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dfgj :jf:Yodf k|lts"n k|efj kfg]{ /;fogsf]

;"rLdf /flvPsf] 5 . cd]l/sfsf] jftfj/0f

;+/If0f Ph]G;L (EPA) sf] l/kf]6{ cg';f/

xfn;Dd 8fOclShgsf] dfgj z/L/df k|efj

gkfg]{ ;'/lIft dfqf slt xf] eGg] tYo olsg

5}g . o;af6 s] 1ft x'G5 eg] yf]/} eGbf

yf]/} klg o:tf] /;fog xfd|f] z/L/df k|j]z

u¥of] eg] klg xfd|f] :jf:Yodf s]xL g s]xL

k|lts"n c;/ kg{ hfG5 .

;fwf/0ftof 8fOclShg ;of}F k|sf/sf

x'G5g\ . o:tf /;fogx¿ jftfj/0fdf

lgl:sPkl5 w]/} jif{;Dd gi6 geO{ To;} /lx/x]

tfklg k|fs[lts ¿kdf rflxF logLx¿sf]

pkl:ylt kfOFb}g . k|fs[lts ¿kdf pkl:ylt

g/x] tfklg o:tf /;fogsf] hfgL hfgL pTkfbg

x'Fb}g . ;j{k|yd logLx¿sf] pkl:ylt dfgj

:jf:Yodf b ] lvPsf s ]xL gsf/fTds

k|efjx¿sf] cWoogkl5 1ft x'g uPsf] xf] .

s'g} klg xfO8«f]sfa{g / Snf]l/gsf c0f'x¿

tfksf] ;+;u{df cfpFbf o:tf] /;fog aGg]

x'gfn] jftfj/0fdf s'g} g s'g} dfWoddf o;sf]

pkl:ylt /xL /xG5 . d'Vo ¿kdf xfjf, kfgL,

df6f]af6 pTkflbt j:t'x¿ tyf kmf]x/df

nfdf] ;do;Dd /xL ljv08g gx'g] o:tf

/;fogx¿n] dfgj :jf:Yodf g/fd|/L c;/

kfl//x]sf x'G5g\ .

o:tf /;fogx¿ kfgLdf cNk dfqfdf dfq

3'ngzLn 5g\ eg] t}nLo kbfy{, af];f] tyf

sfa{lgs (Solvent) 3f]nsdf 3'ngzLn x'G5 .

df6f]df /x]sf sfa{lgs of}lusx¿df o:tf

/;fogx¿ ld>0fsf] ¿kdf /lx/xG5g\ /

kfgLn] logLx¿ Tolt 3'ngzLn gx'gfn] logLx¿

;xh ¿kdf jfliko ¿kdf klg kl/jt{g

x'Fb}gg\ . o:tf /;fogx¿ AofS6]l/ofn] ;d]t

ljv08g ug{ g;Sg] ePsfn] jftfj/0fdf w]/}

;do;Dd /lx/xG5g\ .

oL /;fogx¿ jg:kltx¿df ;d]t k|j]z

u/L dfgj vfBdf k|j]z ug]{ u5{g\ . o:tf

/;fogx¿ klxn] ;–;fgf jg:klt dfkm{t\

3/kfn'jf hgfj/ / kIfLdf k|j]z u/]kl5 To:tf

hgfj/sf] b'w, df;'df ylkFb} hfg] x'G5 . o:tf

/;fogx¿sf] z/L/leq kfrg gx'g] x'gfn]

dnd'qaf6 aflx/ lg:sFb}gg\ / hgfj/x¿sf]

z/L/sf] af];f]df hDdf x'Fb} hfG5g\ . dflg;n]

To:tf] hgfj/sf] df;', b'w, lrh, dVvg cflb

;]jg ubf{ k|z:t dfqfdf o:tf /;fog cfk\mgf]

z/L/leq ;~ro ub}{ hfG5 .

kfgLdf ;f/} sd 3'ngzLn oL /;fogx¿

gbLgfnf, tnfp, kf]v/L, s'08 tyf hd]sf]

kfgLsf] ;txsf] df6f]df /lx/xg] x'gfn] kfgLdf

/xg] df5f nufotsf k|f0fLx¿sf] dfWodaf6

oL /;fogx¿ dfgj z/L/df k|j]z ub{5g\ .

