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e`nk çnw"k.k ¼Soil Pollution½ e`nk ds 

HkkSfrd] jklk;fud vkSj tSfod xq.kksa esa gksus okys 

vokaNuh; ifjorZu dks dgk tkrk gS] tks feêh dh 

moZjrk vkSj mRikndrk dks çHkkfor djrs gSa e`nk 

çnw"kd feêh ds HkkSfrd] jklk;fud vkSj tSfod xq.kksa 

ij çfrdwy çHkko Mkyrs gSa] ftlls mldh 

mRikndrk esa deh vkrh gSA 

dhVuk'kd] moZjd] tSfod [kkn] fofHkUu 

jlk;u] jsfM;ks/kehZ vif'k"V] Qsadk gqvk Hkkstu] diM+s] 

peM+s ds mRikn] IykfLVd] dkxt] cksrysa] fVu&dSu 

rFkk i'kqvksa ds vo'ks"k vkfn lHkh e`nk çnw"k.k esa 

;ksxnku djrs gSaA e`nk çnw"k.k ds eq[; lzksr 

ekuotfur ¼Anthropogenic½ gksrs gSa] ftlds 

dkj.k feêh esa çnw"kdksa dk lap; gksrk gS vkSj ;s 

[krjukd Lrj rd igq¡p ldrs gSaA ;s çnw"kd Hkkjh 

/kkrqvksa tSls lhlk ¼Lead½] vklsZfud ¼Arsenic½ 

vkSj dSMfe;e ¼Cadmium½ rFkk dhVuk'kdksa tSls 

gkfudkjd inkFkksaZ dks feêh esa feyk nsrs gSa] ftlls 

nh?kZdkfyd ikfjfLFkfrd {kfr gksrh gSA 

e`nk çnw"k.k ds çHkko cgqvk;keh gksrs gSa] tks 

ekuo LokLF; ¼tSls Ropk dSalj] 'olu jksx½] ty 

xq.koÙkk ¼cgko ds ek/;e ls ty çnw"k.k½] —f"k 

¼mit vkSj iks"kd xq.koÙkk esa deh½ rFkk tSo 

fofo/krk ¼e`nk lw{ethoksa vkSj ikS/kksa dh òf) ij 

çHkko½ dks çHkkfor djrs gSaA 

e`nk çnw"k.k dks fu;af=r djus ds fy, 

fofHkUu lq/kkj rduhdksa ¼Remediation 

Techniques½ dk mi;ksx fd;k tkrk gS] ftuesa 

HkkSfrd fof/k;k¡ ¼Physical method s½, tSfod 

fof/k;k¡ ¼Biological methods½, jklk;fud 

fof/k;k¡ ¼Chemical methods½ vkSj rkih; fof/k;k¡ 

¼Thermal methods½ 'kkfey gSa varr% fu"d"kZ ;g 

gS fd e`nk çnw"k.k dks de djus ds fy, lrr —f"k 

i)fr;ksa] çHkkoh vif'k"V çca/ku rFkk mUur lq/kkj 

rduhdksa  dks  viukuk  vR;ar  vko';d  gS] rkfd  

 

Hkfo"; dh ihf<+;ksa ds fy, e`nk LokLF; vkSj 

mRikndrk dks lqjf{kr j[kk tk ldsA 

Causes of Soil 
Pollution

A Natural Causes

 ck<+ ¼Flooding½ 

 Tokykeq[kh foLQksV ¼Volcanic Eruptions½ 

 e`nk vijnu ¼Soil Erosion½ 

 yo.krk ¼Salinity½ 

 {kkjh;rk ¼Alkalinity½ 

 vEyh;rk ¼Acidity½ 

B Man & made 

Causes

 jklk;fud moZjdksa vkSj dhVuk'kdksa dk 

vR;f/kd mi;ksx 

 vkS|ksfxd vif'k"V vkSj mRltZu 

¼Industrial Waste and Effluents½ 

 [kuu vkSj xyu xfrfof/k;k¡ ¼Mining and 

Smelting Activities½ 

 ouksa dh dVkbZ ¼Deforestation) 

