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प्राक्कथन

इजंीनियरिंग िे सनियों से समाज की प्रगनि औि निसिाि में बहुि महतिपरू्ण भनूमका निभाई ह।ै भाििीय 
उपमहाद्ीप में उपजे इजंीनियरिंग निचािों िे संपरू्ण निश्व के नचिंि को प्रभानिि नकया ह।ै

अनिल भाििीय िकिीकी निक्ा परिषि (अभािनिप) िे िष्ण 1987 में अपिे स्ापिा से ही िकिीकी 
निद्ान ््णयों को सि्ण संभि सहायिा ििेे में अग्ररी भनूमका का निि्णहि नकया ह।ै अभािनिप का लक्य  
गरुित्ापरू्ण िकिीकी निक्ा को प्रोतसाहि ििेे हुए इसके माधयम से उद्ोग जगि को ििीि उतकष्ण पि पहुचँािा 
एिं अिंिः मािभृनूम भािि को एक आधनुिक निकनसि िाष्ट्र के रूप में स्ानपि कििा ह ै| यहां यह उललेि 
कििा अिनुचि िहीं होगा नक इजंीनियि आधनुिक समाज की िीढ़ हैं - बेहिि इजंीनियि अ्ा्णि बेहिि उद्ोग 
औि उद्ोग नजििे बेहिि होंगे िाष्ट्र उििा ही निकास किेगा।

िाष्ट्रीय निक्ा िीनि 2020 की परिकलपिा ह ैनक सभी के नलए क्ेत्ीय भाषा में निक्ा उपलबध हो, जो सनुिनचिि 
कििी ह ैनक प्रतयेक निद्ा्थी समग्र रूप से सक्म एिं िक् हो िानक िाष्ट्रीय निकास में सकल योगिाि ि ेसके।

अभािनिप का निगि कुछ िषषों से यह अ्क प्रयास िहा ह ै नक, इजंीनियरिंग के सभी निद्ान ््णयों को 
उचच गरुित्ा िाली अिंििाष्ट्रीय सिि की पसुिकें  क्ेत्ीय भाषाओ ंमें िैयाि कि, उनचि मलूय पि उपलबध 
किाई जाए।ँ ये पसुिकें  ि केिल सिल भाषा में वयािहारिक जीिि के उिाहिरों ि्ा समदृ्ध निषय सामग्री 
को धयाि में ििकि िैयाि की गई हैं, अनपि ुइिमें निि प्रनि निि बिलिे िैनश्वक परिदृशय ि्ा उद्ोग जगि 
की आिशयकिाओ ंका भी धयाि ििा गया ह ै। क्ेत्ीय भाषाओ ँमें िैयाि की गई ये पसुिकें , अभािनिप के 
इजंीनियरिंग एिं प्ररौद्ोनगकी के मॉडल पाठ्यक्रम - 2018 के अिरुूप हैं।

संपरू्ण भािि के अिभुिी एिं निषय के निष्राि प्रखयाि प्राधयापकों द्ािा इि पसुिकों को अकािनमक समिुाय 
के लाभ के नलए नलिा गया ह।ै अभािनिप को परू्ण निश्वास ह ैनक, निषय सामग्री की दृनटि से समदृ्ध, ये पसुिकें  
िकिीकी निक्ा के निद्ान ््णयों को अनधक सगुमिा औि गरुित्ा के सा् निषयों में िक्िा प्राप्त कििे में 
सहायक होंगी |

अभािनिप इि पसुिकों औि इजंीनियरिंग निषयों को अनधक ससुपटि एिं प्रभािी बिािे के नलए सभी मलू 
लेिकों, समनियकों ि्ा अििुािकों के अ्क प्रयास औि परिश्रम की प्रिसंा कििा ह।ै
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;wfuV fof'k"V

;g ;wfuV fuEufyf•r eq[; igyqvksa ls lacaf/r gS%
• tyh; (ysafVd vkSj yksfVd) vkSj L‍Fkyh; ikfjfL‍Fkfrdh ra=k
• ikfjfL‍Fkfrdh ra=k] tSfod vkSj vtSfod ?kVdksa dh lajpuk
• •k| Ja•yk ,oa •k| tky
• dkcZu] ukbVªkstu] iQkL‍iQksjl ,oa lY‍iQj pØ
• oSf'od rkiu (Xykscy okfe±x)µdkj.k] çHkko] xzhugkml çHkko vkSj vkstksu {kj.k
iqL‍rd osQ vè;;udrkZvksa esa ftKklk vkSj l`tukRedrk iSnk djus osQ fy, lHkh fo"k;ksa dks çklafxd rL‍ohjksa osQ 

lkFk çL‍rqr fd;k x;k gSA vH;kl osQ fy, cgqfodY‍ih; vkSj fo"k;fu"B ç'u fn, x, gSaA fo"k; dks vkSj vf/d 
le>us] vo/kj.kkvksa vkSj 'kadkvksa (;fn dksbZ gks) osQ L‍i"Vhdj.k osQ fy, lalk/u tSls lanHkZ iqL‍rosaQ] vksiu fjlkslZ 
lkWÝVos;j vkSj osclkbV] ohfM;ks lalk/u vkfn Hkh bdkbZ esa fn, x, gSaA #fp osQ fofHkUu fo"k;ksa ls lEcaf/r Kku 
osQ fy, D;wvkj dksM fn, x, gSa] ftUgsa vkSj vf/d tkudkjh çkIr djus gsrq L‍oSQu fd;k tk ldrk gSA

Hkwfedk

çR;sd tho vius vfL‍rRo osQ fy, çÑfr ij fuHkZj gksrk gSA vr% ;g u osQoy vko';d cfY‍d gekjh uSfrd 
ftEesokjh gS fd ge vius i;kZoj.k dks L‍oP‍N ,oa vP‍Nh fL‍Fkfr esa j•saA

;g bdkbZ i;kZoj.k osQ egRoiw.kZ igyqvksa tSls ikfjfL‍Fkfrdh; ra=k] dkcZu] ukbVªkstu] lY‍iQj] iQkL‍iQksjl pØ] 
Xykscy okfe±x osQ dkj.k vkSj çHkko osQ laca/ esa gSA ;s lHkh igyq] tho&txr vkSj euq";ksa ls lacaf/r gSaA vU; 
lHkh thoksa dh rjg euq"; Hkh vius vfL‍rRo osQ fy, çÑfr ij fuHkZj gSA çkÑfrd lalk/u gesa is;ty] Hkkstu] o 
nSfud vko';drkvksa osQ fy, vU; t:jh inkFkZ çnk; djrs gSaA vr% vius i;kZoj.k ftlesa ge jgrs gSa dks vP‍Nh 
fL‍Fkfr esa j•us osQ fy, ;g t:jh gS fd ge vius ikfjfL‍Fkfrdh; ra=k dks cpk osQ vkSj lqjf{kr j•saA

Xykscy okfe±x Hkh ,d egRoiw.kZ i;kZoj.kh; fpUrk dk fo"k; gS] D;ksafd blls ekuo thou vkSj tho txr 
dbZ rjg ls çHkkfor gksrs gSA ;g ,d i;kZoj.kh; ,oa yksd L‍okL‍F; ls lacaf/r fpUruh; fo"k; gSA vr% bl vè;k; 
osQ vè;;u ls fMIyksek fo|kfFkZ;ksa dks mijksDr of.kZr fo"k;ksa osQ laca/ esa le> xgjh gksxh vkSj os bl fo"k; dh 
egRrk dks le> losaQxsA

iwoZ&visf{kr Kku

• gkbZL‍owQy L‍rj dk jlk;u 'kkL‍=k

1 ikfjfLFkfrdh; ra=k
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;wfuV vkmVdEl

fo|kFkhZ fuEufyf•r esa l{ke gksaxs%

U1–O1% ikfjfL‍Fkfrdh ra=k (Ecosystem) ,oa blosQ vo;oksa osQ ckjs esa o.kZu dj losaQxsA

U1–O2%  •k| Ja•yk (Food Chain) ,oa •k| tky (Food Web) osQ laca/ esa rqyukRed vè;;u dj 
ik,axsA

U1–O3% tyh; vkSj L‍Fkyh; ikfjfL‍Fkfrdh ra=k esa varj le> ik,axsA

U1–O4% dkcZu] ukbVªkstu] iQkL‍iQksjl ,oa lY‍iQj pØ dk o.kZu dj losaQxsA

U1–O5% Xykscy okfe±x osQ çHkko vkSj dkj.k dks L‍i"V dj losaQxsA

U1–O6% xzhugkml çHkko vkSj vkstksu {kj.k (Ozone Depletion) esa varj dj ik,axsA

;wfuV vkmVdEl
(UOs)

dkslZ vkmVdEl (COs) osQ lkFk visf{kr laca/
(1-detksj lglaca/_ 2-eè;e lglaca/_ 3-etcwr lglaca/)

CO-1 CO-2 CO-3 CO-4 CO-5 CO-6

U1–O1 3 - - - - -

U1–O2 3 - - - - -

U1–O3 3 - - - - -

U1–O4 3 - - - - -

U1–O5 3 - - - - -

U1–O6 3 - - - - -

1.1 ifjp;

¶ikfjfL‍Fkfrdh ra=k¸ 'kCn dks igyh ckj 1935 esa ,-th- Vsalys }kjk mi;ksx fd;k x;k FkkA os ikfjfL‍Fkfrdh osQ {ks=k 
esa ,d vxz.kh vaxzst ouL‍ifr foKkuh FksA çks- ,- th- Vsalys dh f'k{kk ;wfuoflZVh dkWyst yanu ,oa fVªfuVh dkWyst] 
oSQfEczt esa gqbZ vkSj vkWDliQksMZ lfgr bu fo'ofo|ky;ksa esa mUgksaus 1937 esa viuh lsokfuo`fÙk osQ iwoZ rd vè;kiu 
dk;Z fd;kA

ikfjfL‍Fkfrdh foKku] tho dk vè;;u] mlosQ okrkoj.k] ,d nwljs osQ lkFk tho dk ijL‍ij laca/ dk vè;;u 
gS vkSj i;kZoj.k 'kCn dk rkRi;Z gS thou osQ pkjksa vksj dh fL‍Fkfr vkSj vkoj.k tks çR;{k ;k vçR;{k :i ls tho 
osQ thou vkSj fodkl dks çHkkfor djrk gSA ikfjfL‍Fkfrdh ra=k esa thou ,oa i;kZoj.k nksuksa ,d nwljs osQ iwjd ,oa 
vfHkUu vax gSaA

ikfjfL‍Fkfrdh ra=k ikfjfL‍Fkfrdh dh lajpukRed vkSj dk;kZRed bdkbZ gS] tgk¡ tho dk ,d nwljs osQ lkFk vkSj 
vkl&ikl osQ okrkoj.k osQ lkFk ijL‍ij laca/ gksrk gSA nwljs 'kCnksa esa] dksbZ ikfjfL‍Fkfrdh ra=k thoksa vkSj i;kZoj.k osQ 
chp vVwV laca/ksa dh J`a•yk gSA lkekU;r% ,d tho] i;kZoj.k esa larqyu dh fL‍Fkfr esa gksrk gSA fdlh Hkh {ks=k esa 
çÑfr esa larqyu cuk, j•us osQ fy, lHkh tho (tSls 'kSoky] dod] ikS/s] lw{etho] tkuoj vkSj euq";) fu;fer 
:i ls vkSj yxkrkj ,d nwljs ,oa vthfor ifjos'k osQ lkFk lnSo ijL‍ij lgpj laca/ osQ lkFk jgrs gSaA
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fp=k 1-1% ikfjfL‍Fkfrdh ra=k

lHkh thoksa esa euq"; gh ,d ek=k ,slk tho gS tks viuh vko';drkvksa tSls Hkkstu] vkJ;] oL‍=k vkfn dks 
iwjk djus osQ fy, çÑfr esa vlarqyu iSnk djrk gSA fofHkUu fodkl ifj;kstuk,¡ vkSj tula[;k esa o`f¼ osQ dkj.k 
çkÑfrd larqyu fcxM+ x;k gSA vfu;af=kr ekuoh; xfrfof/;ksa us i;kZoj.kh; vlarqyu dh fL‍Fkfr dks tUe fn;k gS 
rFkk i;kZoj.kh; leL‍;k,¡ tSls vif'k"V lap;] vkstksu ijr dk {kj.k gksuk] Xykscy okfe±x vkfn ifjyf{kr gks jgh gSaA

fp=k 1-2% ikfjfL‍Fkfrdh ra=k
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1.2 tyh; vkSj LFkyh; ikfjfLFkfrdh ra=k

ikfjfL‍Fkfrdh ra=k jsfxL‍rku esa ,d u•fyL‍rku (oasis) dh rjg vkdkj esa cgqr NksVk ;k leUnj dh rjg fo'kky 
gtkjksa fdyksehVj rd iQSyk gks ldrk gSA ikfjfL‍Fkfrdh ra=k nks çdkj osQ gksrs gSa%

• çkÑfrd ikfjfL‍Fkfrdh ra=k
• Ñf=ke ikfjfL‍Fkfrdh ra=k

1.2.1 çkÑfrd ikfjfLFkfrdh ra=k

;g ikfjfL‍Fkfrdh ra=k fcuk fdlh ekuoh; lgk;rk vkSj gL‍r{ksi osQ L‍o;a çÑfr esa fo|eku gksrs gSa vkSj lapkfyr 
gksrs gSaA ;g çÑfr esa ik;s tkus okys çÑfrtU; tSfod okrkoj.k gSA egklkxj] >hy] rkykc] jsfxL‍rku] taxy vkfn 
çkÑfrd ikfjfL‍Fkfrdh ra=k osQ oqQN ljy mnkgj.k gSaA çkÑfrd ikfjfL‍Fkfrdh ra=k nks çdkj osQ gksrs gSaA 

• tyh; (Aquatic) ikfjfL‍Fkfrdh ra=k
• L‍Fkyh; (Terrestrial) ikfjfL‍Fkfrdh ra=k

1.2.1.1  tyh; ikfjfLFkfrdh ra=k

ty thou dk vk/kj gSA tks tho ikuh esa thou ;kiu djrs gSa] mUgsa tyh; tho dgk tkrk gSA ;s vius Hkkstu] 
vkJ;] çtuu vkSj thou dh lHkh xfrfof/;ksa osQ fy, ikuh ij fuHkZj gSaA tyh; ikfjfL‍Fkfrdh ra=k esa tyh; thoksa 
dk ,d fo'kky lewg 'kkfey gS tks ijL‍ij ,d&nwljs ij iks"kd rRoksa vkSj vkJ; osQ fy, fuHkZj gSaA

tyh; ikfjfL‍Fkfrdh ra=k osQ mnkgj.kksa esa egklkxj] >hysa vkSj ufn;k¡ 'kkfey gSaA bls nks çdkjksa esa ckaVk tk 
ldrk gS%

• ehBs ikuh (Fresh Water) dk ikfjfL‍Fkfrdh ra=k
• leqæh (Marine) ikfjfL‍Fkfrdh ra=k

ehBs ikuh dk ikfjfLFkfrdh ra=k%

ehBs ikuh osQ ikfjfL‍Fkfrdh ra=k esa >hy] rkykc] tyk'k;] ljksoj] iks•j] ufn;k¡ vkSj /kjk,¡] vkæZHkwfe (wetland)] 
nyny 'kkfey fd, tk ldrs gSaA ;s i`Foh osQ osQoy ,d NksVs ls fgL‍ls yxHkx 0.8 çfr'kr dks doj djrs gSaA 
;g ikfjfL‍Fkfrdh ra=k nqfu;k dh 41% eNfy;ksa dh çtkfr;ksa dk vkJ; L‍Fky gSaA ehBs ikuh osQ ikfjfL‍Fkfrd ra=k 
dks nks Js.kh esa oxhZÑr fd;k x;k gS] ysafVd vkSj yksfVd ikfjfL‍Fkfrdh ra=kA

fp=k 1-3% tyh; ikfjfL‍Fkfrdh ra=k
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yksfVd ikfjfL‍Fkfrd ra=k unh] /kjkvksa tSls cgrs ty dk çfrfuf/Ro djrs gSaA tcfd >hyksa] rkykcksa] tyk'k;ksa] 
ljksoj] iks•j vkSj vU; fL‍Fkj ty fudk;ksa dks ysafVd ikfjfL‍Fkfrdh ra=k osQ :i esa tkuk tkrk gSA

fp=k 1-4% ysafVd (ck,a) vkSj yksfVd ikfjfL‍Fkfrdh ra=k (nk,a)

ysafVd ikfjfLFkfrdh ra=k

ysafVd ikfjfL‍Fkfrdh ra=k lHkh fL‍Fkj ty fudk;ksa dks çnf'kZr djrk gSA >hysa vkSj rkykc ysafVd ikfjfL‍Fkfrdh ra=k 
osQ eq[; mnkgj.k gSaA ysafVd 'kCn (ySfVu 'kCn ysaVl ls] ftldk vFkZ /hek ;k xfrghu gksrk gS) eq[; :i ls 
fL‍Fkj ;k vis{kkÑr Bgjs gq, ikuh dks lanfHkZr djrk gSA ;s ikfjfL‍Fkfrdh ra=k 'kSoky] osQdM+k] >haxk] mHk;pj tSls 
esa<d vkSj lSykeSaMj] fL‍Fkj vkSj rSjus okyh çtkfr;ksa osQ ikS/ksa vkSj ljhl`iksa lfgr exjeP‍N vkSj vU; tyh; l`i 
osQ vkokl L‍Fky gSaA

yksfVd ikfjfLFkfrdh ra=k

;s eq[; :i ls rsth ls cgrs ty ra=k ls lacaf/r gS] tks ,d fn'kk esa cgrs gSa tSls ufn;k¡ vkSj /kjk,¡A yksfVd 
'kCn (ySfVu 'kCn yksVl ls] ftldk vFkZ /ksus ls gS) dk eq[; vFkZ gS cgrk ikuhA ;s ikfjfL‍Fkfrdh ra=k chVy] 
esfÝy;ksa] L‍VksufÝy;ksa tSlh dhM+ksa dh dbZ çtkfr;ksa vkSj dbZ VªkmV] bZ,y,l] feuksÅ vkfn eNfy;ksa dh çtkfr;ka 
dks vkJ; nsrs gSaA bu tyh; çtkfr;ksa osQ vykok bl ikfjfL‍Fkfrdh ra=k esa choj] fjoj MkWfY‍iQu vkSj vksVlZ tSls 
fofHkUu L‍ru/kjh Hkh lfEefyr gksrs gSaA