8fOclShg sf ;|f]tx¿

;fwf/0ftof o:tf /;fogx¿ lgDglnlvt

lqmofsnfkx¿af6 pTkGg x'G5g\ M–

3/fo;L tyf xl:k6nhGo kmf]xf]/ hnfpg]

lqmofsnfkdfÙ

sfuh lAnr ug]{ sfo{df tyf kNk

sf/vfgf / o;af6 lgl:sPsf] kmf]x/x¿dfÙ

tfdf, kmnfd jf l:6n, cNd'lgod h:tf

cflb agfpg] pBf]u / To;af6 lgl:sPsf]

kmf]xf]/dfÙ

v'Nnf ¿kdf ljleGg kmf]xf]/hGo j:t'

hnfpFbf -n]08 lkmlnË u/]sf] kmf]xf]/ ;d]t_Ù

3/fo;L sfddf h'g;'s} OGwg afNbfÙ

sf7 bfp/f afNbf tyf hËndf cfuf]

nfUbfÙ

cfo{3f6df d'bf{ kf]NbfÙ

8fOclShg tyf

dfgj :jf:Yodf
o;sf] k|efj

g/]Gb| k|;fb kf]v|]ng/]Gb| k|;fb kf]v|]ng/]Gb| k|;fb kf]v|]ng/]Gb| k|;fb kf]v|]ng/]Gb| k|;fb kf]v|]n

 g/]Gb| k|;fb kf]v|]n jftfj/0f, lj1fg tyf k|ljlw dGqfnodf l;=l8= s]ldi6sf] x}l;otn] sfo{/t x'g'x'G5 .

8f OclShg lj1fgn] xfn;Dd kQf

nufPsf ]  ;a }eGbf lji f fn '

/;fogx¿ dWo]df kb{5 / o;nfO{
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ljleGg /;fogx¿ pTkfbg ubf{Ù

hgfj/x¿sf] xf8vf]/ gi6 ubf{Ù

pgL, ;'tL tyf 5fnf /ËfpFbfÙ

sfd gnfUg] ;jf/Lsf ;fwgx¿ 6'q\mofpFbfÙ

v]/ uPsf] k|fs[lts t]n, z'4Ls/0f ubf{Ù

ljB'tLo pks/0fx¿df kf]lnSnf]l/g]6]8

jfOlkmgfOn (PCB) k|of]u cflb sfo{sf ;fy}

cf}Bf]lus lqmofsnfk a9\b} uPsfn] o:tf

ljiffbLx¿ jftfj/0fdf a9\b} uO{ o;sf] ;d:of

lbg k|ltlbg a9\b} uO/x]sf] 5 . xfn cfP/

dflg;sf] a;f]af; ePsf]eGbf w]/} 6f9f klg

o:tf ljiffbL s]xL g s]xL dfqfdf kfpg

yflnPsf ] 5 . Psk6s jftfj/0fdf

lgl:sPkl5 o:tf ljiffbL /;fogx¿ xhf/f}F

lsnf]ld6/ 6f9fk'Ug] tyf ljv08g gx'g] x'Fbf

;f]xL cj:yfdf w]/} jif{;Dd /lx/xG5g\ .

dflg;sf] z/L/df ;aeGbf a9L o:tf

ljiffbL /;fog k|j]z x'g'df vfB kbfy{sf] cxd\

e"ldsf /x]sf] k'li6 e};s]sf] 5 . o:tf ljiffbL

af];f]df /fd|/L 3'ngzLn ePsf sf/0f xfd|f]

z/L/df o;sf] dfqf ljleGg dfWodaf6 qmdzM

a9\b} uO/x]sf] x'G5 . o:tf ljiffbLx¿sf] s/La

(%Ü ;a} k|sf/sf df;', c08f, b'w, bxL,

lrh, l3p, df5f cflbsf] ¿kdf z/L/df k|j]z

x'G5 . df5fdf o:tf ljiffbLx¿ jl/k/Lsf]

jftfj/0fdf kfOPsf] eGbf Psnfv u'0ff

a9L;Dd /xg uPsf] klg kfOPsf] 5 .

df5f, df;' tyf b'Uw kbfy{af6 ag]sf

vfB kbfy{ ;]jg gug]{ dflg;sf] /utdf o:tf

ljiffbLsf] dfqf To:tf kbfy{ ;]jg ug]{ dflg;sf]

/utdf eGbf s}of}F u'0ff sd kfOPsf] s'/f

tYofÍn] b]vfPsf] 5 . To;sf/0f o:tf

ljiffbLaf6 aRg xfdLn] z'4 zfsfxf/L ef]hg

vfg] ug'{kg]{ klg elgPsf] 5 .

o:tf ljiffbLx¿ d'Votof lgDglnlvt

dfWodx¿af6 dfgj z/L/df k|j]z ub{5g\M–

xfjfÙ

kfgLÙ

hldgÙ

pTkflbt b}lgs k|of]udf cfpg] j:t'x¿Ù

sfd gnfUg] kmf]xf]/ j:t'x¿ .