 Bksl vif'k"V dk vuqfpr fuiVku 

¼Improper Disposal of Solid Waste½  

 lhost Lyt vkSj vif'k"V ty flapkbZ 

¼Sewage Sludge and Wastewater 

Irrigation½ 

 rsy fjlko vkSj isVªksfy;e mRikn ¼Oil 
Spills and Petroleum Products½ 

 A Natural Causes

Volcanic Eruptions
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foLQksV ds nkSjku jk[k ¼Ash½ vkSj xSlsa 

ok;qeaMy esa fudyrh gSa] tks ckn esa feêh ij tek 

gks tkrh gSaA bu inkFkksaZ esa dbZ ckj Hkkjh /kkrq,¡ 

vkSj vU; gkfudkjd rRo ik, tkrs gSa] tks e`nk 

dh lajpuk vkSj moZjrk dks çHkkfor dj ldrs 

gSaA blls feêh ds iks"kd rRoksa dk larqyu fcxM+ 

tkrk gS vkSj —f"k mRikndrk ij udkjkRed 

çHkko iM+rk gSA 

Flooding
ck<+ ds ikuh ds lkFk fofHkUu çdkj ds 

çnw"kd tSls —f"k Hkwfe] 'kgjh {ks=ksa vkSj vkS|ksfxd 

bdkb;ksa ls vk, gkfudkjd inkFkZ Hkh cgdj feêh 

esa tek gks tkrs gSaA blls feêh çnwf"kr gks tkrh 

gSA lkFk gh] ck<+ igys ls ekStwn feêh ds çnw"kdksa 

dks Hkh ,d LFkku ls nwljs LFkku rd QSykdj 

vf/kd O;kid {ks= dks çHkkfor dj ldrh gSA 

B Man & made 
Causes)

vk/kqfud xgu —f"k esa vf/kd mRiknu ds 

fy, jklk;fud moZjdksa vkSj dhVuk'kdksa dk 

vR;f/kd mi;ksx e`nk çnw"k.k dk çeq[k dkj.k gSA 

;s jlk;u /khjs&/khjs feêh esa tek gksdj mlds 

çk—frd iks"kd larqyu dks fcxkM+ nsrs gSaA 

dhVuk'kd ykHkdkjh lw{ethoksa vkSj dsapqvksa dks Hkh 

u"V dj nsrs gSa] ftlls feêh dh moZjrk vkSj 

lajpuk detksj gks tkrh gSA ifj.kkeLo:i Qlysa 

Hkh çnwf"kr gksrh gSa vkSj ekuo o i'kq LokLF; ij 

udkjkRed çHkko iM+rk gSA 

Industrial Waste and Effluents
vkS|ksfxd xfrfof/k;k¡ e`nk çnw"k.k dk ,d 

çeq[k lzksr gSa] D;ksafd m|ksxksa ls fudyus okys 

vif'k"V vDlj fcuk ;k vkaf'kd mipkj ds Hkwfe 

esa NksM+ fn, tkrs gSaA buesa lhlk] ikjk] dSMfe;e] 

Øksfe;e vkSj vklsZfud tSlh fo"kSyh Hkkjh /kkrq,¡ 

gksrh gSa] tks feêh dks LFkk;h :i ls çnwf"kr dj 

nsrh gSaA 

Improper Disposal of Solid Waste
'kgjh vkSj v/kZ&'kgjh {ks=ksa esa uxjikfydk 

Bksl vif'k"V dk voSKkfud fuiVku e`nk çnw"k.k 

dk ,d cM+k dkj.k gSA ?kjsyw dpjk] IykfLVd] 

i‚yhFkhu cSx] dkap] fuekZ.k eyck] 

tSo&fpfdRldh; vif'k"V vkSj bysDVª‚fud dpjk 

vDlj fcuk fdlh ìFkDdj.k ;k mipkj ds [kqys 

Mafiax LFkyksa ij Qsad fn;k tkrk gSAtSls&tSls ;s 

vif'k"V lM+rs gSa] ;s gkfudkjd jlk;u vkSj 

yhpsV ¼Leachate½ NksM+rs gSa tks feêh esa fjl 

tkrs gSaA IykfLVd vkSj bZ&osLV yacs le; rd 

feêh esa cus jgrs gSa vkSj Mkbv‚fDlu rFkk Hkkjh 

/kkrqvksa tSls fo"kSys inkFkZ NksM+rs gSa] ftlls feêh 

dh xq.koÙkk xaHkhj :i ls [kjkc gksrh gS vkSj 

mldh mRikndrk ?kV tkrh gS 

Mining and 

Smelting Activities

[kuu vkSj /kkrq xyu ¼Smelting½ xfrfof/k;k¡ 
çk—frd e`nk lajpuk dks ckf/kr djrh gSa vkSj cM+s 