leqæh ikfjfLFkfrdh ra=k%

leqæh ikfjfL‍Fkfrdh ra=k dks leqæh tho&txr] ikS/ksa] tho&tUrq osQ ijL‍ij laca/ osQ :i esa ifjHkkf"kr fd;k tk 
ldrk gSA ¶leqæh ikfjfL‍Fkfrdh ra=k¸ 'kCn i`Foh osQ uedhu ikuh ls lacaf/r gS] vkSj ;g uedhu ikuh okyk 
ikfjfL‍Fkfrdh ra=k osQ :i esa Hkh tkuk tkrk gSA blesa leqæ vkSj egklkxj 'kkfey gSaA leqæh ikfjfL‍Fkfrdh ra=k esa ued 
dh ek=kk vf/d gksrh gS vkSj ;s ehBs&ikuh osQ ikfjfL‍Fkfrdh ra=k dh rqyuk esa T‍;knk tSo fofo/rk laiUu gksrs gSaA ;s 
i`Foh osQ lcls cM+s {ks=kiQy dks doj djrs gSaA i`Foh dk nks frgkbZ fgL‍lk] ikuh vFkkZr egklkxjksa] leqæksa] varT‍okZjh; 
(intertidal) {ks=k] fHkfÙk;ka (reefs)] leqæry] gkbMªksFkeZy osaV~l vkSj jkWdiwy ls <¡dk gSA pwafd leqæh ikfjfL‍Fkfrdh 
ra=k esa yo.k dh ek=kk vf/d gS vr% ehBsikuh osQ thoksa osQ fy, •kjs ikuh esa jguk eqf'dy gSA blh rjg] leqæh 
tho Hkh ehBs ikuh esa thfor ugha jg ldrsA muosQ 'kjhj •kjs ikuh esa jgus osQ fy, vuqowQfyr gks tkrs gSa_ vxj 
mUgsa de uedhu ikuh esa j•k tkrk gS] muosQ 'kjhj esa lwtu gks ldrh gSA 
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leqæh ikfjfL‍Fkfrdh ra=k dks eq[; :i ls fuEufyf•r nks Jsf.k;ksa esa oxhZÑr fd;k tk ldrk gS%
• egklkxj (Ocean) ikfjfL‍Fkfrdh ra=k
• rVh; (Coastal) ikfjfL‍Fkfrdh ra=k

egklkxj ikfjfLFkfrdh ra=k

i`Foh ij ikap egklkxj] vFkkZr ç'kkar] fgUn] vkoZQfVd] vaVkoZQfVd vkSj vVykafVd egklkxj gSaA bu lHkh ikap 
egklkxjksa esa ç'kkar vkSj vVykafVd lcls cM+s vkSj xgjs egklkxj gSaA ;s egklkxj dbZ tyh; çtkfr;ksa osQ fy, vkJ; 
osQ :i esa dke djrs gSaA 'ka•] 'kkoZQ] VÔwc dhM+s] osQdM+k] NksVs vkSj cM+s egklkxj dh eNfy;ka] dNq,] ØL‍Vsf'k;u] 
uhys Ogsy] ljhl`i] leqæh L‍ru/kjh] leqæh i{kh] IySadVu] dksjy egklkxj ikfjfL‍Fkfrdh; ra=k osQ oqQN mnkgj.k gSaA

rVh; ikfjfLFkfrdh ra=k

rVh; ikfjfL‍Fkfrdh ra=k esa Hkwfe vkSj ty nksuksa 'kkfey gSa tks rVh; ikfjfL‍Fkfrdh ç.kkfy;ksa dk vVwV fgL‍lk gSA rVh; 
ikfjfL‍Fkfrdh ç.kkfy;ksa dh fo'ks"k rjg dh lajpuk gS] vkSj fofo/rk gSA rVh; ikfjfL‍Fkfrdh ra=k osQ ryij tyh; 
ikS/ksa vkSj 'kSoky dh çtkfr;ksa dh ,d foL‍r`r fofo/rk ikbZ tkrh gSA tho Hkh rVh; {ks=k esa ik, tkrs gSa vkSj bl 
esa eq[; :i ls osQdM+s] eNyh] dhM+s] >haxk eNyh (lobsters)] ?kksa?ks] >haxs vkfn lfEefyr gSaA

1.2.1.2 LFkyh; ikfjfLFkfrdh ra=k

L‍Fkyh; ikfjfL‍Fkfrdh ra=k iw.kZ :is.k Hkwfe vk/kfjr ikfjfL‍Fkfrdh ra=k gSaA blesa ,sls tho vkSj mudk okrkoj.k 
lfEefyr gSa tks i`Foh dh lrg dh Hkwfe osQ Åij ik;s tkrs gSaA L‍Fkyh; ikfjfL‍Fkfrdh ra=k i`Foh osQ {ks=kiQy dk 
yxHkx 28% gSA L‍Fkyh; ikfjfL‍Fkfrdh ra=k de ikuh dh miyC/rk osQ dkj.k tyh; ikfjfL‍Fkfrdh ra=k ls fHkUu gSaA 
fofHkUu çdkj osQ L‍Fkyh; ikfjfL‍Fkfrd ra=k tks fofHkUu HkwxHkhZ; {ks=kksa esa ik, tkrs gSaA os bl çdkj gSa%

• ou (Forest) ikfjfL‍Fkfrdh ra=k
• pjkxkg (Grassland) ikfjfL‍Fkfrdh ra=k
• VqaMªk (Tundra) ikfjfL‍Fkfrdh ra=k
• e:L‍Fkyh; (Desert) ikfjfL‍Fkfrdh; ra=k

fp=k 1-5% L‍Fkyh; ikfjfL‍Fkfrdh ra=k
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ou ikfjfLFkrhdh ra=k

ou ikfjfL‍Fkfrdh ra=k esa fofHkUu çdkj osQ lw{e tho] ikS/s vkSj tho&tUrq gksrs gSa vkSj ;s lHkh ?kVd ,d nwljs osQ 
lkFk ijL‍ij leUo; esa jgrs gSaA ou i`Foh osQ rkieku dks larqfyr ,oa fL‍Fkj cuk, j•us esa enn djrs gSa vkSj dkcZu 
flad osQ :i esa çeq• Hkwfedk fuHkkrs gSaA os ikfjfL‍Fkfrd larqyu dks cuk, j•us esa egRoiw.kZ gSaA 

pjkxkg ikfjfLFkfrdh ra=k

pjkxkg ikfjfL‍Fkfrdh ra=k esa ?kkl vkSj tM+h cwfV;ka çeq• :i ls ikbZ tkrh gSaA ?kkl osQ eSnku i`Foh dh lrg osQ 
19% Hkw&Hkkx ij fL‍Fkr gSa vkSj vkerkSj ij egk}hi osQ vkarfjd Hkkxksa esa ik, tkrs gSaA 'khrks".k ?kkl osQ eSnku vkSj 
lokuk ?kkl osQ eSnku pjkxkg ikfjfL‍Fkfrdh ra=k osQ oqQN eq[; mnkgj.k gSaA

VqaMªk ikfjfLFkrhdh ra=k

VqaMªk ikfjfL‍Fkrhdh ra=k tehu vkSj pV~Vku osQ cM+s fgL‍lksa osQ fy, tkuk tkrk gSA VqaMªk ikfjfL‍Fkfrdh ra=k esa isM+ vkSj 
ouL‍ifr dk vHkko gksrk gS] ij ekWlsl] ykbosQu rFkk NksVh >kfM;ka bR;kfn ikbZ tkrh gSaA ;s ikfjfL‍Fkfrdh ra=k BaMs 
ekSle okys {ks=kksa esa ;k de o"kkZ okys {ks=kksa esa ik, tkrs gSaA ;s vf/dka'k le; ciQZ ls <osQ jgrs gSaA vkoZQfVd ;k 
ioZr dh pksVh VqaMªk ikfjfL‍Fkfrdh ra=k osQ mnkgj.k gSaA

e:LFkyh; ikfjfLFkfrdh; ra=k

jsfxL‍rku nqfu;k Hkj esa ik, tkrs gSaA ;g i`Foh dh lrg dk yxHkx 14 çfr'kr gSA bl ikfjfL‍Fkfrdh ra=k esa vkleku 
esa vkerkSj ij ckny ugha gksus ls lrg dk rkieku rsth ls c<+ tkrk gSA blosQ foijhr fofdj.k vkSj Å"ek dk 
ßkl gksus osQ dkj.k rkieku rsth ls de gks tkrk gS rFkk jkrsa BaMh gks tkrh gSaA ;s cgqr de o"kkZ okys {ks=k gSa vkSj 
;gka ckjgeklh ouL‍ifr cgqr de feyrh gSA

1.2.2 Ñf=ke ikfjfLFkfrd ra=k

euq"; }kjk cuk, vkSj la/kfjr fd, tkus okys ikfjfL‍Fkfrdh ra=k dks Ñf=ke ikfjfL‍Fkfrdh ra=k dgk tkrk gSA ;s 
ikfjfL‍Fkfrd ra=k okf.kfT‍;d ;k vU; ykHkksa osQ fy, cuk;s tkrs gSaA ;s ;k rks tyh; ;k L‍Fkyh; çdkj osQ gks ldrs 
gSaA cxhps] m|ku] miou bR;kfn fpfM+;k?kj] eNyh?kj vkSj ouL‍ifr m|ku tSo fofo/rk laj{k.k osQ mís'; ls cuk, 
x, Ñf=ke ikfjfL‍Fkfrdh ra=k osQ mRÑ"V mnkgj.k gSa] ikS/s vkSj tkuojksa dks muosQ çkÑfrd vkoklksa vkSj vko';drkvksa 
osQ vuq:i okrkoj.k esa j•k tkrk gSA

1.3 ikfjfLFkfrdh ra=k dh lajpuk

ikfjfL‍Fkfrdh ra=k dh lajpuk thoksa vkSj HkkSfrd fo'ks"krkvksa dk o.kZu djrh gSA lkFk gh mlls fdlh fo'ks"k vkokl 
{ks=kksa esa iks"kd rRoksa osQ lap;u dh tkudkjh Hkh feyrh gSA blls {ks=k fo'ks"k dh tyok;q dh Hkh tkudkjh feyrh 
gSA ikfjfL‍Fkfrdh ra=k osQ fofHkUu ?kVdksa dks nks eq[; çdkjksa esa le>k tk ldrk gS%

• tSfod (Biotic) ?kVd
• vtSfod (Abiotic) ?kVd
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1.3.1 tSfod (thfor) ?kVd

'kCn ^ck;ksfVd* nks 'kCnksa dk ,d la;kstu gS] ^ck;ks* dk vFkZ gS thou vkSj ^bd* dk vFkZ gS tSlkA blfy, tSfod 
'kCn dk vFkZ gS thou dh rjg ;k thou tSlk vkSj ;g ikfjfL‍Fkfrdh ra=k esa ekStwn lHkh thfor (living) bdkb;ksa 
ls lacaf/r gSA ;k nwljs 'kCnksa esa] ,d ikfjfL‍Fkfrdh ra=k esa ekStwn tho txr tSfod (ck;ksfVd) ?kVd cukrs gSaA 
mudh Hkkstu çkIr djus dh fo/k osQ vk/kj ij ikfjfL‍Fkfrdh ra=k esa mifL‍Fkr thoksa dks rhu Jsf.k;ksa esa oxhZÑr 
fd;k tkrk gS%

• mRiknd (Autotrophs)

• miHkksDrk (Heterotrophs)

• fo?kVd (Saprotrophs)

1.3.1.1 mRiknd

buesa lHkh gjs ikS/s] uhys gjs 'kSoky] oqQN cSDVhfj;k vkSj L‍ora=k :i ls ikuh esa rSjus okys iQkbVksIySadVu] vkWVksVªksfiQd 
lw{e tho 'kkfey gSaA bu lHkh thoksa esa çdk'k la'ys"k.k gsrq jax (iQksVksflaFksfVd fixesaV tSls DyksjksfiQy) gksrs gSa 
vkSj lw;Z osQ çdk'k vkSj DyksjksfiQy dh mifL‍Fkfr esa çdk'k la'ys"k.k osQ ekè;e ls ;s viuh ÅtkZ vko';drk gsrq 
Hkkstu cuk ldrs gSaA ,sls gjs ikS/ksa] uhys gjs 'kSoky tks L‍o;a lwjt dh jks'kuh esa viuk Hkkstu rS;kj djrs gSa] mUgsa 
iQksVks vkWVksVªksiQ (;kuh vkWVks = L‍or%] VªksiQkWl = iQhMj) dgrs gSaA

1.3.1.2 miHkksDrk

buesa eq[; :i ls tUrq txr gSA os vius fy, Hkkstu la'ysf"kr djus esa vleFkZ gSaA blfy, ;s vius Hkkstu osQ fy, 
mRiknd ij muosQ }kjk lafxzgr lkexzh vkSj ÅtkZ dk mi;ksx djus osQ fy, fuHkZj gSA bUgsa gsVªksVªksiQ (;kuh gsVªksl = 
vU;] VªksiQkWl = iQhMj) osQ :i esa Hkh tkuk tkrk gSA miHkksDrk pkj çdkj osQ gksrs gSa%

çkFkfed ;k çFke Js.kh miHkksDrk ;k 'kkdkgkjh% ;s oks tUrq gSa ftudk Hkkstu ikS/s ;k mRiknd gSA eos'kh] 
fgj.k] cdjh] •jxks'k] pwgs] fVîóh vkfn vke L‍Fkyh; 'kkdkgkjh gSa vkSj ?kksa?ks] eP‍Nj] VSMiksy vkfn vke 'kkdkgkjh 
tyh; ikfjfL‍Fkfrdh ra=k osQ tUrq gSaA

f}rh;d ;k nwljh Js.kh osQ miHkksDrk ;k çkFkfed Js.kh ek¡lkgkjh% tkuoj ftudk Hkkstu 'kkdkgkjh tUrq 
gksrs gS mUgsa çkFkfed ekalkgkjh tho ;k f}rh;d miHkksDrk dgk tkrk gS mnkgj.k% fcY‍yh] ykseM+h] lkai vkfn f}rh;d 
miHkksDrk L‍Fkyh; ikfjfL‍Fkfrdh ra=k vkSj ikuh dhM+s] ikuh osQ chVy] esa<d] NksVh eNyh vkfn f}rh;d miHkksDrk 
tyh; ikfjfL‍Fkfrdh ra=k osQ mnkgj.k gSaA

r`rh;d ;k rhljs Js.kh osQ miHkksDrk% ;s oks ekalkgkjh tho gSa ftudk Hkkstu f}rh;d miHkksDrk gSaA cM+h 
eNyh] ikuh osQ i{kh tyh; ikfjfL‍Fkfrdh ra=k osQ vkSj HksfM+;s] lkai vkfn L‍Fkyh; ikfjfL‍Fkfrdh; ra=k osQ eq[; 
mnkgj.k gSaA

prqFkZ miHkksDrk ;k pkSFkh Js.kh miHkksDrk ;k loZHk{kh% ;s oks cM+s ekalkgkjh tho gSa ftudk Hkkstu r`rh;d 
miHkksDrk gSA budks fdlh vU; tho }kjk Hk{k.k ugha fd;k tkrk gSA flag] ck?k] bZxy vkfn L‍Fkyh; ikfjfL‍Fkfrdh 
ra=k vkSj 'kkoZQ] exjeP‍N vkfn tyh; ikfjfL‍Fkfrdh; ra=k osQ eq[; mnkgj.k gSaA
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Bacteria

BEE

Tree

fp=k 1-6% tSfod ?kVd

1.3.1.3 fo?kVd ;k lSçksVªksÝl

cSDVhfj;k vkSj dod (fungi) bl Js.kh esa oxhZÑr fd, tkrs gSaA e`r dkcZfud lkexzh tSls e`r mRikndksa (ikSèkksa) 
vkSj e`r miHkksDrkvksa (tkuojksa) dks fo?kfVr dj i;kZoj.k esa ljy dkcZfud vkSj vdkcZfud inkFkZ osQ :i esa 
ifjofrZr dj nsrs gSaA bu ljy inkFkks± dks mRikndksa }kjk iqu% mi;ksx fd;k tkrk gS ftlosQ ifj.kkeL‍o:i tSfod o 
vtSfod inkFkks± osQ chp çkÑfrd iks"kd rRoksa dh ,d pØh; çfØ;k curh gSA fo?kVdksa dks lSçksVªksÝl (vFkkZr] 
lçksl ¾ lM+k gqvk] VªksiQkWl ¾ HkksT‍; inkFkZ) osQ :i esa tkuk tkrk gSA

1.3.2 vtSfod (vthfor) ?kVd

ikfjfL‍Fkfrdh ra=k esa mifL‍Fkr vthfor (non-living) dkjd ;k HkkSfrd i;kZoj.k vtSfod ?kVd cukrs gSaA vtSfod 
?kVd dk tSfod ?kVd dh lajpuk] forj.k] O;ogkj ijL‍ij varj&laca/ ij xgu çHkko gksrk gSA vtSfod ?kVdksa 
esa 'kkfey gSa%

• vdkcZfud inkFkZ
• dkcZfud ;kSfxd
• tyok;q laca/h dkjd

Animals Protists

ArcheaPlants

FungiBacteria Air Salinity Soil

WaterLightTemperature

Minerals pH Humidity

fp=k 1-7% tSfod ,oa vtSfod ?kVd
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1.3.2.1 vdkcZfud inkFkZ

dkcZu] ukbVªkstu] vkWDlhtu] oSQfY‍'k;e] iQkL‍iQksjl vkSj muosQ ;kSfxd (ikuh] dkcZu MkbvkWDlkbM vkfn) eq[; 
vtSfod ?kVd gSaA ;s vius ;kSfxd :i esa ikuh] feêðh ;k gok esa ik, tkrs gSaA

1.3.2.2 dkcZfud inkFkZ

dkckZsgkbMªsV] çksVhu] fyfiM vkfn dkcZfud inkFkks± esa 'kkfey gSaA ;s thfor tho vkSj e`r tSfod lkexzh esa ik, tkrs 
gSaA e`r dkcZfud inkFkZ fo?kVd (tSls cSDVhfj;k] dod) }kjk fo?kfVr gksus osQ ckn vdkcZfud inkFkZ esa ifjofrZr 
gks tkrs gSa rFkk pØhdj.k osQ fy, miyC/ gksrs gSaA

1.3.2.3 tyok;q laca/h dkjd

çdk'k] rkieku] vkæZrk] gok] o"kkZ tyok;q dkjd gksrs gSa vkSj MsfiQd dkjd tSls feêðh] lClVªsV] L‍FkykÑfr 
(topography)] •fut vkfn Hkh tyok;q dkjd gSaA

1.4 •k| J`a•yk vkSj •k| tky

ikfjfL‍Fkfrdh ra=k esa thfor jgus vkSj ÅtkZ çkIr djus osQ fy, Hkkstu vko';d gSA •k| J`a•yk vkSj •k| tky 
n'kkZrk gS fd] dkSu fdldk vkgkj gS vkSj ikfjfL‍Fkfrdh ra=k osQ Hkhrj ,d tho ls nwljs tho esa ÅtkZ gL‍rkarj.k 
(transfer) dk o.kZu djrk gSA •k| J`a•yk vkSj •k| tky okL‍ro esa] fofHkUu thoksa osQ chp vkgkj laca/ dk 
;kstukc¼ fu:i.k gSaA