8fOclShg lg:sg] d'Vo dfWodx¿

-!_ xfjfdf M– xfjfdf o:tf ljiffbLx¿ ls

t l:y/ ;|f]taf6 of 5l/P/ /x]sf ;|f]taf6

lgl:sPsf x'G5g\ . o:tf b'a} ;|f ]taf6

lgl:sPsf] 8fOclShg xfjf;Fu} 6f9f;Dd hfg]

x'Fbf To;sf] pb\ud :yfg eGbf w]/} 6f9fsf]

xfjfdf ;d]t o;sf] pkl:ylt /xg ;Sb5 .

h'g;'s} j:t' aNbf w'jf;Fu ldl:;P/, wft'

k|zf]wg ubf{, ;'sfpg] jf e'6\g] k|lqmof cflbaf6

xfjfdf o:tf j:t' ldl;G5g\ . o;df @)))C

eGbf a9L tfk jf cw{hlng j:t'x¿, sfa{lgs

j:t'x¿, Snf]l/g tyf 8fOclShg o'Qm

j:t'x¿af6 a]Unfa]Un} tyf ldl>t ¿kaf6

8fOclShg pTkGg eO{ xfjfdf ldl;G5 . o;f]

eP tfklg 8fOclShg pTkGg ug]{ tyf aflx/L

xfjfdf lg:sg ;Sg] ;Defjgfsf xsdf s'g}

klg lqmofsnfksf] sfdsf] k|lqmof tyf jfo'

k|b'if0f lgoGq0f ug]{ k4lt nfu" u/]sf] jf

gu/]sf] l:yltdf klg e/ kb{5 . ljsl;t

b]zx¿n] o:tf] ljiffbL sdeGbf sd pTkGg

x'g] vfnsf] k|ljlwx¿sf] cjnDag ul//x]sf

5g\ .

-@_ kfgLdf M v]/uPsf] kmf]xf]/ kfgL, jiff{sf]

kfgL, kmf]xf]/ 7fpFaf6 au]/ uPsf] kfgL cyjf

8fOclShg ldl>t j:t'x¿ jf /;fogx¿

kfgLdf ldl:;Fbf kfgL k|b"lift x'g k'Ub5 .

cf }Bf ] lus lqmofsnfkaf6 lgl:sPsf ]

8fOclShg cf}Bf]lus Ok\mNo'oG6df ldl:;P/

jf r'lxP/ klg kfgLdf 8fOclShg k'Ug hfG5 .

pbfx/0ffy{, Snf]l/g k|of]u u/L sfuh ;kmfO{

ul/g] sfuh sf/vfgfaf6 lgl:sPsf] kmf]xf]/

kfgL, 8fOclShg ldl:;Psf] lk|h/e]l6g xfn]sf]

sf7, 5fnf, 6]S:6fOn cflbaf6 lgl:sPsf]

kfgL, 3/fo;L k|of]uaf6 lgl:sPsf] kmf]xf]/

kfgL cflb . ;txL jf e"ldut kfgLdf v]/

uPsf] kmf]x/ kfgL ldl;P/ klg kfgLdf

8fOclShg hfg ;S5 . o;sf] cnfjf

k]l:6;fO8 jf xlj{;fO8 sf/vfgf, sf7sf]

sf/vfgf tyf ;jf/Lsf ;fwgx¿af6 r'lxP/

v]/ uPsf] t]n cflbaf6 klg kfgL 8fOclShg

af6 k|b"lift x'G5 .

-#_ hldgdf M ljleGg dfWod dfkm{t\ tyf

8fOclShg ldl>t j:t'x¿ ;f]em} hldgdf

hfgfn] o:tf /;fogaf6 hldg k|b"lift x'g

hfG5 . ;a} k|lqmofdf hldgnfO{ 8fOclShg

sf] clGtd uGtJosf ¿kdf lng ;lsG5,

h;af6 jg:klt / hgfj/ dfkm{t\ o:tf] /;fog

vfB kbfy{af6 dflg;df ;5{ . 8fOclShg

/x]sf] jf ldl;Psf] j:t' jf kmf]xf]/ k|of]u ugf{n],

v]ltkftLdf dnsf] ¿kdf kmf]xf]/ kfgL z'4

kfbf{ lgl:sPsf] 7f]; kbfy{ cflb tyf To:tf]

kmf]xf]/ afn]/ lgl:sPsf] v/fgL cflb hldgdf

k|of]u ugf{n] o:tf] /;fog hldgdf hfG5 .