iSekus ij Hkwfe {kj.k dk dkj.k curh gSaA [kuu ds 

nkSjku Åijh mitkÅ feêh ¼Topsoil½ dks gVk 

fn;k tkrk gS] ftlls feêh dh lajpuk vkSj 

moZjrk u"V gks tkrh gSA 

/kkrq v;Ldksa ds xyu ds nkSjku fudyus okyh 

/kwy vkSj xSlksa esa Hkkjh /kkrq,¡ vkSj lYQj ;kSfxd 

gksrs gSa] tks vklikl dh feêh ij tek gks tkrs gSaA 

blls feêh dh vEyh;rk ¼Acidity½ c<+ tkrh gS 

vkSj Hkwfe —f"k ds fy, vuqi;qä gks tkrh gSA 

,flM ekbu Mªsust ¼Acid Mine Drainage½ Hkh 
feêh vkSj Hkwty dks çnwf"kr dj nh?kZdkfyd 

i;kZoj.kh; {kfr igq¡pkrk gS 

Sewage Sludge and Wastewater 

Irrigation
vuqipkfjr ;k vkaf'kd :i ls mipkfjr 

lhost Lyt vkSj vif'k"V ty dk flapkbZ esa 

mi;ksx e`nk çnw"k.k dk ,d egRoiw.kZ lzksr gSA 

;|fi lhost ty esa ikS/kksa ds fy, mi;ksxh iks"kd 

rRo gksrs gSa] ysfdu blesa gkfudkjd jksxk.kq] 

dkcZfud çnw"kd vkSj Hkkjh /kkrq,¡ Hkh ekStwn gksrh 

gSaAbl çdkj ds vif'k"V ty ls yxkrkj flapkbZ 

djus ij feêh esa fo"kSys inkFkksaZ dk lap; gks tkrk 

gSA blls feêh dh xq.koÙkk [kjkc gksrh gS] Qlysa 

çnwf"kr gksrh gSa vkSj euq";ksa ,oa i'kqvksa esa jksx 

QSyus dk [krjk c<+ tkrk gSA 

Oil 

Spills and Petroleum Products
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rsy fjlko vkSj isVªksfy;e mRiknksa dk fjlko 

fo'ks"k :i ls fjQkbufj;ksa] isVªksy iaiksa vkSj 

ifjogu ekxksaZ ds vklikl e`nk çnw"k.k dk ,d 

egRoiw.kZ dkj.k gSA Hkwfexr HkaMkj.k VSadksa vkSj 

ikbiykbuksa ls fjlus okyk gkbMªksdkcZu feêh esa 

fey tkrk gSA;s inkFkZ feêh ds d.kksa dks <d ysrs 

gSa] mldh fNærk ¼Porosity½ dks de djrs gSa 

vkSj gok rFkk ikuh ds çokg dks ckf/kr djrs gSaA 

ifj.kkeLo:i ikS/kksa dh òf) çHkkfor gksrh gS vkSj 

feêh tSfod :i ls fuf"Ø; ¼Biologically 
inactive½ gks tkrh gSA 

Effects of Soil 

Pollution
e`nk çnw"k.k feêh dh xq.koÙkk dks çHkkfor 

djus ds lkFk&lkFk —f"k mRiknu] ekuo LokLF; 

vkSj i;kZoj.kh; larqyu ij Hkh xgjk vlj Mkyrk 

gSA blds çeq[k çHkko bl çdkj gSaA 

e`nk çnw"k.k ds dkj.k feêh esa ekStwn vko';d 

iks"kd rRo vkSj tSfod inkFkZ de gks tkrs gSaA 

blls feêh dh mRiknu {kerk ?kV tkrh gSA 

feêh esa ik, tkus okys ykHkdkjh lw{etho vkSj 

dsapq, fo"kSys inkFkksaZ ds dkj.k u"V gks tkrs gSa] 