1.4.1 •k| J`a•yk

ge tks Hkkstu xzg.k djrs gSa] mlls nSfud xfrfof/ dks iwjk djus osQ fy, ÅtkZ çkIr gksrh gSA ;g lHkh tho txr 
osQ fy, ykxw gSA ikfjfL‍Fkfrdh ra=k esa] lHkh tho&tUrq ,d nwljs osQ lkFk Hkkstu fuekZ.k o xzg.k djus dh n`f"V ls 
ijL‍ij ,d O;ofL‍Fkr Øe ls tqM+s gq, gksrs gSaA ikfjfL‍Fkfrdh ra=k osQ fofHkUu ?kVdksa esa ,d ?kVd ls nwljs ?kVd dks 
ÅtkZ dk ijL‍ij çokg 'kkfey gSA çÑfr esa •k| J`a•yk fofHkUu çtkfr;ksa osQ tho&tUrqvksa dh la[;k o vkdkj 
dks fu;af=kr vkSj çkÑfrd larqyu dks cuk, j•rh gSA bldksa pjkxkg ikfjfL‍Fkfrdh ra=k osQ mnkgj.k ls le>us dk 
ç;kl djrs gSaA pjkxkg ikfjfL‍Fkfrdh ra=k esa gjs ikS/s (tSls tM+h cwVh] >kfM+;ka] isM+ vkfn) çkFkfed mRiknd ;k 
vkWVksVªksiQ gksrs gSa vkSj mUgsa çkFkfed miHkksDrk ;kuh 'kkdkgkjh (tSls eos'kh] fgj.k] cdjh] •jxks'k] pwgs] fVîóh vkfn) 
}kjk xzg.k fd;k tkrk gSA 'kkdkgkjh tho&tUrqvksa dks ckn esa f}rh;d miHkksDrkvksa ;kuh çkFkfed ekalkgkjh (tSls 
fcfY‍y;ksa] yksefM+;ksa] lkai vkfn) }kjk Hk{k.k dj fy;k tkrk gSA çkFkfed ekalkgkjh dks r`rh;d miHkksDrkvksa ;kuh 
cM+s ekalkgkjh (tSls HksfM+;s] cM+h eNyh vkfn) }kjk xzg.k dj fy;k tkrk gS vkSj varr% r`rh;d miHkksDrkvksa dks 
prqFkZd miHkksDrk vFkkZr loZHk{kh }kjk Hk{k.k dj fy;k tkrk gSA 

bl mnkgj.k ls Kkr gksrk gS fd çkFkfed mRikndksa] 'kkdkgkjh] ekalkgkjh vkSj vxys L‍rj osQ ekalkgkjh lHkh tho 
,d fuf'pr vuqØfed J`a•yk esa vkil esa tqM+s gq, gSa vkSj ÅtkZ osQ gL‍rkarj.k dh çfØ;k esa lcdh Hkwfedk gSA 

blfy,] •k| J`a•yk dks thoksa osQ vuqØfed varjlaca/ osQ :i esa ifjHkkf"kr fd;k tk ldrk gSA bl •k| 
J`a•yk dk eq[; fufgrkFkZ •k| ÅtkZ dk çokg gSA
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1.4.1.1 •k| J`a•yk osQ pj.k

•k| J`a•yk esa fof'k"V vuqØfed pj.k esa tgk¡ ÅtkZ dk varj.k gksrk gS] mls fofHkUu VªkWfiQd L‍rj osQ :i esa 
tkuk tkrk gSA mnkgj.k osQ fy,] gjs ikS/s (mRiknd)] çFke VªkWfiQd mRiknd L‍rj cukrs gSaA ouL‍ifr •kus okyksa 
('kkdkgkjh)] çkFkfed miHkksDrkvksa dks f}rh; VªkWfiQd L‍rj L‍rj dgk tkrk gSA nsg •kus okys (ekalkgkjh) ftUgsa 
f}rh;d miHkksDrk Hkh dgk tkrk gS r`rh;d VªkWfiQd L‍rj dk çfrfuf/Ro djrs gSaA blfy, ikfjfL‍Fkfrdh ra=k fofHkUu 
•k| J`a•ykvksa esa nks] rhu ;k pkj ;k vf/dre ikap VªkWfiQd L‍rj gks ldrs gSaA ,d •k| J`a•yk (i) 'kkdkgkjh 
(çkFkfed miHkksDrk) L‍rj] (ii) çkFkfed ekalkgkjh (f}rh;d miHkksDrk) L‍rj] (iii) ekè;fed ekalkgkjh (r`rh;d 
miHkksDrk) L‍rj ;k (iv) r`rh;d ekalkgkjh loZHk{kh (prqFkZ) L‍rj ij lekIr gks ldrh gSA

1.4.1.2 •k| J`a•yk dh fo'ks"krk,¡

1- ikfjfL‍Fkfrdh ra=k dh •k| J`a•yk esa thfor thoksa (ck;ksfVd ?kVd) osQ chp •k| ÅtkZ dk gL‍rkarj.k 'kkfey 
gSA •k| J`a•yk esa Hk{k.k fd;s tkus okys Hkkstu dh iqujko`fÙk gksrh gS vFkkZr ,d lewg vU; lewg dks vkSj 
ckn esa tho osQ fdlh vU; lewg }kjk Hk{k.k fd;k tkrk gSA

2- ,d •k| J`a•yk esa] lw;Z osQ çdk'k ls ysdj çkFkfed mRiknd vkSj vU; miHkksDrkvksa rd ÅtkZ dk çokg 
,d fn'kkRed gSA

fp=k 1-8% •k| J`a•yk

3- vkerkSj ij ,d •k| J`a•yk esa 3 ls 4 VªkWfiQd L‍rj gksrs gSaA oqQN ifjfL‍Fkfr;ksa esa VªkWfiQd L‍rj vf/dre 05  
gks ldrs gSaA 

4- loZ&Hk{kh tho fofHkUu •k| J`a•yk esa fofHkUu VªkWfiQd L‍rjksa ij gks ldrs gSaA
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1.4.2 •k| tky
•k| tky] •k| J`a•ykvksa dk ,d usVooZQ gS tks fofHkUu VªkWfiQd L‍rjksa ij ,d nwljs ls tqM+s gq, gS vkSj tho 
txr dh dbZ HkksT‍; Ja•ykvksa dk laxe fcUnq gSA çÑfr esa] vkgkj Ja•yk i`Fkd :i ls dk;Z ugha djrh gS D;ksafd 
çkÑfrd okrkoj.k esa vke rkSj ij çR;sd tho dk nks ;k nks ls vf/d çdkj osQ thoksa }kjk Hk{k.k fd;k tkrk gSA 
tks varr% vU; tho }kjk Hkkstu osQ :i esa xzg.k fd;s tkrs gSaA

vr% ,d lh/h HkksT‍; Ja•yk osQ ctk, tho tUrq ,d ijL‍ij Hkkstu dk tky ljh•k cqurs gSaA mnkgj.k osQ 
fy, ikS/ksa dks oSQVjfiyj] ;k pwgs ;k cdjh •k ldrh gSA ?kkl dh fVîóh dks esa<+d •k ldrk gS] pwgs dks fcY‍yh 
vkSj fgj.k dks ck?k }kjk •k;k tk ldrk gSA Hkkstu dk tky] Hkkstu dh miyC/rk osQ oSdfY‍id ekxZ crkrk gSA 
fdlh chekjh ;k egkekjh osQ dkj.k dksbZ çtkfr fo'ks"k lekIr gks tk, rks ml ij fuHkZj jgus okys 'kkdkgkjh tho 
vU; çtkfr osQ mRiknd dks xzg.k dj viuk thou ;kiu dj ldrs gSaA blh rjg ;fn dksbZ 'kkdkgkjh çtkfr 
ikfjfL‍Fkfrdh; ra=k ls yqIr gks tkrh gS rks f}rh;d miHkksDrk fdlh vU; 'kkdkgkjh çtkfr dk Hk{k.k dj viuk 
vfL‍rRo cuk, j• ldrs gSaA fdlh ikfjfL‍Fkfrdh; ra=k esa oSdfY‍id çtkfr;ksa dh miyC/rk ml •k| tky dks 
fL‍Fkjrk vkSj n`<+rk çnku djrh gSA

mijksDr ls ;g fu"d"kZ fudkyk tk ldrk gS fd çFke miyC/ oSdfY‍id HkksT‍; ÅtkZ ,d çdkj dk rkuk&ckuk 
cukrs gSa ftls •k| tky dgk tkrk gSA HkksT‍; Ja•yk osQ bl rkus ckus esa dksbZ çtkfr lekukUrj :i ls dbZ L‍rjksa 
ij lfØ; ,oa mi;ksxh gks ldrh gSA

1.4.2.1 •k| tky dh fo'ks"krk,¡

1- çR;sd HkksT‍; rkuk ckuk dbZ •k| Ja•yk osQ ijL‍ij laca/ ls curk gS rFkk •k| Ja•yk osQ leku lh/k ugha 
gksrkA 

2- •k| Ja•yk dk rkuk ckuk Hkkstu dh oSdfY‍id çtkfr miyC/ djkrk gSA

3- oSdfY‍id çtkfr;ksa dh mifL‍Fkfr ,oa miyC/rk ls •k| tky dks L‍Fkkf;Ro feyrk gSA

4- •k| tky ikfjfL‍Fkfrdh; ra=k osQ fodkl esa lgk;rk djrs gSaA

fp=k 1-9% •k| tky
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1.5 dkcZu] ukbVªkstu] lY‍iQj] iQkLiQksjl pØ

lw;Z osQ çdk'k osQ :i esa ÅtkZ gekjs ikfjfL‍Fkfrdh ra=k esa ços'k djrh gS] mlesa ls çokfgr gksrh gS vkSj ok;qeaMy esa 
Å"ek osQ :i esa fudy tkrh gSA gkyk¡fd] N% lcls vke rRo_ dkcZu] ukbVªkstu] lY‍iQj] iQkWL‍iQksjl] gkbMªkstu vkSj 
vkWDlhtu] fofHkUu çdkj osQ jklk;fud :iksa esa ifjofrZr gks dj iqu%pfØr gks tkrs gSaA ;s lHkh rRo ikfjfL‍Fkfrd 
ra=k esa thfor thoksa osQ vfL‍rRo osQ fy, vR;ar egRoiw.kZ gSaA iqupZØ.k çfØ;kvksa }kjk] os ok;qeaMy esa] Hkwfe ij] 
ty esa ;k i`Foh dh lrg osQ uhps rFkk thfor thoksa osQ 'kjhj esa yach ;k NksVh vof/ osQ fy, laxzghr jgrs gSaA

1.5.1 dkcZu pØ

i`Foh esa ekStwn laiw.kZ tho&txr osQ fy, dkcZu ,d vko';d rRo gSA tho txr dkcZu dh lgk;rk ls ;k rks 
Hkkstu dk fuekZ.k djrs gSa vFkok 'olu osQ nkSjku dkcZu dk mRltZu gksrk gSA dkcZu dk ysuk ,oa NksM+uk lHkh ikni 
txr ,oa tho&tUrqvksa osQ thfor gksus dk y{k.k gSA vk/qfud le; esa thok'e b±/u osQ :i esa dkcZu vkfFkZd 
n`f"V ls Hkh egRoiw.kZ gSA

dkcZu ,d L‍Fkku ls nwljs L‍Fkku ;k ,d :i ls nwljs :i esa fofHkUu çfØ;kvksa osQ ekè;e ls ifjofrZr gksrk 
jgrk gSA pkgs oufL‍ifr;ksa }kjk çdk'k la'ys"k.k gks ;k thok'e b±/u dk ngu gks ;k lkekU; 'olu çfØ;kA dkcZu 
dk ;g ifjorZu gh dkcZu pØ dgykrk gSA

fp=k 1-10% dkcZu pØ

dkcZu pØ çfØ;k esa 'kkfey çeq• pj.k fuEufyf•r gSa%
• okrkoj.k esa ekStwn dkcZu dk ikS/ksa }kjk ifÙk;ksa vkSj rus osQ fuekZ.k osQ fy, mi;ksx fd;k tkrk gSA
• ikS/s tkuojksa }kjk Hkkstu osQ :i esa xzg.k fd, tkrs gSa rFkk ikpu fØ;k osQ i'pkr dkcZu muosQ 'kjhj 

esa tek gks tkrk gSA
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• ;s tho vkSj ikS/s varr% ej tkrs gSa] vkSj fo?kfVr gksus ij] dkcZu iqu% ok;qeaMy esa dkcZu MkbvkWDlkbM 
tSls xSlksa osQ :i esa laxzfgr gksrk gSA 

• oqQN dkcZu tks varr% okil okrkoj.k esa mRlftZr ugha gksrk gS oks Hkwfe esa thok'e b±/u osQ :i esa 
ifjofrZr gks tkrs gSaA

• ;s thok'e b±/u varr% ekuoh; xfrfof/;ksa osQ fy, mi;ksx fd;k tkrk gS] rFkk bl dkj.k vf/d vkSj 
dkcZu MkbvkWDlkbM osQ :i esa okrkoj.k esa dkcZu mRlftZr gks tkrk gSA

i`Foh ij thou osQ fy, dkcZu egRoiw.kZ gSA çÑfr dkcZu osQ L‍rj dks larqfyr j•rh gS] ftldk vFkZ gS ftruh 
dkcZu dh ek=kk mRlftZr gksrh gS L‍okHkkfod :i ls mlosQ cjkcj ek=kk vo'kksf"kr gksrh gSA dkcZu larqyu dks cuk, 
j•us dk mís'; i`Foh dks thou osQ fy, jgus yk;d cukuk gSA oSKkfudksa dk ekuuk gS fd euq"; us thok'e b±/u 
osQ ngu ls okrkokj.k esa xzhugkml xSl] dkcZu MkbvkWDlkbM dk mRltZu c<+ x;k gS ftlosQ dkj.k Xykscy okfe±x 
vkSj tyok;q ifjorZu tSlh leL‍;k,¡ gekjs lkeus ifjyf{kr gks jgh gSaA

1.5.2 ukbVªkstu pØ

ukbVªkstu dk oSKkfud o laf{kIr uke N gSaA ;g ,d jaxghu] xa/ghu rRo gSA ukbVªkstu gekjs pkjksa vksj mifL‍Fkr gSA 
;s feêðh esa gS] is;ty esa vkSj gok ftlesa ge lkal ysrs gSa mlesa ekStwn gSA ukbVªkstu xSl euq"; lfgr lHkh thoksa 
osQ fy, egRoiw.kZ gSA ukbVªkstu xSl ikS/ksa osQ fodkl esa egRoiw.kZ Hkwfedk fuHkkrh gSA thou osQ fuekZ.k vo;oksa 
DNA, RNA vkSj çksVhu dk] ukbVªkstu ,d egRoiw.kZ ?kVd gSA lHkh thoksa osQ vfL‍rRo vkSj o`f¼ osQ fy, ukbVªkstu 
dh vko';drk gksrh gSA

ukbVªkstu osQ :i%

(a) tSfod:i% veksfu;e (NH4)] ukbVªkbV (NO2)] ukbVªsV (NO3)] ukbVªl vkWDlkbM (N2O) vkSj ukbfVªd 
vkWDlkbM (NO)

(b) vdkcZfud :i% ukbVªkstu xSl (N2)
ukbVªkstu pØ esa thfor vkSj vthfor nksuksa esa ukbVªkstu dk lapyu gSA ukbVªkstu pØ ok;qeaMy] feêðh] ikuh] 

ikS/ksa] tkuojksa vkSj cSDVhfj;k osQ ekè;e ls ifjpkfyr gksrk gSA ,d :i ls nwljs :i esa ifjorZu ukbVªkstu osQ 
ifjpkyu gsrq vko';d gSA okrkoj.k esa] ukbVªkstu xSl N2 osQ :i esa ekStwn gS] ysfdu feêðh esa ukbVªkstu vkWDlkbM 
(NO) vkSj ukbVªkstu MkbvkWDlkbM (NO2) osQ :i esa ekStwn gSA moZjd esa ukbVªkstu veksfu;k (NH3) vkSj veksfu;e 
ukbVªsV (NH4NO3) osQ :i esa mi;ksx dh tkrh gSA

ukbVªkstu pØ esa ikap L‍Vst (pj.k) 'kkfey gSa%
• ukbVªkstu fL‍Fkjhdj.k
• ukbVªkstu ?kqyuk 
• veksfu;kdj.k 
• ukbVªhdj.k

• foukbVªhdj.k

LVst 1% ukbVªkstu fLFkjhdj.k 

ukbVªkstu i`Foh osQ ok;qeaMy esa lcls çpqj ek=kk esa ik;k tkus okyk rRo gS vkSj ok;qeaMy esa ukbVªkstu yxHkx 78% 
gSA ikS/s vkSj vU; tho xSlh; :i esa ukbVªkstu dk mi;ksx djus esa l{ke ugha gSaA tho&tUrqvksa osQ fy, ukbVªkstu 
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xSl dk mi;ksx djus osQ fy, ;g t:jh gS fd ;g vyx&vyx :i esa miyC/ gksuh pkfg,A jklk;fud ukbVªkstu 
dk tSfod :i ls miyC/ gksus dh çfØ;k dks ukbVªkstu fL‍Fkjhdj.k (fixation) dgk tkrk gSA

vkdk'kh; fctyh ls çkIr ÅtkZ osQ ekè;e ls ukbVªkstu xSl (N2) ,d NksVh lh ek=kk dks ukbVªkstu vkWDlkbM 
rFkk ukbVªkstu Mkb vkWDlkbM esa fL‍Fkj fd;k tk ldrk gSA bl çdkj ls çkIr ukbVªkstu ckfj'k] osQ ekè;e ls ciQZ] 
ikuh vkSj feêðh esa ?kqy tkrh gSA

ukbVªkstu dks moZjd cukus okyh vkS|ksfxd çfØ;k osQ ekè;e ls Hkh fL‍Fkj fd;k tk ldrk gSA vkS|ksfxd :i 
ls ukbVªkstu dk fL‍Fkjhdj.k dk ;g :i mP‍p xehZ vkSj ncko osQ rgr gksrk gS] ftlosQ nkSjku ok;qeaMyh; ukbVªkstu 
vkSj gkbMªkstu] veksfu;k (NH3) cukus osQ fy, ijL‍ij çfrfØ;k djrs gSa] blls veksfu;e ukbVªsV (NH4NO3) tks 
ukbVªkstu dk ,d :i gS çkIr gksrk gS ftls feêðh esa feykdj ikS/ksa }kjk bL‍rseky fd;k tk ldrk gSA vf/dka'k 
ukbVªkstu fL‍Fkjhdj.k çkÑfrd :i ls feêðh esa cSDVhfj;k }kjk gksrk gSA

LVst 2% veksfu;kdj.k

ikS/s] e`r&tho vkSj muosQ ey&ew=k osQ fo?kVu dh çfØ;k ls veksfu;k mRlftZr gksrk gSA veksfu;kdj.k dh çfØ;k 
esa lw{etho ,fDVuksek;lhfVt vkSj cSflyh 'kkfey gksrs gSA

fp=k 1-11% ukbVªkstu pØ
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LVst 3% ukbVªhdj.k

ukbVªhdj.k çfØ;k esa veksfu;k] ukbVªkbV~l (NO2−) vkSj ukbVªsV~l (NO3−) uked ;kSfxdksa esa ifjofrZr gksrh gSA bu 
ukbVªsVl dk mi;ksx ikS/ksa }kjk fd;k tkrk gS ,oa çkf.k;ksa }kjk tks ikS/ksa dk miHkksx djrs gSaA ;|fi ukbVªkbV dk 
ikS/ksa vkSj thoksa }kjk lh/s :i esa mi;ksx ugha fd;k tkrk vfirq cSDVhfj;k dh oqQN çtkfr;ka ukbVªkbV~l dks ukbVªsV 
esa ifjofrZr djosQ ikS/ksa vkSj thoksa osQ mi;ksx ;ksX; cukrs gSaA

ukbVªhdj.k çfØ;k osQ fy, vkWDlhtu vko';d gksrh gSA tgk¡ ij vkWDlhtu dh çpqjrk gksrh gS tSls cgrk 
gqvk ikuh] feêðh dh Åijh lrg ,oa ryNVh txgksa esa ;g çfØ;k iw.kZ gksrh gSA ukbVªhdj.k ikS/ksa osQ iks"k.k gsrq 
,d egRoiw.kZ çfØ;k gS ftldh lgk;rk ls ukbVªkstu dh vuqiyC/ ek=kk miyC/ gksdj ikS/ksa dh o`f¼ ,oa iks"k.k 
esa lgk;d gksrh gSA