-$_ pTkflbt j:t 'df M ljutdf

8fOclShg af6 jftfj/0f k|b"if0f x'g] k|d'v

;|f]tsf ¿kdf lnOPsf] Snf]l/ghGo kbfy{sf]

k|of]u ug]{ kNk tyf sfuh pBf]u, Snf]l/go'Qm

sfa{lgs /;fog agfpFbf tyf k|of]u ubf{ x'g]

k|b"if0fnfO{ lnOGYof] . ;aeGbf a9L 8fOclShg

Snf]l/g]6]8 lkmg]n tyf To;sf cGo pTkfbgdf

kfOPsf] 5 . o:tf j:t'x¿sf] pTkfbg qmddf

lgl:sP/ sfd gnfUg] j:t'x¿ tyf c+zx¿

8fOclShg af6 k|b"lift ePsf x'G5g\ .

-%_ sfd gnfUg] tyf kmfNg' kg]{ kmf]xf]/

j:t'df M w]/} lsl;dsf k|lqmofx¿af6

8fOclShg lg:sG5 . v]/ uPsf] j:t'nfO{

To;sf] pb\ud :yfgsf lx;fan] juL{s/0f ug{

;lsG5 . lsgsL 8fOclShg hlxn] klg pk–

pTkfbg (By-product) sf ¿kdf lgl:sPsf]

x'G5 . o;df 3/fo;L, cf}Bf]lus, hf]lvdk"0f{,

xl:k6nhGo kmf]xf]/ cflb tyf ltgnfO{ hnfpg]

sfo{Ù To;af6 lgl:sP/ xfjfdf p8]sf] tyf

hldgdf /x]sf] v/fgL, WjfF;f] cflbÙ v]/ uPsf

k]l:6;fO8Ù 6«fG;kmd{/df k|of]u x'g] t]n tyf

kmf]xf]/ kfgL k|zf]wg ubf{ tyf /;fogx¿
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agfpFbf pTkGg ePsf kmf]xf]/ kbfy{x¿nfO{

lng ;lsG5 . o:tf kmf]xf]/ tyf kmf]xf]/ ldl>t

j:t'x¿nfO{ s'g} Ps 7fpFdf e08f/0f ul/Pdf

Tof] 7fpF g} 8fOclShgo'Qm ;|f]tsf] ¿kdf

kl/0ft x'g hfG5 . csf]{ s'/f s'g} Ps k|sf/sf]

lqmofsnfkaf6 lgl:sPsf pk–pTkfbgnfO{

csf]{ k|sf/sf] j:t'sf] pTkfbgsf nflu sRrf

kbfy{sf ¿kdf k|of]u u/]df xfjf, kfgL tyf

hldgdf k|z:t dfqfdf o:tf] ljiffn' /;fog

ldl;g ;S5 .

8fOclShgaf6 dflg;sf] :jf:Yodf
kg]{ c;/

8fOclShg af6 xfn ljZjJofkL ¿kdf

jftfj/0f tyf dfgj :jf:Yodf k|lts"n k|efj

k/]sf] 5 . xfn;Dds} kQf nfu]sf] ;aeGbf

a9L ljiffn' /;fogdWo] o;nfO{ lng] ul/G5 .

o:tf /;fogaf6 dflg;df SofG;/ km}lnPsf]

tYo kQf nfu]sf] 5 . o:tf ljiffbLx¿ af];f]df

;lhn} 3'n]/ To;df ljv08g geO{ dfgj tyf

hLjleq hDdf x'Fb} hfG5 . o:tf ljiffbLaf6

dflg;df x'g] c;/dWo] lgDgnfO{ lng ;lsG5M–

SofG;/ x'g]

/f]u k|lt/f]w ug{ ;Sg] zlQm sd x'Fb} hfg]

e|'0f tyf gjhft lzz'df c;/ kg]{

xdf]{g kl/jt{g x'g]

dfgl;df cjfl~5t rfnrngsf] ljsf;

x'Fb} hfg]

sn]hf]sf] sfo{ k|0ffnLdf ;d:of cfpg]

w]/} tf}n 36L sdhf]/Lkgf cfpg]

z/L/df ePsf :gfo' k|0ffnLdf ;d:of

cfpg]

ljleGg /f]uaf6 ;'/lIft x'g] k|0ffnLdf x|f;

cfpg]

ckfË aRrf hGdg]

k|hgg\ Ifdtfdf sdL cfpg]

z'qmf0f' sd x'Fb} hfg]

ue{ktg x'g]