ftlls feêh dk çk—frd larqyu fcxM+ tkrk gSA 

çnwf"kr feêh esa ikS/kksa dh òf) Bhd ls ugha gks 

ikrhA Qlysa detksj gks tkrh gSa] ifÙk;k¡ ihyh 

iM+ tkrh gSa vkSj mRikn dh xq.koÙkk Hkh [kjkc gks 

tkrh gSA 

dhVuk'kd vkSj Hkkjh /kkrq,¡ ikS/kksa ds ek/;e ls 

[kk| Jà[kyk esa ços'k dj tkrh gSa vkSj 

tSo&lap; ¼Bioaccumulation½ ds dkj.k 

Åijh thoksa rd igq¡prh gSa] ftlls [krjk c<+rk 

gSA 

,slh feêh ls çkIr [kk| inkFkksaZ dk lsou djus ls 

dSalj] fdMuh ls tqM+h chekfj;k¡] raf=dk ra= dh 

leL;k vkSj gkeksZu vlarqyu tSlh leL;k,¡ gks 

ldrh gSaA 

feêh esa ekStwn gkfudkjd jlk;u /khjs&/khjs fjldj 

Hkwty dks Hkh nwf"kr dj nsrs gSa] ftlls ihus vkSj 

flapkbZ dk ikuh çHkkfor gksrk gSA 

yo.krk] vEyh;rk vkSj jklk;fud çnw"k.k ds 

dkj.k feêh dh cukoV fcxM+ tkrh gS] ftlls 

mlesa gok vkSj ikuh dk çokg de gks tkrk gSA 

e`nk çnw"k.k ls tSo fofo/krk ?kVrh gS vkSj iwjs 

ikfjfLFkfrdh ra= dk larqyu çHkkfor gksrk gSA 

Remedies for Soil 
Pollution

Physical 

Remediation Techniques
HkkSfrd fof/k;ksa esa çnwf"kr feêh ls nw"kdksa dks 

gVk;k ;k fu;af=r fd;k tkrk gS] fcuk mudh 

jklk;fud lajpuk cnysA ;g rduhdsa lh/ks HkkSfrd 

çfØ;kvksa ij vk/kkfjr gksrh gSaA 

¼i) [kqnkbZ vkSj fu"dklu ¼Excavation and 
Removal½ 

¼ii½ e`nk ok"i fu"d"kZ.k ¼Soil Vapour 
Extraction & SVE) 

¼iii½ e`nk /kqykbZ ¼Soil Washing½ 

¼iv½ e`nk osafVax ¼Soil Venting½ 

Biological 
Remediation Techniques of Soil 

Pollution
e`nk çnw"k.k ds tSfod lq/kkj esa fofHkUu thfor 

thoksa tSls cSDVhfj;k] QQwan ¼fungi½] ikS/ks rFkk vU; 

lw{ethoksa dk mi;ksx fd;k tkrk gSA ;s tho feêh esa 

ekStwn çnw"kdksa dks rksM+us ifjofrZr djus 

¼metabolize½ ;k mUgsa fuf"Ø; ¼immobilize½ 
djus esa lgk;rk djrs gSaA 

¼i½ QkbVksjsesfM,'ku ¼Phytoremediation½ 

¼ii½ ck;ksjsesfM,'ku ¼Bioremediation½ 

¼iii½ ofeZjsesfM,'ku ¼Vermiremediation½ 

¼iv½ ekbdksjsesfM,'ku ¼Mycoremediation) 
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Chemical 
Remediation Techniques of Soil 

Pollution
e`nk çnw"k.k ds jklk;fud lq/kkj esa fofHkUu 

jklk;fud inkFkksaZ dk mi;ksx djds feêh esa ekStwn 

çnw"kdksa dks fuf"Ø; ¼neutralize½ , fLFkj 

¼stabilize½ ;k de gkfudkjd :i esa ifjofrZr 

fd;k tkrk gSA bl çdkj dh rduhdsa fo'ks"k :i ls 

Hkkjh /kkrqvksa vkSj tfVy jklk;fud çnw"kdksa ds 

mipkj esa mi;ksxh gksrh gSaA 

i Chemical 

Oxidation
bl fof/k esa etcwr v‚Dlhdkjd 

¼oxidizing agents½ tSls gkbMªkstu isj‚DlkbM] 

vkstksu ;k iksVSf'k;e ijeSaxusV dk mi;ksx fd;k 

tkrk gSA ;s inkFkZ feêh esa ekStwn fo"kSys dkcZfud 

çnw"kdksa dks v‚Dlhdj.k }kjk rksM+dj mUgsa de 

gkfudkjd ;kSfxdksa esa cny nsrs gSaA 

ii Chemical 
Reduction

iii Chemical 
Precipitation)