LVst 4% ukbVªkstu dk ?kqyuk

ukbVªkstu fL‍Fkjhdj.k osQ varxZr ,d fuf'pr çdkj osQ thok.kq dh çtkfr;ka tks ikS/ksa dh tM+ksa esa ikbZ tkrh gS }kjk 
ok;qeaMyh; vtSfod ukbVªkstu dks ukbVªsV] ukbVªkbV~l ,oa veksfu;k osQ :i esa fL‍Fkj dj ikS/ksa dks çnk; dh tkrh 
gSA ukbVªsV~l] veksfu;k esa ifjofrZr gksrh gS tks tSfod vEyksa osQ lkFk vehuks ,flM cukrh gSA ;gh vehuks ,flM 
ikS/ksa esa la'ysf"kr gksdj ,Utkbe] DyksjksfiQy ,oa çksVhu fuekZ.k esa lgk;d gksrk gSA

LVst 5% foukbVªhdj.k

ukbVªkstu pØ dh ikapoh voL‍Fkk foukbVªhdj.k gS ftlesa thok.kq }kjk ukbVªsV ifjofrZr gksdj ok;qeaMyh; ukbVªkstu 
(N2) esa foeqDr gks tkrh gSA bl çfØ;k }kjk feêðh ls ukbVªkstu dk uqdlku gksrk gS] D;ksafd ukbVªkstu dk xSlh; 
:i ok;qeaMy esa pyk tkrk gS] tgk¡ ls geus viuh dgkuh 'kq: dh FkhA

1.5.3 lY‍iQj pØ

lY‍iQj Ms;jh mRiknksa] vaMs] eNyh] ekal tSls mP‍p le`¼ çksVhu okys •k| inkFkks± osQ fuekZ.k esa lgk;d gksrk gSA 
lY‍iQj ckyksa] uk•wuksa vkSj Ropk esa ikbZ tkus okyh dksf'kdkvksa dks etcwr djus esa lgk;rk djrk gSA ikS/ksa esa ,UtkbZe 
vkSj çksVhu fuekZ.k gsrq lY‍iQj dh egRoiw.kZ Hkwfedk gSA ikS/ksa osQ fy, lY‍iQj osQ çkFkfed lzksr] moZjd] ihM+duk'kh 
(Pesticides) vkSj •kn gSaA lY‍iQj pØ leqæ] Hkwfe ,oa gok esa mifL‍Fkr lY‍iQj osQ :ikarj.k ,oa fuekZ.k dks crkrk 
gSA lY‍iQj pØ dk o.kZu fuEukuqlkj fcUnqvksa esa gS%

• ok;qeaMy esa lY‍iQj MkbvkWDlkbM (SO2) osQ :i esa lY‍iQj ik;k tkrk gS tks rhu rjg ls ifjofrZr gksrk 
gSµ (1) tSfod v.kqvksa dk fo?kVu (2) T‍okykeq•h ,oa Hkw&rkih; (Geo-thermal) fudkfl;ksa (3) ekuo 
}kjk thok'e b±/u osQ ngu lsA

• Hkwfe ij lY‍iQj dk teko eq[;r% o"kkZ] ok;qeaMy ls lh/s Hkwfe ij fxjuk] pêðkuksa osQ vi{k; vkSj 
Hkw&rkih; fudkfl;ksa ls gksrk gSA 

• leqæ esa lY‍iQj dk ços'k Hkw&ty osQ cgko }kjk ,oa Hkw&rkih; fudkfl;ksa osQ nkSjku o"kkZ ty }kjk gksrk gSA
• ok;qeaMy esa lY‍iQj ok;q osQ laioZQ esa vkus ls lY‍iQsV~l esa ifjofrZr gks tkrk gS ;s lY‍iQsV~l ikS/ksa vkSj 

lw{e thoksa osQ }kjk tSfod :i esa mi;ksx fd;k tkrk gSA 
• ikS/ksa vkSj i'kqvksa osQ }kjk mi;ksx dj lY‍iQj •k| Ja•yk esa ços'k djrk gSA 
• tc i'kq dh e`R;q gksrh gS mlosQ i'pkr lw{e thoksa }kjk e`r 'kjhj osQ vi?kVu ls oqQN lY‍iQj ok;qeaMy esa 

foeqDr gksrh gS] 'ks"k lY‍iQj lw{e thoksa (microbes) osQ Årdksa (tissues) esa ços'k djrk gSA
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fp=k 1-12% lY‍iQj pØ

1.5.4 iQkLiQksjl pØ

iQkL‍iQksjl leL‍r ikS/ksa vkSj thoksa osQ fy, vko';d iks"kd rRo gSA ;g dksf'kdkvksa osQ fodkl esa egRoiw.kZ Hkwfedk 
fuHkkrk gS ,oa v.kqvksa dk ,d çeq• ?kVd gS tks ÅtkZ dk laxzg.k djrk gS] tSls ATP, DNA vkSj fyfiM (olk 
vkSj rsy)A feêðh esa iQkL‍iQksjl osQ de L‍rj ,oa miyC/rk ls iQly dk mRiknu de gksrk gSA

iQkL‍iQksjl ,oa blosQ ;kSfxd Hkwfe ,oa ok;qeaMy esa ik, tkrs gSa tks vçR;{k :i ls fofHkUu fØ;kvksa esa viuh 
Hkwfedk fuHkkrs gSaA iQkL‍iQksjl pØ ,d vR;ar /heh çfØ;k gS ftlosQ fuEufyf•r rhu eq[; pj.k gksrs gSa%

• vi{k;u 
• ikS/ksa vkSj thoksa }kjk vo'kks"k.k 
• vi?kVu osQ }kjk iqu% okrkoj.k esa fey tkuk

vi{k;u

iQkL‍iQksjl dk eq[; lzksr pêðku gSa] iQkL‍iQksjl pØ osQ igys pj.k esa vi{k;u (weathering) }kjk pêðkuksa ls iQkWL‍iQsV 
yo.k osQ :i esa iQkWL‍iQksjl dk fu"d"kZ.k gksrk gSA ;g yo.k ikuh osQ lkFk cgdj fofHkUu jklk;fud fØ;kvksa }kjk 
Hkwfe dh Åijh lrg ij vkdj feêðh esa fey tkrk gSA

ikS/ksa vkSj thoksa }kjk vo'kks"k.k

ikS/s] dod ,oa fofHkUu çdkj osQ lw{e tho ty esa ?kqys iQkL‍iQksjl yo.k dks vo'kksf"kr (absorb) dj iks"k.k çkIr 
djrs gSa ,oa viuh o`f¼ djrs gSaA iQkL‍iQksjl tyh; lzksrksa tSls unh ,oa rkykcksa esa ?kqydj nwljs ?kqyu'khy miyC/ 
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:i esa ifjofrZr gksrk gS ftls ikS/s xzg.k dj ysrs gSaA blosQ vfrfjDr ikS/s vkSj i'kq Hkh is;ty osQ }kjk ?kqyu'khy 
iQkL‍iQksjl dks xzg.k djrs gSaA feêðh esa iQkL‍iQksjl dk L‍rj cgqr de gSA blosQ fy, fdlku iQkL‍iQksjl moZjdksa dks 
iQlyksa esa Mkydj iQly mRiknu c<+krs gSaA

vi?kVu osQ }kjk iqu% okrkoj.k esa fey tkuk

tc ikS/s ,oa tho dh e`R;q gksrh gS rc mudk e`r 'kjhj lw{e thoksa }kjk vi?kfVr (decomposed) gks tkrk gS 
bl çfØ;k esa iQkL‍iQksjl vtSfod :i esa ifjofrZr gksrk gS vkSj ikuh ,oa feêðh }kjk iqu% ok;qeaMy esa foeqDr gks 
tkrk gSA ikS/s vkSj tho iQkL‍iQksjl dks xzg.k dj ldrs gSa ,oa mijksDr vo'kks"k.k çfØ;k dh iqujko`fÙk Hkh gks tkrh 
gSA feêðh vkSj ikuh Hkh ryNVh] volkn ,oa pêðkuksa osQ fuekZ.k esa lgk;d gS bu pêðkuksa osQ vi{k;u osQ i'pkr 
iQkL‍iQksjl foeqDr gksrk gSA ;g çfØ;k fujarj pyrs jgrh gSA

fp=k 1-13% iQkL‍iQksjl pØ

1.6 X‍ykscy okWfe±x

gekjh i`Foh osQ pkjksa vksj ok;qeaMy gSA ok;qeaMy cknyksa] /wyd.k] xSlksa (dkcZu MkbvkWDlkbM] ehFksu] ukbVªl 
vkWDlkbM] bR;kfn) ,oa ikuh osQ ok"i d.k ls feydj cuk gSA ;s rRo ok;qeaMy esa mifL‍Fkr gS tks lw;Z ls i`Foh ij 
vkus okyh fofdj.kksa (radiations) dks jksdus dk dk;Z djrs gSaA yxHkx 48% lw;Z fofdj.k gh i`Foh rd igqaprh 
gS vkSj bldk 1% Hkkx gh ikS/s vo'kksf"kr djrs gSaA 'ks"k lkSj fofdj.k ok;qeaMy esa vojDr (infrared) fofdj.kksa 
osQ :i esa ijkofrZr gks tkrh gSA ijkofrZr vojDr fofdj.k dk oqQN Hkkx ok;qeaMy ls xqtj tkrk gS oqQN Hkkx 
ok;qeaMy dh xSlksa }kjk jksddj vo'kksf"kr dj fy;k tkrk gSA vo'kks"k.k çfd;k osQ ckn xSlksa dh Å"eh; ÅtkZ esa 
çlkj gksus ls ok;qeaMy esa xehZ c<+us dh çfozQ;k pyus yxrh gSA ;g xzhugkml çHkko osQ :i esa tkuh tkrh gSA 
;s vojDr fofdj.k vkSj xzhugkml xSl i`Foh osQ pkjksa vksj osQ ok;qeaMy dks xeZ rFkk i`Foh dh lrg dk vkSlr 
okf"kZd rkieku 15ºC j•rs gSA ,slk ekuk tkrk gS fd ok;qeaMy esa ;fn ;s xSlsa u gksa rks i`Foh ij vkSlr rkieku 
–20ºC gksrk] yxHkx pUæek dh lrg osQ cjkcjA
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ok;qeaMy esa mifL‍Fkr ty ok"i] dkcZu MkbvkWDlkbM (CO2)] ehFksu (CH4)] DyksjksaÝyksjks dkcZu (CFCs) ,oa 
ukbVªl vkWDlkbM xSlsa (N2O) ok;qeaMy dks xeZ djrh gSA bu xSlksa dks xzhugkml xSlsa dgrs gSa rFkk ok;qeaMy osQ 
xeZ gksus dh ;g çfØ;k xzhugkml çHkko dgykrh gSA

Xykscy okWfe±x 'kCn dk rkRi;Z i`Foh osQ vklikl ok;qeaMy osQ xeZ gksus ,oa blls i`Foh dh tyok;q çHkkfor 
gksus dh çfØ;k ls gSA ekuo }kjk fofHkUu xfrfof/;ksa ls xzhu gkml xSlksa dh lkaærk (concentration) esa o`f¼ 
gksuk Xykscy okWfe±x dk dkj.k gSA ok;qeaMy esa xzhu gkml xSlksa dh lkaærk esa o`f¼ vFkok deh lkSj fofdj.kksa osQ 
vo'kks"k.k dks çHkkfor djrh gS ftlls ok;qeaMy osQ rkieku esa o`f¼ vFkok deh ns•h tk ldrh gSA o"kZ 1880 
ls 1980 yxHkx 100 o"kks± osQ eè; oSf'od okf"kZd rkieku esa 1°C dh o`f¼ gqbZ gSA fiNys 40 o"kks± esa oSf'od 
okf"kZd rkieku çfr n'kd 0.18°C dh nj ls c<+k gqvk ns•k x;k gSA

vc tyok;q ifjorZu osQ {ks=k esa dk;Z djus okys fo'ks"kK ;g crk jgs gSa fd gesa Hkh"k.kdkjh ifj.kkeksa tSls  
lw•k] taxy dh vkx] ck<+] pØokrh rwiQku ,oa bl çdkj dh vU; cM+h çkÑfrd vkinkvksa ls cpus osQ fy, o"kZ 
2040 rd i`Foh dh lrg dk rkieku 1.5°C ls T‍;knk c<+us ugha nsuk gSA ekuo }kjk fodkl osQ fofHkUu dk;ks± 
tSls thok'e b±/u osQ ngu] dy dkj•kus] okgu ,oa Ñf"k ls tqM+s dk;ks± ls vR;f/d ek=kk esa dkcZu MkbvkWDlkbM 
dk mRltZu gks jgk gSA ehFksu dk mRltZu /ku osQ •sr ls] i'kq 'kjhj ls ,oa ck;ksxSl la;a=kksa ls gksrk gSA blh çdkj 
DyksjksÝyksjks dkcZu dk mRltZu Úht ,oa okrkuqowQyu midj.k ls gksrk gSA ukbVªl vkWDlkbM dk mRltZu tSfod ,oa 
jklk;fud moZjdksa rFkk vkS|ksfxd xfrfof/;ksa ls gksrk gSA bl çdkj ok;qeaMy esa xzhugkml xSlksa dh ek=kk esa o`f¼ 
gksus ls oSf'od rkieku esa o`f¼ gks jgh gSA

1.6.1 vkstksu {kj.k

vkstksu ,d f=kijek.kq v.kq gSa tks rhu vkWDlhtu osQ ijek.kqvksa ls feydj curk gSA ok;qeaMy dh fupyh lrg ij 
cgqr de ek=kk esa vkstksu ikbZ tkrh gSA ok;qeaMy dh Åijh ijr lerkieaMy (stratosphere) esa i;kZIr ek=kk esa 
vkstksu ikbZ tkrh gS] tks Hkweè; js•k ls 18 ls 50 fdeh Åij gSA ok;qeaMy esa vkstksu Hkweè; js•k ls 23 ls 25 
fdeh Åij lcls vf/d ek=kk esa ikbZ tkrh gSA ;g ijr vkstksu eaMy osQ uke ls Hkh tkuh tkrh gSA vkstksu eaMy 
lw;Z ls vkus okyh ijkcSaxuh (ultraviolet) fofdj.kksa dks i`Foh ij vkus ls jksdrh gS tks i`Foh osQ leL‍r tho&txr 
osQ thou vfL‍rRo osQ fy, <ky dk dk;Z Hkh djrh gSA

vkstksu ijr dk fojy gksuk vkstksu {kj.k dgykrk gSA ok;q çnw"k.k ,oa DyksjksÝyksjks dkcZu] vkstksu {kj.k dk 
eq[; dkj.k gSA blosQ vfrfjDr ehFksu ,oa ukbVªl vkWDlkbM Hkh vkstksu {kj.k osQ fy, ftEesnkj gSA DyksjksÝyksjks 
dkcZu ,d la'ysf"kr gkfudkjd jlk;u gS ftldk ç;ksx vkx cq>kus ;k vfXu'keu ;a=kksa] okrkuqowQyu midj.k ,oa 
,sjkslkWy esa fd;k tkrk gSA DyksjksÝyksjks dkcZu esa ikbZ tkus okyh Dyksjhu ijkcSaxuh fofdj.kksa osQ mifL‍Fkfr esa Dyksjhu 
Ja•yk cukdj vusd uqdlkunk;d lfØ; Dyksjhu jsfMdY‍l cukrh gS tks Hkkjh ek=kk esa vkstksu dk {kj.k djrh 
gSA bl dkj.k ls vkstksu eaMy esa vkstksu ijr {kfjr gksdj iryh gksrh tk jgh gSA ;g tkudj vk'p;Z gksxk fd 
,d lfØ; Dyksjhu] Ja•yk cukdj ,d yk• vkstksu v.kq dks vkWDlhtu esa rksM+dj u"V dj nsrh gSA ok;qeaMyh; 
vkstksu osQ ekiu osQ fy, MksClu L‍isDVªksehVj (Dobson Spectrometer) dk ç;ksx fd;k tkrk gS ,oa bls MkWClu 
;wfuV (DU) esa O;Dr fd;k tkrk gSA

1.6.1.1 vkstksu {kj.kdkjh rRo

DyksjksÝyksjks dkcZu ,oa vU; la'ysf"kr xSlksa }kjk vkstksu dk {kj.k gksrk gS ;s lHkh vkstksu {kj.kdkjh rRo (ODS) 
dgykrs gSaA eq[; vkstksu {kj.kdkjh rRo DyksjksÝyksjks dkcZu] ehFksu] VsVªkDyksjkbM] Dyksjhu ,oa ukbVªl vkWDlkbM gS 
buesa ls DyksjksÝyksjks dkcZu çeq• vkstksu {kj.k dkjh rRo gSA
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1.6.1.2 vkstksu {kj.k dk çHkko

vkstksu ijr osQ fojy gksus ls i`Foh ij ijkcSaxuh fofdj.k vkus dh laHkkouk c<+rh gS blosQ dkj.k i'kq] ikSèkksa 
,oa euq";ksa ij Ropk dk oSaQlj] vka•ksa dh n`f"Vghurk] çfrj{kk ra=k] xHkkZ'k; esa leL‍;k rFkk Xykscy okfe±x tSlh 
i;kZoj.kh; leL‍;k,¡ gksrh gSaA

;wfuV lkjka'k

1- çÑfr esa larqyu cuk, j•us osQ fy, lHkh tho dk ,d nwljs osQ lkFk vkSj vthforksa osQ lkFk ijL‍ij laca/ 
gksrk gSA ;s lHkh tho] vthfor vkSj lehiorhZ HkkSfrd ifjos'k ijL‍ij feydj ,d ikfjfL‍Fkfrdh ra=k cukrs gSaA

2- fdlh Hkh ikfjfL‍Fkfrdh ra=k dks nks eq[; çdkjksa esa ckaVk tk ldrk gS% (i) tSfod (thfor) ?kVd  
(ii) vtSfod (vthfor) ?kVd

3- tSfod ?kVd esa (i) çkFkfed mRiknd (ii) miHkksDrk vkSj (iii) fo?kVd 'kkfey gSaA vtSfod ?kVd esa  
(i) vdkcZfud inkFkZ (ii) dkcZfud ;kSfxd vkSj (iii) tyok;q dkjd 'kkfey gSaA

4- lHkh gjs ikS/s] uhys gjs 'kSoky] oqQN cSDVhfj;k vkSj iQkbVksIySadVu uked Úh&ÝyksfVax vkWVksVªksfiQd lw{; tho 
mRikndksa dh Js.kh esa vkrs gSaA miHkksDrk esa eq[; :i ls i'kq txr 'kkfey gksrs gSaA cSDVhfj;k vkSj {k; osQ 
dod fo?kVd dgykrs gSaA

5- ,d ikfjfL‍Fkfrdh ra=k esa] lHkh tho Hkkstu fuekZ.k dh çfØ;k vkSj Hkkstu djus dh vknrksa osQ rjhdksa osQ 
vkèkkj ij ,d O;ofL‍Fkr :i ls Ja•yk esa tqMs gksrs gSaA

6- •k| J`a•yk,a ges'kk ydhj dh rjg lh/h gksrh gSa vkSj lw;Z osQ çdk'k ls çkIr ÅtkZ dk çokg çkFkfed 
mRiknd ls ysdj miHkksDrk rd ,d fn'kkRed gksrk gSA

7- •k| tky] •k| J`a•ykvksa dk ,d usVooZQ gS tks fofHkUu VªkWfiQd L‍rjksa ij ijL‍ij ,d nwljs ls thoksa osQ 
chp dbZ •k| Ja•yk ls tqM+s gq, gSaA

8- i`Foh ij lHkh thou :iksa osQ fy, dkcZu ,d vko';d rRo gSA
9- fofHkUu tSfod vkSj vtSfod çfØ;k osQ ekè;e ls dkcZu ,d :i vkSj L‍Fkku ls nwljs :i vkSj L‍Fkku esa fujarj 

