hRxD.xDxD. yw>ySH>xH tusdRtusJ < 

w>whxD.tusdRtusJvXvDRwHvDRqJ; 'D; [h.ul.[h.ySRb.C;  w>ySH>xHtusdRtusJoedvX ub.vlRydmxGJtDR 

oh.wz.ph>uD;M.vDRI   'fvJ. 'fvJ.*hR< tcD.xH;cD.bdrh>0J ySRw0XylR tw>ymzsgM.vDR < 'D; w>ySH>xHoEltusdRtusJ < 

qdurd.eDRz;vXb. 'fod;ySRw0XylRw>vd.b.xHvXttg 'D;  b.xGJph>uD; xH*H>cD.xH;td.vD>tqXuwD> (t'd= 

xH'ktgxD.  'D;  *mtDoH;umwz.[Jtd.vDRjyHjygqlxHusgtgr;vX w>pl;cg<  ySRw0XylRw>ol.w>zs; tw>;0;w&H; 

o;  'D;  w>qXuwD>rh>0J w>qgC>td.vDRtg tqXuwD> < xHvD>cD.xH;vX td.bl;'D; pJ;zDu[.w>rRvD> vX urR 

b.;'dxH*H.cD.xH;  'D; t*km*RIII)t0JtHRrh>CkxH.oh.ngvX  yuymuwDRb.  oGJ.v;ySH.xH'XvD> vXt,H; 'D; 

ub.qDwvJb.tDRud;bsDpkmpkmz J   w>qDvDRymvDRtDRtcgM.vDRI  
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(C) w>ymzSd.xHuqSD'X= w>ymzSd>xHuqSD'XtHR ub.rh>w>'XvX t-uX;b.vdmo;'D; xHvXySRw0XylRvd.b. 'D; 

ub.-uX;0Jb.0J'D; xHvXuvDRqD.xGJw>M.vDRI  w>yvD>y'Do;vXt*h Rub.rRnDEk.tDRM. ub.rRvDRwH> 

vDRqJ;0J   xHvXrRuqSD0HRoh.wz.  wb.tJ. w>b.tXb.oD [JEkmvDRu'D;wbsD  zJ w>yXmymxHtqXuwD>M. 

b.I  w>eDRvDRxHw>rRusdRusJtylR< rhwrh>   xH'XtylRvD>< 'fod; xH'XvXtd.  'D;  usJwH;tHR b.w>oltDRvX 

ySRw0XylR ySRunDoh.wz.M.vDRI  

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 