Thermal 

Remediation of Soil Pollution
e`nk çnw"k.k ds rkih; lq/kkj esa Å"ek 

¼Heat) dk mi;ksx djds feêh esa ekStwn çnw"kdksa dks 

okf"ir ¼volatilize½ fd;k tkrk gS ;k mUgsa fo?kfVr 

¼decompose½ dj de gkfudkjd inkFkksaZ esa cnyk 

tkrk gSA ;g fof/k fo'ks"k :i ls mu çnw"kdksa ds 

fy, mi;ksxh gksrh gS tks tSfod ;k jklk;fud 

rjhdksa ls vklkuh ls u"V ugha gksrsA 

i) Thermal 

Desorption
bl çfØ;k esa çnwf"kr feêh dks fu;af=r rkieku 

ij xeZ fd;k tkrk gS] ftlls mlesa ekStwn 

ok"i'khy çnw"kd xSl ds :i esa vyx gks tkrs 

gSaA ckn esa bu xSlksa dks ,d= djds lqjf{kr :i 

ls mipkfjr fd;k tkrk gSA 

ii) Thermal Treatment
fof/k esa mPp rkieku dk mi;ksx djds feêh esa 

ekStwn çnw"kdksa dks u"V ;k :ikarfjr fd;k tkrk 

gSA blds varxZr fuEufyf[kr çfØ;k,¡ vkrh gSa: 

 ¼a) ngu ¼Incineration½ 

 ¼b½ ik;jksykbfll ¼Pyrolysis½ 

iii Infrared Heating

Conclusion
e`nk çnw"k.k ,d xaHkhj i;kZoj.kh; leL;k gS] 

tks vkS|ksfxd vif'k"V] —f"k esa jlk;uksa ds vR;f/kd 

mi;ksx] ouksa dh dVkbZ] 'kgjhdj.k rFkk dpjs ds 

vuqfpr fuiVku ds dkj.k mRiUu gksrh gSA ;g fLFkfr 

feêh dh moZjrk dks de dj nsrh gS] ikfjfLFkfrd ra= 

dks vlarqfyr djrh gS] rFkk Hkkstu vkSj ty lzksrksa 

dks çnwf"kr djrh gSA blds lkFk gh ;g euq";ksa vkSj 

i'kqvksa ds LokLF; ds fy, Hkh xaHkhj [krjk iSnk djrh 

gSA;fn bl leL;k ij le; jgrs fu;a=.k ugha ik;k 

x;k] rks ;g nh?kZdkfyd i;kZoj.kh; {kfr dk dkj.k 

cu ldrh gS vkSj —f"k mRiknu esa deh ykdj [kk| 

lqj{kk rFkk tSo fofo/krk ¼biodiversity½ dks Hkh 

çHkkfor dj ldrh gSAbl leL;k ls fuiVus ds fy, 

fuEufyf[kr dne vR;ar vko';d gSa: 

 lrr —f"k i)fr;k¡ ¼Sustainable 

Agricultural Practices½  

 çHkkoh vif'k"V çca/ku ¼Effective Waste 

Management½  

 mUur lq/kkj rduhdsa ¼Advanced 

Remediation Techniques½  

 ikfjfLFkfrdh ra= laj{k.k ¼Ecosystem 
Conservation½  

bu lHkh j.kuhfr;ksa dks ,d lkFk viukdj 

e`nk çnw"k.k dh leL;k dks dkQh gn rd de fd;k 

tk ldrk gSA blls i;kZoj.k dh j{kk gksxh vkSj vkus 

okyh ihf<+;ksa ds fy, ,d LoLFk ,oa lrr Hkfo"; 

lqfuf'pr fd;k tk ldsxkA 
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