çfrL‍Fkkfir gksrk gSµ çdk'k la'ys"k.k] thok'e b±/u dk ngu vkSj lkal NksM+uk bu çfØ;kvksa osQ ekè;e ls 
dkcZu dk çfrL‍Fkkiu dkcZu pØ osQ :i esa tkuk tkrk gSA

10- ukbVªkstu ;k N (oSKkfud uke)] ,d jaxghu] xa/ghu rRo gSA ukbVªkstu gekjs pkjksa vksj O;kIr gSA
11- ukbVªkstu feêðh esa gS] istty esa vkSj gok ftlesa ge lkal ysrs gSa mlesa mifL‍Fkr gSA ukbVªkstu euq";ksa lfgr 

lHkh thoksa osQ fy, egRoiw.kZ gSA
12- ukbVªkstu pØ esa thfor vkSj vthfor nksuksa osQ ekè;e ls ukbVªkstu dk lapyu 'kkfey gSA
13- ukbVªkstu pØ esa fuEu fyf•r ikap pj.k gSa ukbVªkstu fL‍Fkjhdj.k] ukbVªkstu dk ?kqyuk] veksfu;kdj.k] 

ukbVªhdj.k] foukbVªhdj.kA
14- lY‍iQj] Ms;jh mRiknksa] vaMs] eNyh tSls vfr le`¼ çksVhu okys •k| inkFkks± ls] ekal vkSj leqæh Hkkstu esa 

ik;k tkrk gSA
15- lY‍iQj pØ] egklkxj] Hkwfe vkSj ok;qeaMy osQ ekè;e ls lY‍iQj lapyu dk o.kZu djrk gSA
16- iQkL‍iQksjl tkuojksa vkSj ikS/ksa tSls lHkh thoksa osQ fy, ,d vko';d iks"kd rRo gSA
17- iQkL‍iQksjl pØ ,d cgqr /heh çfØ;k gS ftlesa rhu çeq• pj.k 'kkfey gSa vi{k;u] ikS/s vkSj i'kqvksa }kjk 

vo'kks"k.k] vi?kVu osQ ekè;e ls iqu% ifjos'k esa fey tkukA
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18- ok;qeaMy esa mifL‍Fkr xSlsa tks i`Foh dh lrg dks xeZ cuk, j•rh gSa] mues çeq• gSa dkcZu MkbvkWDlkbM 
(CO2)] ehFksu (CH4)] DyksjksÝyksjksdkcZUl (CFCs) vkSj ukbVªl vkWDlkbM (N2O)A bu xSlksa dks xzhugkml 
xSl Hkh dgk tkrk gSA

19- Xykscy okfe±x 'kCn i`Foh dh lrg osQ vkSlr rkieku esa o`f¼ vkSj mlosQ çHkkoksa fy, ç;ksx fd;k tkrk gSA
20- fiNys 40 o"kks± esa] geus oSf'od okf"kZd rkieku esa 0.18°C çfr n'kd dh o`f¼ ns•h gSA
21- lerkieaMy esa vkstksu osQ le`¼ {ks=k dks vkstksu ijr ;k vkstksueaMy dgk tkrk gSA vkstksu ijr i`Foh ij 

thou osQ fy, ,d <ky osQ :i esa dk;Z djrh gSA
22- vkstksu ijr osQ fojy gksus dks vkerkSj ij vkstksu dk {kj.k dgk tkrk gSA
23- ok;q çnw"kd vkSj DyksjksÝyksjks dkcZu (CFC) lerkieaMy esa vkstksu ijr osQ fojyhdj.k osQ fy, ftEesnkj gSA
24- vkstksu ijr osQ fojy gksus ls ijkcSaxuh (UV) fofdj.k ljyrk ls i`Foh osQ ok;qeaMy esa ços'k dj tkrs gSa 

rFkk i`Foh dh lrg ls Vdjkrs gSaA UV fofdj.k osQ i`Foh dh lrg ij vkus ls euq";] thoksa vkSj ikS/ksa ij 
gkfudkjd çHkko gksrk gSA

jkspd rF;

1- m".k dfVca/h; o"kkZou Hkweè; js•k osQ ikl ik, tkrs gSa tgk¡ ekSle m".k vkSj xhyk jgrk gSA bl rjg 
dh tyok;q ifjfL‍Fkfr;ka l?ku o`{kksa vkSj ouL‍ifr;ksa osQ fy, egRoiw.kZ rRo gSaA nqfu;k osQ yxHkx vk/s ikS/s 
vkSj i'kq&i{kh m".kdfVca/h; o"kkZouksa esa jgrs gSaA ;g dbZ çdkj osQ ikS/ksa] thoksa] dod vkSj lw{e thoksa osQ 
lkFk ,d cgqr l?ku] le`¼ ikfjfL‍Fkfrdh ra=k gSA

 2- vf/dka'k jsfxLrku esa cgqr de o"kkZ gksrh gSA vf/dka'k le; Hkwfe 'kq"d 
fL‍Fkfr esa cuh jgrh gSA jsfxL‍rku esa thforksa esa ikuh •kstus ,oa laxzg.k djus 
dh jkspd <ax gSA oSQDVl çtkfr ikuh osQ laxzg.k esa cgqr vP‍Ns gSaA os 
eghuksa rd fcuk o"kkZ osQ jg ldrs gSaA usoknk jsfxL‍rku esa jgus okys oaQxk:] 
ekml 'kk;n gh dHkh ikuh ihrs gSa] os tks Hkkstu djrs gSa mlh ls ikuh dh 
iwfrZ gks tkrh gSA

3- iwjh nqfu;k esa ehBs ikuh osQ ikfjfL‍Fkfrdh ra=k gSaA tks vk'p;Z djus okys thoksa osQ vkJ; L‍Fky gSaA ;gka 
dbZ çdkj osQ esa<d] eNyh] dhM+s vkSj lw{e tho tSls vehck ik, tkrs gSaA ,f'k;k vkSj nf{k.k vesfjdk esa 
unh MkWfY‍iQu] mÙkjh vesfjdk] vkSj vkSj ;wjksi esa choj] vkSj vkWL‍Vªsfy;k esa IysfVil tSlh nqyZHk çtkfr;ka ikbZ 
tkrh gSaA

4- mÙkjh xksyk¼Z esa vkoZQfVd esa VqaMªk ik, tkrs gSaA VqaMªk ,d fo'kky vkSj o`{kghu Hkwfe gSA ;g i`Foh osQ 20» 
{ks=kiQy esa gSA ;gka dh Hkwfe ij vDlj L‍FkkbZ :i ls ciZQ teh jgrh gS blfy, ;gka isM+&ikS/s fodflr ugha 
gks ikrsA vkoZQfVd VqaMªk esa èkzqoh; Hkkyw] ykseM+h vkSj jsufM;j ik;s tkrs gSaA

5- egklkxj osQ ry ij] ikuh osQ uhps NksVs T‍okykeq•h gSa ftlesa xeZ ikuh] xSlksa] 
vkSj ehFksu vkSj veksfu;k tSls jlk;uksa dk mRltZu gks jgk gSA mUgsa gkbMªksFkeZy 
osaV~l dgk tkrk gSA thoksa osQ jgus osQ fy, ;g ,d dfBu vkJ; gS] ysfdu 
6 iQhV (1-8 ehVj) ls vf/d fo'kky VÔwc dhM+s tSls oqQN tho ;gka jgrs 
gSaA VÔwc osQ dhM+s esa muosQ vanj cSDVhfj;k gksrs gSa tks osaV~l ls ehFksu vkSj 
veksfu;k ls •kuk cukrs gSaA
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vfHkuo xfrfof/;k¡

1- laxks"Bh (lsfeukj)% ,d fo"k; dks] 8 ls 10 fo|kfFkZ;ksa osQ eè; çL‍rqfr osQ fy, mi fo"k;ksa esa foHkkftr 
fd;k tk ldrk gSA

2- ifjlaokn (flEiksft;e)% viuh ilan osQ fo"k; ij fo|kfFkZ;ksa }kjk 'kks/ i=kksa dk çL‍rqfrdj.kA

3- lewg ifjppkZ (xzqi fMLd'ku)% lewg ifjppkZ (xzqi fML‍d'ku)% ifjppkZ nl fo|kfFkZ;ksa osQ ,d lewg esa] 
ftles ls ,d lewg yhMj] ,d ekWMjsVj vkSj ,d fjdkWMZjA lewg osQ yhMj] lHkh fo|kfFkZ;ksa dh Hkkxhnkjh 
lqfuf'pr djus osQ fy, ftEesnkj gksaxs] ekWMjsVj lqfuf'pr djsaxs fd ijL‍ij ckrphr (ØkWl okrkZ) u gks vkSj 
fjdkWMZj vius L‍o;a osQ lfgr fVIif.k;ksa] ifjppkZ dks fjdkWMZ djsA

4- çkstsDV ooZQ% 3 ls 4 fo|kfFkZ;ksa osQ lewg dks mi;qDr fo"k; ij çkstsDV dk;Z lkSaik tk ldrk gSA çkstsDV 
dk;Z ç;ksxkRed ;k 'kks/ çÑfr dk gks ldrk gSA

vH;kl

(A) fo"k;fu"B ç'u

1- ikfjfL‍Fkfrd ra=k 'kCn ls ifjp; fdlus vkSj dc djk;k\

2- ikfjfL‍Fkfrdh ra=k dh lajpuk osQ ÝykspkVZ dh O;k[;k djsaA

3- mRikndksa] miHkksDrkvksa vkSj fo?kVdksa dks ifjHkkf"kr djsaA

4- (a) ikfjfL‍Fkfrdh ra=k esa mifL‍Fkr fdUgh nksa fo?kVdksa dk mnkgj.k nsaA

 (b) ikfjfL‍Fkfrdh ra=k esa fo?kVdksa dh mifL‍Fkfr oSQls egRoiw.kZ gS\

5- mnkgj.kksa osQ lkFk loZHk{kh dks ifjHkkf"kr djsaA

6- fuEufyf•r osQ fy, dkj.k crkb,%

 (a) •k| J`a•yk esa 4 ;k vf/dre 5 J`a•yk,a gksrh gSaA

 (b) lerkieaMy esa] vkstksu 'khY‍M esa vkstksu dh fL‍Fkj lkaærk gksrh gSA

7- vkstksu ijr vkSj blosQ egRo dks le>k,¡] vkSj ;g fdl rjg ls çHkkfor gks jgh gS\

8- euq"; dh xfrfof/;k¡ fdl rjg ok;qeaMy esa dkcZu MkbvkWDlkbM dh ek=kk c<+k jgh gSa\

9- dkcZu pØ vkSj blosQ egRo dks le>k,¡A

10- ukbVªkstu pØ osQ ?kVd dk o.kZu djsaA

(B) cgqfodY‍ih; iz'u

1- fuEufyf•r esa ls dkSu lk i;kZoj.k ls lacaf/r ugha gS\

 (a) gkbMªksL‍iQh;j  (b) fyFkksL‍iQh;j

 (c) ck;ksL‍iQh;j (d) lSVsykbV L‍iQh;j
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2- vEy o"kkZ (Acid Rain) osQ eq[; dkj.k dkSu ls gSa\

 (a) Xykscy okfe±x  (b) Xykscy okfe±x esa deh

 (c) lh-,iQ-lh- xSlsa (d) ekuo iquokZl (Rehabilitation)

3- •k| J`a•yk esa lfEefyr gksrs gSaA

 (a) ekalkgkjh  (b) mRiknd

 (c) 'kkdkgkjh (d) mijksDr lHkh

4- dkSu lh xSl vkstksu fojyhdj.k osQ fy, ftEesnkj gS\

 (a) dkcZu MkbvkWDlkbM  (b) vkWDlhtu

 (c) lY‍iQj (d) ukbVªkstu

5- ok;q fofHkUu xSlksa dk feJ.k gSA blesa ls ,d xSl ok;q dk 21» Hkkx gS vkSj euq"; osQ vfL‍rRo osQ fy, ;g 
vko';d gSA

 (a) ukbVªkstu  (b) vkstksu

 (c) vkWDlhtu (d) vkxZu

6- dkSulk dkjd (factor) dkcZu pØ dks ;ksxnku nsrk gS\

 (a) thok'e b±/u ngu  (b) 'olu

 (c) çdk'k la'ys"k.k (d) ukbfVªfiQosQ'ku

7- dkcZu pØ esa ikS/ksa osQ fy, dkcZu dk lzksr gS\

 (a) thok'e b±/u (b) dkckZsusV pêðkusa

 (c) ok;qeaMyh; dkcZu MkbvkWDlkbM (d) ok;qeaMyh; lY‍iQj

8- ukbfVªfiQosQ'ku fuEufyf•r pØ esa ls fdl dk ,d fgL‍lk gS\

 (a) vkWDlhtu (b) ukbVªkstu

 (c) iQkWliQksjl (d) lY‍iQj

9- vkstksu ijr osQ {kj.k dk eq[; dkj.k dkSu lk gS\

 (a) 'kgjhdj.k (b) vkS|ksxhdj.k

 (c) lh,iQlh dk vR;f/d mi;ksx  (d) Xykscy okfe±x

10- iQkL‍iQksjl pØ esa] lcls igys iQkL‍iQksjl] iQkL‍iQsV pêðkuksa osQ vi{k; ls fdldks miyC/ gksrk gS\

 (a) miHkksDrk (b) mRiknd

 (c) fo?kfVr (d) buesa ls dksbZ ugha

cgqfodY‍ih; iz'uksa osQ mRrj

1 (d) 2 (c) 3 (d) 4 (a) 5 (c) 6 (a) 7 (c) 8 (b) 9 (c) 10 (a)
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vè;;u gsrq lq>k, x, lalk/u

(A) lanHkZ iqLrosaQ%

•  Suresh K. Dhameja, Environmental Studies, S.K. Kataria & Sons, 2012.
•  Surinder Deswal, Energy, Environment Ecology and Society, Dhanpat Rai & Sons, 2014.
•  P.K. Pandey, Environment and Ecology, Sun India Publication, 2009.
•  P.S. Ramakrishnan, Energy and Sustainable Development, National Book Trust, 2014.
•  M.K. Goyal, Our Environment (Hindi text book), Agrawal Publication, Agra, 2013.
•  C.N.R. Rao, Understanding Chemistry, University press (India) Pvt. Ltd., 2011.
•  G.Chopra , Science Biology, Pradeep Publications, New Delhi – 2016

(B) vksiu lkslZ lkWÝVos;j ,oa osclkbV%

•  www.nptel.ac.in
•  https://swayam.gov.in
•  www.cpcp.gov.in
•  www. indiaenvironmentportal.org.in

iQksVksxzkiQ% lkStU; ¶fØ,fVo dkWeu¸

(C) fofM;ks lalk/u

ikfjfL‍Fkfrdh 
ra=k

   

tSo Hkw& 
jklk;fud 

pØ

  

Xykscy 
okfe±x

 



;wfuV fof'k"V

;g ;wfuV fuEufyf•r eq[; igyqvksa ls lacaf/r gS%
• çnw"k.k vkSj çnw"kd dh ifjHkk"kk] ok;q çnw"k.k osQ çkÑfrd vkSj ekuo fufeZr lzksr 
• ok;q çnw"kd% çdkj] df.kdh; çnw"kd] çHkko vkSj fu;a=k.k 
•  xSlh; çnw"k.k fu;a=k.k% vo'kks"kd] mRçsjd ifjorZd] jsfÚtjsaV] vkbZ- lh- ckW;yj osQ dkj.k ok;q çnw"k.k 

osQ çHkko
•  èofu çnw"k.k% çnw"k.k osQ lzksr] çnw"k.k osQ Lrj dh eki] èofu çnw"k.k osQ çHkko] èofu çnw"k.k (fofu;eu 

vkSj fu;a=k.k) fu;e] 2000
iqLrd esa vf/d ftKklk vkSj l`tukRedrk iSnk djus osQ fy, lHkh fo"k;ksa dks çklafxd rLohjksa osQ lkFk 

çLrqr fd;k x;k gSA vH;kl osQ fy, cgqfodYih; vkSj fo"k;fu"B ç'u fn, x, gSaA fo"k; dks vkSj vf/d le>us] 
voèkkj.kkvksa vkSj 'kadkvksa (;fn dksbZ gks) osQ Li"Vhdj.k osQ fy, lalk/u tSls lanHkZ iqLrosaQ] vksiu fjlkslZ lkWÝVos;j 
vkSj osclkbV] ohfM;ks lalk/u vkfn Hkh bdkbZ esa fn, x, gSaA #fp osQ fofHkUu fo"k;ksa ls lEcaf/r Kku osQ fy, 
D;wvkj dksM fn, x, gSa] ftUgsa vkSj vf/d tkudkjh çkIr djus gsrq LoSQu fd;k tk ldrk gSA

Hkwfedk

ok;q çnw"k.k vkSj vR;f/d 'kksj gekjs LokLF; osQ lkFk i;kZoj.k dks Hkh uqdlku igq¡pkrs gSaA ok;q çnw"k.k osQ dkj.k 
eq[; :i ls ân; vkSj 'olu laca/h chekjh gks ldrh gSa] dbZ fodflr vkSj fodkl'khy ns'kksa esa ok;q çnw"k.k 
vdky e`R;q dk çeq• i;kZoj.kh; dkj.k gSA ok;q çnw"k.k dk ikuh vkSj feêðh dh xq.koÙkk ij Hkh udkjkRed çHkko 
iM+rk gSA ;g ikfjfLFkfrd ra=k dks ;wVªksfiQosQ'ku (vfrfjDr ukbVªkstu çnw"k.k) vkSj vEyh; o"kkZ ls uqdlku igq¡pkrk 
gSA blfy,] Ñf"k] ou] Hkou vkfn Hkh ok;q çnw"k.k osQ dkj.k çHkkfor gSaA ok;q çnw"k.k osQ dbZ lzksr gSa tSls m|ksx] 
ifjogu] ÅtkZ mRiknu] Ñf"k vkfnA 'kgjh {ks=kksa esa i;kZoj.kh; 'kksj dk Lrj c<+ jgk gS] ftldk eq[; dkj.k ;krk;kr 
esa o`f¼] vkS|ksfxd vkSj euksjatd xfrfof/;ksa esa c<+ksrjh gSA buosQ dkj.k ruko dk c<+uk] vfuæk] LokLF; vkSj 
thou dh xq.koÙkk ij çfrowQy çHkko iM+ ldrk gSA oU; thoksa ij Hkh 'kksj dk çfrowQy vlj gksrk gSA

bl bdkbZ dk mís'; ok;q ,oa èofu çnw"k.k dh ewy vo/kj.kkvksa ls ifjp; osQ lkFk] LokLF; vkSj i;kZoj.k ij 
blosQ dkj.k gksus okys çHkkoksa ls voxr djkuk gSA bdkbZ esa ok;q çnw"kdksa osQ çdkj] buosQ çHkko vkSj fu;a=k.k] èofu 
çnw"k.k osQ lzksr] bldk ekiu vkSj çHkko 'kkfey gSaA buosQ vè;;u osQ ckn] fo|kfFkZ;ksa esa ok;q ,oa èofu çnw"k.k dh 
ewy vo/kj.kkvksa dh csgrj le> fodflr gksxhA fo|kFkhZ] çnw"k.k fu;a=k.k fØ;kfof/ dks Hkh tkusaxs] tks mUgsa ok;q 
,oa èofu çnw"k.k dks de djosQ gekjs LokLF; vkSj i;kZoj.k dh j{kk djus dk volj nsxhA

2 ok;q ,oa èofu çnw"k.k
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iwoZ&visf{kr Kku