8foa]l6h x'g]

k9\g], l;Sg] Ifdtfdf x|f; x'Fb} hfg]

kmf]S;f]df ;d:of cfpg]

Tjrf /f]u cflb .

g]kfndf c:ktfn tyf ;x/af6  pTkflbt

kmf]x/ j:t'x¿ afNg] k|rng cem} klg ljBdfg

5 . xfnklg w]/} h;f] 3/fo;L kmf]xf]/ v'Nnf

7fpF jf vf]nfsf lsgf/df y'kfg]{ ul/G5 .

sf7df8f}Fsf] kmf]xf]/ klg lgs} jif{;Dd afudlt

cflb vf]nfdf y'kf/L ToxL jl/kl/sf] df6f]n]

k'/]/ 5f]8\g] ul/of] . sltko 7fpFdf klxn]

y'kfl/Psf] kmf ]xf ]/ To;} aflx/ lg:sg

yfln;s]sf] 5 .

b]zdf xl:k6nhGo kmf]xf]/ slt lg:sG5

eGg] s'/f cem} 7Ls;Fu eGg g;Sg] l:ylt

5 . xl:k6n tyf gl;{Ëxf]daf6 lgl:sPsf

kmf]xf]/nfO{ /fd|f];Fu Joj:yf u/L tx nufpg

cem} ;lsPsf] 5}g . k|foM 7"nf xl:k6nx¿n]

ToxfFaf6 k}bf ePsf ljleGg lsl;dsf

kmf]xf]/x¿ xl:k6n sDkfp08 leq} hnfpg]

u/]af6 ToxfF sfd ug]{ sfdbf/, ToxfF egf{

ePsf / hFrfpg cfPsf la/fdL tyf jl/kl/sf

dflg;x¿nfO{ ghflgbf] lsl;dn] 8fOclShgn]

;f/} g/fd|/L ;tfO/x]sf] 5 . o;sf] cnfjf

ToxfF pTkGg x'g] kmf]xf]/x¿ 3/fo;L kmf]xf]/;Fu}

ld;fO{ aflx/ k7fpg] ul/Psf] 5 .

hf8f]sf] ;dodf b]ze/df Knfl:6shGo

j:t'x¿ / cGo aNg]vfnsf j:t'x¿ htftt}

aflnG5 . t/fO{df nfdv'§] eufpg a]n'sL kv

w'jfF lg:sg] w]/} lsl;dsf j:t'x¿ aflnG5 .

zx/L Onfsfdf h'g;'s} ;d"xn] klg aGbsf]

cfXjfg ubf{ cfjfudg cj?4 kfg{ w]/} dfqfdf

6fo/ afNg] ul/G5 . To;af6 x'g] c;/sf

af/]df k|foM ;a} hg;d'bfo cgle1 g} 5g\ .

6fo/ aNbf To;sf] w'jfF ldl>t xfjfdf ;f;

km]g]{ ;a}nfO{ 8fOclShgaf6 g/fd|/L c;/

kl//x]sf] x'G5 .

kmf]xf]/ tyf v]/ uPsf wft'nfO{ kufnL

;kmf ubf{, /a/ ldl;Psf] wft'nfO{ z'4Ls/0f

ubf{ kmflng] kmf]xf]/df klg 8fOclShgsf] dfqf

/xG5 . o;sf] cnfjf x/]s k|sf/sf] pmhf{

afNbf s]xL g s]xL dfqfdf jfo'df tyf

v/fgLdf 8fOclShg /xg hfG5 . 3/fo;L

k|of]hgsf nflu aflng] ;a} k|sf/sf] OGwgdf

yf]/} g} ePklg 8fOclShg lgl:s/x]sf] x'G5 .

xfdLn] h'g;'s} klg afn]sf] OGwgaf6

lgl:sPsf] w'jfF glhs ga:g] afgL a;fNg'

k5{ . OGwg afNg] 7fpFdf z'4 xfjf cfjt

hfjt ug]{ k|fjwfg x'g'k5{ .

hËndf cfunfuL x'Fbf klg ;jf/L ;fwg

cfunfuL x'Fbf klg w'jfFdf 8fOclShg pTkGg

eO/x]sf] x'G5 . oxfF;Dd ls r'/f]6sf] w'jfFdf

klg 8fOclShg s]xL g s]xL dfqfdf

lgl:s/x]sf] x'G5 .

To;}n] ljiffn' 8fOclShgaf6 xfd|f ]

:jf:Yodf kg]{ k|lts"n c;/nfO{ sdeGbf sd

u/fpg hgr]tgfsf] k|fb'{efj ug{ lgtfGt

cfjZos 5 .