•  gkbZLowQy Lrj dk jlk;u 'kkL=k

;wfuV vkmVdEl

fo|kFkhZ fuEufyf•r esa l{ke gksaxs%
U2–O1% i;kZoj.k çnw"k.k vkSj mlosQ lzksr dh O;k[;k djus esaA
U2–O2% fofHkUu çdkj osQ ok;q çnw"kdksa] buosQ çHkko vkSj fu;a=k.k ra=k dh O;k[;k djus esaA 
U2–O3% fofHkUu çdkj osQ xSlh; çnw"k.k fu;a=k.k fØ;kfof/ dk o.kZu djus esaA
U2–O4% èofu çnw"k.k osQ lzksr ,oa mlosQ çHkko dh igpku djus esaA
U2–O5% èofu çnw"k.k fu;e] 2000 dh O;k[;k djus esaA

;wfuV vkmVdEl
(UOs)

dkslZ vkmVdEl (COs) osQ lkFk visf{kr laca/
(1-detksj lglaca/_ 2-eè;e lglaca/_ 3-etcwr lglaca/)

CO-1 CO-2 CO-3 CO-4 CO-5 CO-6

U2–O1 - 3 - - - -

U2–O2 - 3 2 - - -

U2–O3 - - 3 - - -

U2–O4 - 3 - - - -

U2–O5 - 1 3 - - -

2.1 ifjp;

¶gekjs ifjos'k esa vHkh Hkh vR;f/d ek=kk esa ok;q vkSj ty çnw"k.k gS vkSj gesa bls de djus osQ fy, vHkh 
Hkh dk;Z djus dh vko';drk gSA ysfdu gesa çnw"k.k dh leL;k dks ,sfrgkfld vkSj oSKkfud ifjçs{; esa 
Hkh j•uk gksxkA¸  µjksukYM jhxu] la;qDr jkT; vesfjdk osQ iwoZ jk"Vªifr 

ok;q esa 78» ukbVªkstu] 21» vkWDlhtu vkSj 0-9» vkxZu gS ,oa 'ks"k dkcZu MkbvkWDlkbM] gkbMªkstu] ty 
ok"i vkSj vU; Vªsl rRo lfEefyr gSaA ok;qeaMy] rRoksa vkSj d.kksa dk ,d uktqd larqyu gSA tc ok;q dh lajpuk 
esa ifjorZu gksrk gS rc ok;q çnw"k.k gksrk gSA ok;q çnw"k.k osQ eq[; lzksr ifjogu] dkj•kuksa ls gksus okyk mRltZu] 
ck;ksekl miHkksx] Ñf"k mRiknu bR;kfn gSaA ok;q çnw"k.k b±/u tykus okys lzksrksa ls ok;qeaMy esa mRlftZr fuyafcr 
df.kdh; inkFkZ (suspended particulate matter)] dkcZu MkbvkWDlkbM] ukbVªkstu vkWDlkbM dh vR;f/d lkaærk 
(concentration) osQ dkj.k gksrk gSA ok;q çnw"k.k ,oa èofu çnw"k.k ekuo LokLF; osQ fy, egRoiw.kZ tksf•e dkjd 
gS] ftlls ,ythZ] 'olu vkSj ân; laca/h chekfj;ksa osQ lkFk&lkFk iQsiQM+ksa dks Hkh uqdlku igq¡prk gSA lkFk gh ;g 
Xykscy okfe±x vkSj tyok;q ifjorZu esa Hkh eq[; :i ls Hkkxhnkj gSA

2.2 çnw"k.k vkSj çnw"kd dh ifjHkk"kk

çnw"k.k 'kCn ySfVu 'kCn ¶iksY;qjs¸ ls vk;k gS ftldk vFkZ gS lanw"k.k ;k efyurkA blfy, lkekU; 'kCnksa esa] çnw"k.k 
og gS tks i;kZoj.k dks nwf"kr djrk gSA gok] ikuh vkSj feêðh esa gkfudkjd inkFkks± dh mifLFkfr osQ :i esa bls 
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ifjHkkf"kr fd;k tk ldrk gS] ftldk thfor çkf.k;ksa vkSj i;kZoj.k ij çfrowQy çHkko iM+ ldrk gSaA çnw"k.k osQ 
dkj.k gok] ikuh vkSj feêðh dh HkkSfrd] jklk;fud ;k tSfod fo'ks"krkvksa esa vokaNuh; ifjorZu gksrs gSa tks fdlh 
Hkh thfor tho osQ fy, gkfudkjd gks ldrs gSaA

fp=k 2-1% çnw"k.k osQ çdkj

çnw"k.k osQ çdkj% çnw"k.k eq[; :i ls ikap çdkj osQ gksrs gSa%
• ok;q çnw"k.k
• ty çnw"k.k
• Hkwfe çnw"k.k
• èofu çnw"k.k
• jsfM;ks/ehZ çnw"k.k

ok;q çnw"k.k%

ok;q çnw"k.k dks ,d ;k vf/d vokaNuh; nwf"kr inkFkks± dh mifLFkfr osQ :i esa ifjHkkf"kr fd;k tk ldrk gS tSls  
/wy] /wez] xSl] /qa/] xa/] /qvk¡ ;k ok"i] tks fo'ks"k :i ls ekuo LokLF; vkSj laiw.kZ xzg osQ fy, gkfudkjd gSaA 
ok;q çnw"k.k dbZ fLFkfr;ksa esa ikS/ksa esa çdk'k la'ys"k.k dh çfØ;k dks jksdrk gS bl dkj.k tks gok ge lkal osQ :i 
esa ysrs gS mldh 'kq¼rk ij xaHkhj çHkko gksrs gSaA Xykscy okfe±x vkSj tyok;q ifjorZu esa bldh eq[; Hkwfedk gSA 
ok;q çnw"k.k okLro esa ekuo LokLF; osQ fy, egRoiw.kZ tksf•e dkjd gS] ftlls ,ythZ] 'olu vkSj ân; laca/h 
chekfj;ka gksrh gSaA

ty çnw"k.k%

ty çnw"k.k dks ty/kjk] unh] >hy] egklkxj ;k fdlh vU; ty fudk; esa lanw"k.k osQ :i esa ifjHkkf"kr fd;k 
tk ldrk gS tks ikuh dh xq.koÙkk dks de djrk gS vkSj bls i;kZoj.k vkSj ekuo osQ fy, fo"kkDr cukrk gSA ty 
çnw"k.k osQ eq[; dkj.kksa esa lhost vkSj vif'k"V ty] 'kgjhdj.k vkSj ouksa dh dVkbZ] Ñf"k] m|ksx] leqæh Mafiax 
vkSj jsfM;ks/ehZ dpjk vkfn lfEefyr gSaA ty çnw"k.k tSo fofo/rk vkSj ikfjfLFkfrdh ra=k dks uqdlku igq¡pkrk gSA 
bldk ekuo LokLF; ij vR;f/d udkjkRed çHkko iM+rk gSA nwf"kr ikuh ihus ;k nwf"kr ikuh osQ laidZ esa vkus ls 
dbZ chekfj;ka tSls Mk;fj;k] gStk] VkbiQkbM] isfp'k vkSj Ropk laØe.k gksrk gSaA
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Hkwfe çnw"k.k%

Hkwfe çnw"k.k ls rkRi;Z e`nk esa HkkSfrd ;k jklk;fud ifjorZu ls gS ftldk ekuo LokLF;] i'kqvksa vkSj ikS/ksa ij 
çfrowQy çHkko iM+ ldrk gSA vf/dka'k e`nk çnw"kd (soil pollutant) & Ñf"k jlk;u] moZjd vkSj ihM+duk'kh gSaA 
E;qfufliy vif'k"V] vuqipkfjr lhost] vkS|ksfxd vif'k"V vkfn dks •qys esa iQsdk tkrk gS og Hkh feêðh dks 
çnwf"kr djrs gSa fo"ks'kdj tc dpjs ls gkfudkjd inkFkZ feêðh esa fjlrs gSaA

èofu çnw"k.k%

èofu çnw"k.k dks fdlh Hkh vokafNr ;k v'kkar djus okyh èofu osQ :i esa ifjHkkf"kr fd;k tk ldrk gS tks euq";ksa 
vkSj vU; thoksa osQ LokLF; vkSj lsgr dks çHkkfor djrh gSA èofu dks Msflcy esa ekik tkrk gSA 85 Msflcy ;k 
blls vf/d dh èofu euq"; osQ Jo.k osQ fy, gkfudkjd ekuh tkrh gSA èofu çnw"k.k dk çHkko çfrfnu yk•ksa 
yksxksa ij gksrk gSA euq"; esa lcls vke LokLF; leL;k lquus dh {kerk esa deh gksuk gSA rhoz èofu osQ dkj.k ls 
mPp jDrpki] ân; jksx] uhan esa vojks/ vkSj ruko Hkh gks ldrk gSA èofu çnw"k.k osQ eq[; lzksrksa esa tehuh ,oa 
gokbZ ;krk;kr dk 'kksj] fuekZ.k dk 'kksj] nsj jkr pyus okyh ikVhZt] tho tarq bR;kfn lfEefyr gSaA

jsfM;ks/ehZ çnw"k.k%

jsfM;ks/ehZ çnw"k.k dks eq[; :i ls ekuoh; xfrfof/;ksa }kjk i;kZoj.k esa gksus okys çkÑfrd fofdj.k osQ Lrj esa 
o`f¼ osQ :i esa ifjHkkf"kr fd;k x;k gSA jsfM;ks/ehZ çnw"k.k osQ lzksrksa esa i;kZoj.k esa fofdj.k mRiUu djus okyh 
çfØ;k 'kkfey gksrh gSA jsfM;ks/ehZ çnw"k.k vuqla/ku vkSj fpfdRlk çfØ;k ,oa vif'k"V] ijek.kq ÅtkZ la;a=k] Vhoh] 
oaQI;wVj] jsfM;ks rjaxsa] lsy iQksu vkfn osQ dkj.k gksrk gSaA gkyk¡fd] ijek.kq foLiQksV vkSj ijek.kq foLiQksVd gfFk;kj] 
j{kkRed gfFk;kj mRiknu] ijek.kq vif'k"V çca/u vkSj fuiVku] •uu vkSj ijek.kq nq?kZVuk,a lkekU;r% LokLF; dks 
eè;e ls xaHkhj •rjk iSnk dj ldrs gSaA

fp=k 2-2% çnw"kd

çnw"kd

çnw"kd os gkfudkjd inkFkZ gSa tks gok] ikuh vkSj feêðh dh HkkSfrd] jklk;fud ;k tSfod fo'ks"krkvksa esa vokaNuh; 
vkSj gkfudkjd ifjorZu djrs gSaA m|ksxksa vkSj vkWVkseksckby ls fudyus okyk /qvk¡] ?kjsyw vkSj O;kolkf;d lhost] 
ijek.kq la;a=kksa ls jsfM;ks/ehZ inkFkZ vkSj ?kjsyw dckM+ (fVu] cksrysa] VwVh gqbZ ØkWdjh bR;kfn)] çnw"kd dh Js.kh esa 
vkrs gSA
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çnw"kdksa osQ çdkj% çnw"kdksa dks fuEufyf•r Jsf.k;ksa esa oxhZÑr fd;k tk ldrk gS% 
•  ty çnw"kd% ty çnw"kd dk cM+k lzksr m|ksxksa] Ñf"k {ks=kksa vkSj ;gk¡ rd fd 'kgjh {ks=kksa ls fudyus okyk 

nwf"kr ty gS blosQ vykok] vuqipkfjr lhost ,d çeq• ty çnw"kd gSA
•  e`nk çnw"kd% e`nk çnw"kd osQ eq[; lzksr esa uxjksa ,oa m|ksxksa ls fudyus okyk vif'k"V] rFkk ihM+duk'kh 

vkSj 'kkduk'kh (Herbicides) dk vf/d ek=kk esa mi;ksx 'kkfey gSA
•  ok;q çnw"kd% ok;q çnw"kd dk eq[; lzksr thok'e b±/u dk ngu (combustion) gS vkSj ;g dkj•kus vkSj 

vkWVkseksckby ls fudyus okys mRltZu osQ dkj.k gksrk gSA ok;q çnw"k.k osQ dkj.k gksus okyh vEy o"kkZ dk 
taxyks vkSj taxyokfl;ksa ij çfrowQy çHkko iM+rk gSA

•  èofu çnw"kd% çeq• èofu çnw"kd gSaµ vkWVkseksckby osQ gkWuZ] ykmMLihdj] iVk•s] fctyh osQ midj.k] 
;krk;kr dk 'kksj bR;kfnA

•  jsfM;ks/ehZ çnw"kd% jsfM;ks/ehZ çnw"kd gSaµ ijek.kq ÅtkZ la;a=k esa nq?kZVukvksa ls fudyus okyk fofdj.k] 
ijek.kq gfFk;kjksa osQ mi;ksx] •uu] jsfM;ks/ehZ jlk;uksa osQ vf/Iyko (spillage)] czãkaMh; vkSj vU; 
çkÑfrd lzksr tSls xkek fdj.ksa] oSaQlj bR;kfn jksxksa osQ mipkj esa mi;ksx fd;k tkus okyk fofdj.k vkfnA

2.2.1 ok;q çnw"k.k osQ çkÑfrd vkSj ekuo fufeZr lzksr 

ok;q çnw"k.k fofHkUu çkÑfrd ;k ekuo fufeZr çfØ;kvksa osQ dkj.k gks ldrk gS

fp=k 2-3% ok;q çnw"k.k osQ lzksr

çkÑfrd lzksr%

;g fujarj ?kVus okyh ,oa vLFkk;h çkÑfrd ?kVukvksa osQ dkj.k gksrk gS vkSj bls jksdk ugha tk ldrk gSA ok;q 
çnw"k.k osQ çkÑfrd lzksrksa dk o.kZu fuEufyf[kr gS%

•  Tokykeq•h xfrfof/;k¡% Tokykeq•h foLiQksV ls lYiQj vkSj Dyksjhu lfgr dbZ tgjhyh xSlsa fudyrh 
jgrh gSa lkFk gh jk• osQ :i esa df.kdh; çnkFkZ (particulate matter) Hkh mRlftZr gksrs gSaA Tokykeq•h 
foLiQksV LFkkuh; {ks=k rd gh lhfer gksrs gSaA 
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fp=k 2-4% ok;q çnw"k.k osQ çkÑfrd lzksr

• gok vkSj ok;q çokg% ;g feêðh vkSj vU; çnw"kdksa dks mM+k dj cM+s {ks=kiQy esa iQSykrk gSA
•  taxy dh vkx% ;g ok;qeaMy esa dkcZu eksuksvkWDlkbM (CO) vkSj df.kdh; çnkFkZ dk mRltZu djrh 

gSA ;g fo'kky {ks=k dks çHkkfor dj ldrh gS] gkyk¡fd taxy dh vkx dks iQSyus ls jksdk tk ldrk gS] 
,oa NksVs {ks=k esa gh lhfer fd;k tk ldrk gSA

•  ekbØksfc;y {k; çfØ;k% tho tarq dh çkÑfrd {k; çfØ;kvksa esa i;kZoj.k esa ekStwn lw{e thoksa dh 
çeq• Hkwfedk gksrh gSaA bl xfrfof/ osQ ifj.kkeLo:i çkÑfrd :i ls xSlsa fudyrh gS fo'ks"k :i ls 
ehFksu xSl] ftlls ok;q çnw"k.k gksrk gSaA

• c<+rk rkieku% ;g çnwf"kr feêðh vkSj ikuh ls] ok"i'khy lanw"kd (nwf"kr inkFkks±) dh ek=kk esa o`f¼ djsxkA

ekuo fufeZr ok;q çnw"k.k osQ lzksr%

;g ekuoh; xfrfof/;ksa osQ dkj.k gksrk gS vkSj bldk i;kZoj.k vkSj ge lHkh ij O;kid çHkko iM+rk gSA ekuo 
ok;q çnw"k.k osQ fufeZr lzksrksa dk o.kZu uhps fd;k x;k gS%

•  •uu vkSj xykus (mining-smelting)% tek •fut dh filkbZ (crushing) vkSj çlaLdj.k (processing) 
osQ nkSjku fofHkUu çdkj dh /krqvksa osQ mRltZu ls ok;qeaMy esa çnw"k.k gksrk gSA

•  iQkmaMªh xfrfof/;k¡% ;g dPps /krq osQ çlaLdj.k osQ dkj.k fofHkUu çdkj dh /krqvksa dks ok;qeaMy esa 
mRlftZr djrk gS (Hkfêð;ksa osQ mi;ksx lfgr)A

•  vkS|ksfxd çfØ;k% ;g dkcZfud vkSj vdkcZfud nksuksa çdkj osQ lanw"kdksa osQ vkdfLed vf/Iyko vkSj 
laxzghr jlk;uksa osQ fjlko (leakage) ;k jlk;uksa osQ xyr çca/u (mis-handling) vkSj HkaMkj.k osQ ekè;e 
ls mRlftZr gksrs gSaµ fo'ks"k :i ls ok"i'khy çÑfr osQ vdkcZfud jlk;uA 

•  ifjogu% okgu dkcZu eksuksvkWDlkbM] lYiQj vkWDlkbM] ukbVªkstu vkWDlkbM tSlh xSlksa vkSj ikfVZoqQysV 
eSVj osQ :i esa dbZ ok;q çnw"kdksa dk mRltZu djrs gSaA
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•  fuekZ.k vkSj foèoal xfrfof/;k¡% ;g xfrfof/;k¡ fuekZ.k dk;ks± esa mi;ksx dh tkus okyh fofHkUu lkexzh 
osQ dkj.k gok dks çnwf"kr djrh gSa] fo'ks"k :i ls iqjkuh bekjrksa dks <gkuk ftlesa PCBs] PBDEs] 
,LcsLVl vkfn tSls dbZ çfrcaf/r jlk;u gks ldrs gSA 

•  dks;yk fctyh la;a=k% dks;yk fctyh la;a=k (ikoj IykaV) esa dks;ys osQ tyus ls xSlksa dh J`a•yk osQ 
lkFk&lkFk /krqvksa (tSls As, Pb, Hg) vkSj dkcZfud ;kSfxdksa (fo'ks"k :i ls PAHs) osQ lkFk ikfVZoqQysV 
eSVj vkfn dk mRltZu gksrk gSA 

•  vif'k"V HkLehdj.k (Incineration)% bl çfØ;k esa dpjs dh lajpuk osQ vk/kj ij] fofHkUu tgjhyh 
xSlsa vkSj ikfVZoqQysV eSVj ok;qeaMy esa mRlftZr gksrs gSA

•  vif'k"V Hkw&Hkj.k (Landfill) {ks=k dh çfØ;k% vif'k"V Hkw&Hkj.k {ks=k esa çkÑfrd lw{etSfod {k;dkjh 
xfrfof/ osQ dkj.k mRiUu gksus okyh ehFksu xSl i;kZoj.k dks çnwf"kr djrh gSA

•  Ñf"k% Ñf"k xfrfof/ veksfu;k xSl osQ mRltZu vkSj ihM+duk'kh@'kkduk'kh@dhVuk'kd (Insecticides) osQ 
mi;ksx] ftlesa tgjhys ok"i'khy dkcZfud ;kSfxd (VOCs) 'kkfey gksrs gSa osQ dkj.k gok dks çnwf"kr 
djrh gSA

7%
8%

Sources of Air Pollution

9%

14%

17%

Dust & Construction

Diesel generator Industries

Waste Burning Transport

Domestic cooking

45%

fp=k 2-5% ekuo fufeZr ok;q çnw"k.k osQ lzksr

•  j{kk xfrfof/;k¡% ;g xfrfof/;k¡ vH;kl vkSj çf'k{k.k osQ nkSjku tgjhyh xSlksa osQ mRltZu ls gok dks 
çnwf"kr dj ldrh gSaA

•  /weziku% /weziku dbZ tgjhys jlk;u ftuesa dkcZfud vkSj vdkcZfud jlk;uksa dh J`a•yk Hkh 'kkfey gS 
dk mRltZu djrk gS] ftuesa ls oqQN rks oSaQlj dkjd gksrs gSaA

•  ?kjsyw mRiknksa dk HkaMkj.k vkSj mi;ksx% ?kjsyw mRikn tSls isaV] Lçs] okfuZ'k vkfn] buesa dkcZfud lkWYoSaV~l 
gksrs gSa tks gok esa ok"ihHkwr (volatize) gks tkrs gSa] blfy, ge mi;ksx djrs le; mudh xa/ eglwl 
djrs gSaA

•  jsfÚtjsaV% bldk mi;ksx fofHkUu bysDVªkWfud midj.kksa tSls jsfÚtjsVj] ,;j&oaQMh'kuj vkfn esa fd;k tkrk 
gSA ;s eq[; :i ls ok;qeaMy esa xzhugkml çHkko iSnk djus osQ fy, ftEesnkj gksrs gSa ftlls i`Foh dk 
rkieku c<+rk gSA
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•  vkbZ- lh- ckW;yj% ;g ngu midj.k gSa ftudk mi;ksx ikuh dks xeZ djus ;k ok"i cukus osQ fy,  
fd;k tkrk gSA vkbZ-lh- ckW;yj okrkoj.k esa •rjukd ok;q çnw"kdksa dk mRltZu djosQ ok;q çnw"k.k iSnk 
djrk gSA

2.3 ok;q çnw"kd

¶ok;q çnw"k.k gok esa cká inkFkZ (foreign matter) dh vR;f/d lkaærk gS tks O;fDr osQ LokLFk ij çfrowQy 
çHkko Mkyrs gS ;k laifÙk dks {kfr igq¡pkrs gSA¸ &vesfjdu esfMdy ,lksfl,'ku

cká inkFkZ ftuosQ dkj.k ls ok;q çnw"k.k gksrk gS] ok;q çnw"kd dgykrs gSaA ok;q çnw"kdksa esa xSlsa] rjy cwansa vkSj 
Bksl d.k 'kkfey gSaA mRltZu osQ lzksr osQ vuqlkj mUgsa nks eq[; lewgksa esa oxhZÑr fd;k x;k gSµ (i) çkFkfed 
çnw"kd vkSj (ii) f}rh;d çnw"kdA

çkFkfed çnw"kd lzksr ls lh/s ok;qeaMy esa mRlftZr gksrs gSaA ;s lzksr ;k rks çkÑfrd çfØ;k gks ldrh gS tSls 
fd jsr osQ rwiQku] Tokykeq•h foLiQksV vFkok ekuo tfur (euq";ksa }kjk) tSls vkS|ksfxd vkSj okguksa ls mRltZuA 
çeq• çkFkfed çnw"kd lYiQj] ukbVªkstu] dkcZu osQ vkWDlkbMl] ikfVZoqQysV eSVj] ehFksu] veksfu;k] DyksjksÝyksjksdkcZu] 
fo"kkDr /krq bR;kfn gSaA

f}rh;d çnw"kd ok;qeaMy esa lh/s mRlftZr ugha gksrs gSaA tc çkFkfed çnw"kd Lo;a osQ lkFk ;k ok;qeaMy osQ 
vU; ?kVdksa osQ lkFk ijLij çfrfØ;k djrs gSa] rc f}rh;d çnw"kd dk fuekZ.k gksrk gSaA çeq• f}rh;d çnw"kdksa esa 
iQksVksoSQfedy vkWDlhMsaV vkSj lsosaQMjh ikfVZoqQysV eSVj 'kkfey gSaA lw;Z osQ çdk'k vkSj ukbVªkstu vkWDlkbM] lYiQj 
MkbvkWDlkbM] ;k ok"i'khy dkcZfud ;kSfxdksa osQ chp iQksVksoSQfedy çfrfØ;kvksa osQ ifj.kkeLo:i iQksVksoSQfedy 
vkWDlhMsaV curs gSaA buesa eq[; :i ls ,flM] ukbVªkstu MkbvkWDlkbM] lYiQj VªkbvkWDlkbM vkSj vkstksu 'kkfey gSaA 
vkstksu dks vR;f/d •rjukd ok;q çnw"kd ekuk tkrk gSA vkstksu osQ laioZQ esa vkus ls iQsiQM+ksa ls lEcaf/r dbZ 
jksx gks ldrs gSa tSls vLFkek] okrLiQhfr (emphysema) vkSj czksadkbfVlA ckj&ckj vkSj yacs le; rd vkstksu osQ 
laidZ esa jgus ls iQsiQM+s osQ Årdksa dks LFkk;h :i ls uqdlku igqp ldrk gSaA

2.3.1 df.kdh; çnw"kd% çHkko vkSj fu;a=k.k

fdlh Hkh LFkku ij ok;q dh xq.koÙkk gok esa mifLFkr çnw"kdksa osQ Lrj }kjk fu/kZfjr gksrh gS vkSj ;g gok esa NksM+s 
x, çnw"kdksa osQ çdkj vkSj ek=kk ij fuHkZj djrh gSA ok;q esa çnw"kdksa dk Lrj ,d LFkku ls nwljs LFkku vkSj ,d ?kaVs 
ls nwljs rd cgqr vf/d fHkUu gks ldrk gSA

df.kdh; çnw"k.k] ok;q çnw"k.k osQ lcls tfVy :iksa esa ls ,d gSA df.kdh; çnw"k.k osQ fy, ftEesnkj çnw"kd 
dks df.kdh; çnw"kd ;k ikfVZoqQysV eSVj (PM) Hkh dgk tkrk gSA ;g fofHkUu d.kksa Bksl vkSj rjy nksuksa dk feJ.k 
gS] tks ,d leku O;ogkj djrs gSa vkSj leku vkdkj osQ gksrs gSaA ikfVZoqQysV eSVj dks d.kksa osQ vkdkj osQ vk/kj 
ij fofHkUu Jsf.k;ksa esa mi&foHkkftr fd;k tkrk gS tSls PM10, PM2.5 vkSj PM0.1A

PM10 dks eksVs d.kksa osQ :i esa Hkh tkuk tkrk gS] bls 10 mm ;k mlls NksVs ok;qxfrdh; O;kl (aerodynamic 
diameter) okys d.kksa osQ :i esa ifjHkkf"kr fd;k x;k gSA PM10 esa PM2.5 vkSj PM0.1 Hkh lfEefyr gksrs gSaA 
;s d.k LokLF; osQ fy, egRoiw.kZ •rjk iSnk dj ldrs gSa D;ksafd ;g lk¡l }kjk gekjs iQsiQM+ksa esa ços'k dj ldrs 
gSaA tc ;s d.k iQsiQM+ksa esa pys tkrs gSa] rks ;g iQsiQM+ksa osQ Årdksa dks uqdlku igq¡pk ldrs gSa vkSj vLFkek osQ nkSjksa 
dks vkeaf=kr dj ldrs gSaA ;g gekjs ,;jost] ukd] xys vkSj vka•ksa esa Hkh tyu iSnk dj ldrs gSA blosQ lzksrksa esa 
fuekZ.k LFky dh /wy] lM+d dh /wy ;k çkÑfrd /wy Hkjh vka/h] Ñf"k çfØ;k] ikS/s] dhM+s] ijkxd.k vkSj lkFk 
gh thok'e b±/u dks tykus ij fudyus okyh vngu'khy (non-combustible) lkexzh 'kkfey gksrh gSA



ok;q ,oa èofu çnw"k.k | 33

PM2.5 dks eghu d.kksa osQ :i esa Hkh tkuk tkrk gS rFkk bUgsa 2-5 mm ;k mlls NksVh ok;qxfrdh O;kl okys 
d.kksa osQ :i esa ifjHkkf"kr fd;k x;k gSA ;s lw{e d.k çkÑfrd ;k ekuo fufeZr lzksrksa ls vk ldrs gSa] tSls% okguksa 
}kjk mRltZu (vehicular exhaust)] taxy dh vkx] fctyh la;a=k mRltZu vkSj vU; ngu xfrfof/;k¡ A PM10 osQ 
foijhr] PM2-5 u osQoy gekjs iQsiQM+ksa cfYd gekjs jDrçokg esa Hkh ços'k dj ldrs gSA PM10 d.k gekjs 'olu 
iFk esa Åij dh vksj gh vVd tkrs gSa vkSj 'kjhj esa xgjs ugha tk ikrs gSa] tSlk fd PM2.5 esa gksrk gSA PM2.5 
gekjs 'kjhj osQ vU; fgLlksa tSls efLr"d vkSj ân; rd igq¡p dj lwtu vkSj {kfr dk dkj.k cu ldrs gSA PM2.5, 
PM10 osQ leku leL;k,¡ rks mRiUu djrk gh gS cfYd vfrfjDr leL;k,¡ tSls 'olu jksx] jksx çfrjks/d {kerk 
esa deh] tUetkr v{kerk vkSj e/qesg Hkh mRiUu djrk gSA 

PM0.1 dks vYVªkiQkbu MLV (ultrafine dust) osQ :i esa Hkh tkuk tkrk gS] ftls 0.1 mm ;k mlls NksVs 
ok;qxfrdh O;kl okys d.kksa osQ :i esa ifjHkkf"kr fd;k x;k gSA ;g eghu /wy ls Hkh vf/d lw{e gksrh gS vkSj 
PM2.5 osQ leku lzksrksa ls fudyrh gSA 'kks/ ls irk pyk gS fd vYVªkiQkbu /wy PM2.5 ls Hkh cM+k •rjk gS] 
D;ksafd NksVs vkdkj osQ d.k gekjs 'kjhj esa vf/d xgjkbZ rd ?kqliSB dj ldrs gSaA gky osQ vè;;uksa ls irk pyrk 
gS fd PM0.1 c<+h gqbZ ân; fo"kkDrrk vkSj vkWDlhMsfVo ruko osQ fy, vf/d ftEesnkj gSA vYVªkiQkbu MLV dks 
xaHkhjrk ls fy;k tkuk pkfg, vkSj vfrfjDr 'kks/ PM0.1 vkSj PM2.5 osQ chp osQ varjksa ij vf/d çdk'k MkysaxhA

ikfVZoqQysV eSVj osQ mRltZu dks fofHkUu HkkSfrd çfØ;kvksa }kjk çnwf"kr /kjk ls fu;af=kr ;k vyx fd;k 
tk ldrk gSA ikfVZoqQysV eSVj dks ,df=kr djus osQ fy, lkekU; çdkj osQ midj.kksa esa cSx fiQYVj] lkbDyksu 
lsijsVj] bysDVªksLVSfVd çsflfiVsVj vkSj LØcj 'kkfey gSaA ,d ckj ,d=k gksus osQ ckn] d.k ,d&nwljs ls fpid 
dj ,XyksesjsV~l (<sjh) cukrs gSa ftUgsa midj.k esa ls vklkuh ls gVk;k tk ldrk gS vkSj lkekU;r% ySaMfiQy esa 
fuLrkfjr fd;k tk ldrk gSA 

2.3.1.1 cSx fiQYVj

cSx fiQYVj] lkekU;r% cSxgkml ;k MLV dysDVj osQ :i esa tkus tkrs gS ;g ,d çnw"k.k fu;a=k.k midj.k gS 
ftldk mi;ksx nwf"kr xSl /kjk ls df.kdh; çnkFkZ dks gVkus osQ fy,] diM+s ls cus cSx fiQYVj ij d.kksa dks tek 
djosQ fd;k tkrk gSA fiQYVj çk;% csyukdkj diM+s osQ cSx osQ :i esa gksrs gS] ijUrq ;g dkjrwl (cartridges) osQ 
:i esa Hkh gks ldrs gS tks diM+s] fluVsMZ (sintered) /krq ;k fNæ ;qDr fljsfed ls cuk gksrk gSA lkekU;r% cSx 
fiQYVj 99» ls vf/d laxzg {kerk esa l{ke gSaA cSx fiQYVj fuEufyf•r rhu çdkj osQ gksrs gSa vkSj os ,d nwljs 
ls fiQYVj dh liQkbZ fof/ esa fHkUu gksrs gSaA

•  'ksdj cSx fiQYVj
•  fjolZ ,;j cSx fiQYVj
•  iYl tsV Vkbi cSx fiQYVj

'ksdj cSx fiQYVj

'ksdj cSx fiQYVj ÅèokZ/j vkoj.k gksrk gS tks csyukdkj cSx] gkWij ckWVe vkSj ÅèokZ/j vkoj.k (vertical casing) 
vkSj gkWij osQ chp ,d VÔwc 'khV ls cuk gksrk gSA csyukdkj cSx 'kh"kZ ij can gksrs gSa vkSj vkoj.k osQ 'kh"kZ esa 
'ksfoaQx eSosQfuTe ls tqM+s gksrs gSaA nwf"kr xSl dh /kjk gkWij esa ços'k djrh gS] ÅèokZ/j 'khV osQ fNæksa ls gksdj vkSj 
ÅèokZ/j cSx osQ vanj cgrh gS] /wy osQd dks vanj dh FkSyh dh lrg ij NksM+ nsrh gSA le;&le; ij] xSl dk 
çokg can dj fn;k tkrk gS vkSj cSxksa dks lkiQ djus osQ fy, mUgsa fgyk;k tkrk gSA fc•jk gqvk MLV osQd] cSx 
ls vyx gks dj gkWij esa fxj tkrk gS bls laxzkgd (dysDVj) ls fudky fy;k tkrk gSA
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Shaker Mechanism

Clear Gas

Tube sheet

Dirty gas

Collected solids

Walkways

fp=k 2-6% 'ksdj cSx fiQYVj

fjolZ ,;j cSx fiQYVj

;g fiQYVj 'ksdj cSx fiQYVj osQ leku gksrs gSaA nwf"kr xSl dh /kjk gkWij ls ços'k djrs gq,] cSx ls xqtjrh gSA 
xSl dh /kjk MLV osQd dks cSx osQ vanj dh lrg ij NksM+ nsrh gSA cSx (FkSyksa) dh liQkbZ djus osQ fy,] nwf"kr 
xSl dh /kjk dk çokg can dj foijhr fn'kk ls LoPN xSl dk çokg 'kq: fd;k tkrk gSA ;g xSl çokg çk;% cSx 
fiQYVj ls gh fudyus okyh LoPN xSl /kjk ls fy;k tkrk gSA fjolZ ,;j Ýyks osQ }kjk MLV osQd] cSx ls vyx 
gks dj gkWij esa fxj tkrk gS bls laxzkgd (dysDVj) ls fudky fy;k tkrk gSA

 

Clean gas

Tube sheet

Dirty gas

Right side filter cycle

Collected solids

Left side cleaning 
cycle

Bag supported 
by rings

Bag  
support

Clean backwash 
air

Butterfly valve

fp=k 2-7% fjolZ ,;j cSx fiQYVj
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iYl tsV Vkbi cSx fiQYVj

iYl tsV Vkbi cSx fiQYVj esa ,d VÔwc 'khV gksrh gS tks ÅèokZ/j vkoj.k osQ Åijh Hkkx osQ ikl fLFkr gksrh gS] 
,oa cSx dks VÔwc 'khV ls yVdk fn;k tkrk gSA cSx dks fxjus ls cpkus osQ fy, muosQ vanj ,d rkj dh tkyh dk 
fiatjk yxk;k tkrk gSA nwf"kr xSl dh /kjk gkWij osQ ekè;e ls cSx esa ços'k djrh gS] vkSj VÔwc 'khV osQ ekè;e 
ls xqtjrs] MLV osQd dks cSx dh lrg ij NksM+rs gq, Åij dh vksj tkrh gSA cSx dh lrgksa dks laihfM+r gok 
(compressed air) osQ vYi vof/ osQ LiUn (pulses) osQ }kjk lkiQ fd;k tkrk gSA laihfMr ok;q osQ LiUn }kjk 
vyx dh xbZ MLV osQd gkWij esa fxjrh gS] ,oa bls laxzkgd ls fudky fy;k tkrk gSA

Contaminated
Gas Inlet

Bag Filters
hanged with
Tube sheet

Blow pipes
Supply of compressed air

fp=k 2-8% iYl tsV cSx fiQYVj

2.3.1.2 lkbDyksu lsijsVlZ

lkbDyksu lsijsVlZ ;k lkbDyksu ,d i`FkDdj.k midj.k gSa] budk mi;ksx gok ;k vU; xSl dh /kjk ls ikfVZoqQysV 
eSVj dks i`Fkd djus osQ fy, fd;k tkrk gSA ;g ikfVZoqQysV eSVj dks i`Fkd djus osQ fy, tM+rk (inertia) osQ 
fl¼kar ij dk;Z djrk gS lkFk gh ;g de ykxr vkSj j•j•ko ij dke djrk gSA fiQYVj dh tkus okyh gok ;k 
vU; xSl dh èkkjk osQ vk;ru osQ vk/kj ij lkbDyksu dk vkdkj 1-2 ehVj ls 9 ehVj rd gks ldrk gSA lkbDyksu 
lsijsVlZ ewy :i ls viosQUæh (centrifugal) lsijsVlZ gksrs gSa vkSj viosaQfæ=k (centrifudge) dh rjg dke djrs gSaA 
budk Åijh Hkkx csyukdkj gksrk gS ftls cSjy dgk tkrk gS vkSj fupyk Hkkx 'kaDokdkj ftls 'kaoqQ dgk tkrk gSA 
lkbDyksu }kjk midj.k esa Hkaoj mRiUu gksrk gS tks cgus okyh xSl ;k ok;q d.k dh tM+rk osQ cy dks ljyrk ls 
viosQUæh cy esa cny nsrk gSA d.kksa ls ynh ok;q dh /kjk cSjy osQ Åijh Hkkx ls Li'kZjs•k esa ços'k djrh gS vkSj 
ckgjh Hkaoj dk fuekZ.k djrs gq, 'kaoqQ esa uhps dh vksj tkrh gSA ckgjh Hkaoj esa c<+rs ok;q osx osQ ifj.kkeLo:i 
d.kksa ij viosQUæh cy gksrk gS tks mUgsa ok;q /kjk ls vyx djrk gSA tc gok 'kaoqQ osQ ry rd igq¡prh gS] rks ;g 
jsfM;y :i ls vanj dh vksj çokfgr gksus yxrh gS vkSj LoPN gok@xSl osQ :i esa Åijh Hkkx ls ckgj vkrh gS] 
tcfd ikfVZoqQysV eSVj lkbDyksu lsijsVlZ osQ uhps ls tqM+s /wy laxzg d{k (collection chmaber) esa fxj tkrs gSA

vf/dka'k lkbDyksu 10 mm ls cM+s d.kksa dks fu;af=kr djus vkSj gVkus osQ fy, cuk, tkrs gSaA ;?kfi mPp 
n{krk okys lkbDyksu Hkh miyC/ gSa ftUgsa 2.5 mm ls NksVs d.kksa ij çHkkoh gksus osQ fy, fMtkbu fd;k x;k gSA 
lkbDyksu] lsijsVlZ d.k&fu;a=k.k midj.kksa esa ls] lcls de •phZyk midj.k gSaA Ýyw xSl dks vf/d çHkkoh çnw"k.k 
fu;a=k.k midj.kksa esa ços'k djkus ls igys lkbDyksu lsijsVlZ dks çk;% iwoZ&mipkj (pre-treatment) osQ :i esa 
mi;ksx fd;k tkrk gSA blfy,] gok@xSl osQ eghu fuLianu pj.kksa (fine filteration stages) rd igq¡pus ls igys 



36 | i;kZoj.k foKku

lkbDyksu lsijsVlZ dks ¶jiQ lsijsVlZ¸ osQ :i esa ns•k tk ldrk gSA lkbDyksu lsijsVlZ lkekU;r% gok@xSl osQ yxHkx 
50–99» d.kksa dks nwj djus esa l{ke gksrs gSaA lkbDyksu lsijsVlZ mu gok@xSlksa ij vf/d çHkkoh gksrs gSa] ftuesa cM+s 
vkdkj osQ d.k vf/d ek=kk esa gksrs gSaA lkbDyksu lsijsVlZ ls tqM+s dbZ ykHk gSa tSlsµ (i) çfr"Bkiu vkSj j•j•ko 
esa de ykxr (ii) de txg dk mi;ksx (iii) ikfVZoqQysV eSVj lw•h voLFkk esa ,d=k fd, tkrs gSa ftuls budk 
fu"iknu vklku gksrk gSA gkyk¡fd] oqQN dfe;k¡ Hkh gSa] tSls 10 mm ls NksVs d.kksa dks çHkkoh <ax ls gVkus osQ fy, 
LVS.MMZ ekWMy miyC/ ugha gSa ,oa midj.k fpifpis çnkFkZ dks laHkkyus esa vleFkZ gSaA

fp=k 2-9% lkbDyksu lsijsVlZ

2.3.1.3 bysDVªksLVSfVd çsflfiVsVlZ

bysDVªksLVSfVd çsflfiVsVlZ (ESP) dk mi;ksx xSl dh /kjk ls /qvk¡ vkSj /wy tSls eghu d.kksa dks vyx djus osQ 
fy, fd;k tkrk gSA ;g ok;q çnw"k.k fu;a=k.k osQ fy, çk;% mi;ksx fd;k tkus okyk midj.k gS ,oa vf/drj budk 
mi;ksx LVhy IykaV] FkeZy ikoj IykaV vkfn esa fd;k tkrk gSA

bysDVªksLVSfVd çsflfiVsVlZ dk lapkyu vR;ar ljy gSA blesa fo|qr vkos'k dk mi;ksx gok ;k LeksdLVSDl ;k 
Ýywl (flues) esa vU; xSlksa ls ikfVZoqQysV eSVj dks Bksl ;k rjy cwanksa osQ :i esa vyx djus osQ fy, fd;k tkrk 
gSA çsflfiVsVj iryh ÅèokZ/j rkjksa dh iafDr ,oa cM+h ÅèokZ/j /krq dh IysVksa dk cuk gksrkA mi;ksx osQ vk/kj ij 
IysVksa dks 1 lseh ls 17 lseh rd dh nqjh ij j•k tkrk gSA ,d bysDVªksM esa ls ,d dks mPp udkjkRed oksYVst 
ls rFkk nwljs bysDVªksM dks mPp ldkjkRed oksYVst ls pktZ fd;k tkrk gSA xSl dh /kjk {kSfrt (horizontally) 
:i ls rkjksa osQ chp vkSj IysVksa osQ <sj osQ eè; ls cgrh gSA xSl /kjk esa ekStwn ikfVZD;qysV~l udkjkRed pktZ 
bysDVªksM ls xqtjus ls udkjkRed pktZ gks tkrs gS bl çdkj ½.kkRed vkos'k ls vkosf'kr ikfVZD;qysV~l /ukRed 
bysDVªksM (IysV) dh vksj vkdf"kZr gksrs gS rFkk IysVksa ;k vU; laxzg midj.kksa ij tek gks tkrs gSA mipkfjr xSl 
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dh /kjk çsflfiVsVlZ ls ckgj fudyrh gS] vkSj fpeuh osQ }kjk ok;qeaMy esa tkrh gSA tc laxzkgd midj.kksa ij 
i;kZIr ek=kk esa ikfVZD;qysV~l tek gks tkrs gSa] rks mUgsa ;kaf=kd jSilZ }kjk laxzkgdksa ls gVk fn;k tkrk gSA ikfVZD;qysV~l 
tks lw•s ;k xhys gks ldrs gSa] ;wfuV osQ uhps gkWij esa fxj tkrs gSa vkSj dUos;j flLVe osQ }kjk mUgsa fu"iknu ;k 
jhlkbfDyax osQ fy, nwj ys tkrs gSA dks;yk fctyh la;a=kksa ls bl çdkj ,d=k dh xbZ dkfy• (lwV) ;k jk• dks 
ÝykbZ ,s'k dgk tkrk gSA

Ýyw xSlksa dks lkiQ djus dh çfØ;k esa bysDVªksLVSfVd çsflfiVsVlZ cgqr gh egRoiw.kZ ,oa vR;f/d çHkkoh 
midj.k gSaA ;g 10 mm ls NksVs vkdkj osQ 99» ls vf/d d.kksa dks fudkyus esa l{ke gSa gkyk¡fd] ;g cgqr 
vf/d egaxk gksrk gSµ fctyh la;a=k osQ fo|qr ÅtkZ mRiknu dk yxHkx 2&4»A

2.4 xSlh; çnw"k.k fu;a=k.k

xSlh; çnw"k.k dks nks Jsf.k;ksa esa oxhZÑr fd;k tk ldrk gS_ çkFkfed vkSj f}rh;d çnw"kdA çkFkfed xSlh; çnw"kdksa 
esa lYiQj] ukbVªkstu MkbvkWDlkbM] ukbVªkstu vkWDlkbM vkSj dkcZu eksuksvkWDlkbM] oksysVkby vkxZsfud dEikmaMl 
(VOCs) vkfn lfEefyr gSa] tcfd f}rh;d xSlh; çnw"kdksa esa vkstksu vkSj vU; iQksVksoSQfedy vkWDlhMsaV] 
lYÝ;wfjd ,flM vkfn lfEefyr gSaA xSlh; çnw"kdksa dks rhu ewyHkwr rduhdksa osQ ekè;e ls fu;af=kr fd;k tkrk gS_ 
vo'kks"k.k (absorption)] vf/'kks"k.k (adsorption) vkSj HkLehdj.k ;k nguA ;gk¡] nks fof/;k¡ vFkkZr vo'kks"kd 
vkSj mRçsjd ifjorZd (Catalytic convertor) tks ngu fof/ osQ varxZr vkrs gS ij ppkZ dh xbZ gSA

2.4.1 vo'kks"kd

vo'kks"kd] xSlh; çnw"kdksa dks foyk;d ehfM;k (solvent media) esa ?kksydj fudkyus dh ,d çfØ;k gSA rjy 
iQst lcls vf/d mi;ksx fd;k tkus okyk foyk;d ehfM;k gS] ysfdu oqQN ç.kkfy;ksa esa ;g lw•k Fkksd Bksl (dry 
bulk solid) Hkh gks ldrk gSA vo'kksf"kr djus okys inkFkZ dks foyk;d dgk tkrk gS] vkSj xSl ftls vo'kksf"kr 
fd;k tkuk gS mls foys; (solute) dgk tkrk gSA vo'kks"k.k dk lkekU; iQkWeZ osV LØfcax gSA LØcj osQ çdkjksa esa 
ØkWl  Ýyks LØcj] ccy] IysV vkSj Vªs LØcj] iSDM&csM dkmaVj Ýyks LØcj vkfn lfEefyr gSaA 

Gas Outlet

Mist Eliminator

Liquid Distributor

Random 
Packing

Liquid
Sump Liquid

Outlet

Gas Inlet
(Solute)

Liquid Inlet
(Solvent)

fp=k 2-10% iSDM&csM dkmaVj  Ýyks LØcj 
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osV LØcj dk lcls lkekU; çdkj iSDM&csM dkmaVj Ýyks LØcj gSA çnw"kd ;qDr xSl /kjk LØcj osQ fupys 
Hkkx ls ços'k djrh gS vkSj LØcj osQ Åijh Hkkx esa fLFkr fudkl dh vksj c<+rh gSA rjy LØfcax ehfM;k ;k 
foyk;d] LØcj osQ Åijh Hkkx ls ços'k djrk gS vkSj csrjrhc (Øejfgr) iSfoaQx ij iQSy tkrk gSA xSl /kjk Hkh 
Øejfgr (random) iSfoaQx ls xqtjrh gS tks vko';d lrg {ks=k (surface area) çnku djrh gS vkSj nks ehfM;k 
osQ chp laidZ dh lqfo/k çnku djrh gSA rjy ehfM;k çnw"kdksa dks xSl dh /kjk ls vo'kksf"kr djrk gS tks LØcj 
osQ ukcnku (sump) esa ,d=k gksrs gSaA xSl dh /kjk ckgj fudyus ls igys ,d /qa/ gVkus okys midj.k ls gksdj 
xqtjrh gS vkSj ok;qeaMy esa iQSy tkrh gSA lekU;r% LØfcax osQ mi;ksx esa vkus okyk rjy inkFkZ ty gS] ysfdu 
,slh dbZ çfØ;k ;k çnw"kd gSa ftuosQ fy, fofHkUu çdkj osQ rjy inkFkZ ;k foyk;d dh vko';drk gksrh gSA

2.4.2 mRçsjd ifjorZd

Hkkjr esa lM+dksa ij dkjksa dh la[;k cgqr vf/d gS fo'ks"k :i cM+s 'kgjksa tSls eqacbZ] dksydkrk] csaxyq#] iq.ks vkfn 
esa vkSj gj ,d dkj ok;q çnw"k.k dk lzksr gSA bl leL;k dks nwj djus osQ fy,] o"kZ 1950 osQ n'kd osQ eè; 
esa Úkalhlh ;kaf=kd bathfu;j vkSj mRçsjd rsy 'kks/u esa fo'ks"kK ;wthu gkmaMªh }kjk mRçsjd ifjorZd (oSQVsfyfVd 
dUoVZj) uked midj.k dk vkfo"dkj fd;k x;k FkkA dkj osQ mRltZu esa ukbVªkstu vkWDlkbM] dkcZu eksuksvkWDlkbM 
vkSj gkbMªksdkcZu tSls gkfudkjd tgjhys miksRikn gksrs gSaA mRçsjd ifjorZd ,d ljy midj.k gS tks vkWDlhdj.k 
(oxidation) vkSj vipk;d (reduction) çfrfØ;kvksa dk mi;ksx dj mRlftZr gkfudkjd /q,¡ dks de gkfudkjd 
/q,¡ esa cnyrk gSA ;g /krq osQ vkoj.k ls cuk gS ftlesa fljsfed osQ guhdksEc baVhfj;j osQ lkFk bUlqysfVax ijrsa gSaA 
;g guhdksEc baVhfj;j dherh /krqvksa ls ysfir gksrk gS tSls IySfVue] jksfM;e vkSj iSysfM;eA ;g dkj osQ lkeus 
osQ fgLls osQ ikl fLFkr gksrk gSA 

 

fp=k 2-11% mRçsjd ifjorZd

mRçsjd ifjorZd esa eq[; :i ls nks çdkj osQ mRçsjd dk mi;ksx fd;k tkrk gS%
(i) vip;u mRçsjd (ii) vkWDlhdj.k mRçsjd
vip;u mRçsjd% ;g vkWDlhtu dks vyx dj ukbVªkstu vkWDlkbM çnw"k.k dks de djrk gSA ukbVªkstu 

vkWDlkbM ukbVªkstu vkSj vkWDlhtu xSlksa esa VwV tkrs gSa tks gkfujfgr gksrs gSaA
vkWDlhdj.k mRçsjd% ;g dkcZu eksuksvkWDlkbM dks dkcZu MkbvkWDlkbM vkSj gkbMªksdkcZu dks dkcZu 

MkbvkWDlkbM vkSj ikuh esa ifjofrZr djrk gSA



ok;q ,oa èofu çnw"k.k | 39

mi;ksx fd, x, mRçsjd osQ çdkj osQ vk/kj ij] mRçsjd ifjorZd dks nks Jsf.k;ksa esa oxhZÑr fd;k x;k gS%
Vw os Vkbi mRçsjd ifjorZd% blesa] osQoy vkWDlhdj.k mRçsjd dk mi;ksx fd;k tkrk gS] tks dkcZu 

eksuksvkWDlkbM dks dkcZu MkbvkWDlkbM vkSj gkbMªksdkcZu dks dkcZu MkbvkWDlkbM vkSj ikuh dks vkWDlhdj.k çfØ;k 
}kjk ifjofrZr djrk gSA

 CO + O2 ———→ CO2

 CxH4x + 2xO2 ———→ xCO2 + 2xH2O
Fkzh os Vkbi mRçsjd ifjorZd% blesa nksuksa mRçsjd] vkWDlhdj.k vkSj vip;u dk mi;ksx fd;k tkrk gSA 

blfy,] ;g Vw os Vkbi ifjorZd (duoVZj) osQ leku çn'kZu djrk gS lkFk gh vip;u mRçsjd Hkh 'kkfey gksrk 
gS tks ukbVªkstu vkWDlkbM dks ukbVªkstu vkSj vkWDlhtu xSlksa esa vip;u çfØ;k }kjk vipf;r djrk gSA

NOX ———→ NX + OX

Dirty  
emissions

Additional oxygen 
from air pump

Three-way  
reduction catalyst

Two-way oxidation catalyst
Clean emissions

fp=k 2-12% mRçsjd ifjorZd dk ;kstukc¼ vkjs•

Åij crk;sa x, ifjorZd (duoVZj) osQ vykok] vkWDlhtu lsalj Hkh ifjorZd osQ ikl fLFkr gksrk gS tks 
dkj dh bysDVªkWfud fu;a=k.k bdkbZ (bZlh;w) dks fu"dkf"kr xSlksa esa vkWDlhtu dh miyC/rk osQ fo"k; esa crkus esa 
lgk;rk djrk gSA ;g okgu dks vf/d oqQ'ky ok;q@b±/u vuqikr (air/fuel ratio) ij pykus esa lkg;rk djrk gS] 
,oa vkWDlhdj.k çfØ;k dks iwjk djus osQ fy, batu ls ifjorZd dks i;kZIr vkWDlhtu dh vkiwfrZ djrk gSA

2.4.3 ok;q çnw"k.k osQ çHkko jsfÚtjsaV] vkbZ- lh- ckW;yj osQ dkj.k

jsfÚtjsaV dk mi;ksx fofHkUu bysDVªkWfud midj.kksa tSls jsfÚtjsVj] ,;j&oaQMh'kuj vkfn esa fd;k tkrk gSA çkS|ksfxdh 
osQ vkxeu osQ lkFk] fo'o Hkj esa yksxksa dh thou 'kSyh esa vR;f/d ifjorZu vk;k gSA fo'ks"kdj] ,;j&oaQMh'kuj] 
;g ?kj] dk;kZy;] LowQy] jsyos LVs'ku] gokbZ vîók vkfn yxHkx gj txg esa gksus ls vifjgk;Z ls gks x, gSaA çkjaHk 
esa] DyksjksÝyksjksdkcZu dks O;kid :i ls lh,iQlh (CFC) osQ :i esa tkuk tkrk Fkk] tks lcls vke jsfÚtjsaV osQ 
:i esa mi;ksx fd;s tkrs FksA ysfdu tc ls lh,iQlh osQ dkj.k vkstksu ijr dks gksus okyh {kfr osQ fo"k; esa 
irk pyk gS] rks mUgsa pj.kc¼ rjhosQ ls lekIr djus osQ fy, fo'o Hkj esa ç;kl fd, x,A lh,iQlh ls NqVdkjk 
ikus osQ ç;kl osQ ifj.kkeLo:i] jlk;uksa osQ nks lewg] gkbMªks ÝyksjksdkcZu (HFC) vkSj gkbMªks Dyksjks ÝyksjksdkcZu 
(HCFC) osQ :i esa vyx gh leL;k osQ lkFk lkeus vk,A ;s jsfÚtjsaV vkstksu osQ v.kqvksa dks rks cgqr de 
foHkkftr djrs gSa] ysfdu ;g vR;ar çcy xzhugkml xSl gSaA D;ksafd lh,iQlh osQ lkFk ,p,iQlh vkSj ,plh,iQlh 
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bUÚkjsM fofdj.k dks vo'kksf"kr djrs gSa] Å"ek varfj{k esa eqDr gksus osQ LFkku ij ok;qeaMy esa gh vo#¼ gks tkrh 
gS] ftlls xzhugkml çHkko mRiUu gksrk gS tks i`Foh dks xeZ djrk gSA

vkbZ-lh- ckW;yj ngu midj.k gSa ftudk mi;ksx ikuh dks xeZ djus vFkok ok"i cukus osQ fy, fd;k tkrk 
gSA ikuh dks ok"ihÑr gksus rd xeZ djosQ ckW;yj esa ok"i mRiUu dh tkrh gSA blosQ ckn ok"i dk mi;ksx xehZ@
fctyh iSnk djus ;k e'khujh pykus osQ fy, fd;k tkrk gSA vkbZ-lh- ckW;yj fofHkUu çdkj osQ •rjukd ok;q çnw"kd 
(HAPs)] d.k çnw"kd vkSj ok"i'khy dkcZfud ;kSfxdksa dk mRltZu djrs gSaA oqQN mRlftZr çnw"kd gSaµ ukbVªkstu 
vkWDlkbM] lYiQj MkbvkWDlkbM] dkcZu eksuksvkWDlkbM] gkbMªkstu DyksjkbM] oSQMfe;e] ikjk vkfnA

2-5 èofu çnw"k.k% çnw"k.k osQ lzksr] çnw"k.k osQ Lrj dh eki] èofu çnw"k.k osQ çHkko] èofu 
çnw"k.k (fofu;eu vkSj fu;a=k.k) fu;e] 2000

èofu çnw"k.k dks fdlh Hkh vokafNr ;k v'kkar djus okyh èofu osQ :i esa ifjHkkf"kr fd;k tk ldrk gS tks euq";ksa 
vkSj vU; thoksa osQ LokLF; vkSj rUnq:Lrh dks çHkkfor djrh gSA èofu dks vkerkSj ij 'kksj osQ lanHkZ esa of.kZr 
fd;k tkrk gS vkSj bls y?kqx.kdh; (logarithmic) bdkb;ksa esa ekik tkrk gS ftls Msflcy (dB) dgk tkrk gSA 
lHkh vkoktksa dks èofu çnw"k.k ugha ekuk tkrk gSA fo'o LokLF; laxBu (WHO) osQ vuqlkj] 65 dB ls Åij osQ 
èofu dks èofu çnw"k.k ekuk tk ldrk gSA lgh vFkkZs esa] tc èofu 75 dB ls vf/d gks rks gkfudkjd gks tkrh 
gS vkSj 120 dB ls Åij bls d"Vnk;d Js.kh esa j•k tk ldrk gSA

2.5.1 èofu çnw"k.k osQ lzksr

fdlh Hkh vU; çnw"k.k dh rjg] èofu çnw"k.k eq[; :i ls vkS|ksxhdj.k] 'kgjhdj.k] vk/qfud lH;rk osQ dkj.k 
gSA èofu çnw"k.k osQ lzksr dks nks Jsf.k;ksa esa oxhZÑr fd;k tk ldrk gS% vkS|ksfxd lzksr vkSj xSj&vkS|ksfxd lzksrA 
vkS|ksfxd lzksrksa esa fofHkUu m|ksxksa dk 'kksj vkSj cgqr rst xfr ls vkSj cgqr vf/d rhoz 'kksj osQ lkFk dke djus 
okyh cM+h e'khusa 'kkfey gSaA xSj&vkS|ksfxd lzksrksa esa ifjogu@okgu ;krk;kr] ykmMLihdj] jsfM;ks bR;kfn }kjk mRiUu 
'kksj 'kkfey gSaA 

èofu çnw"k.k osQ çeq• lzksr dks fuEukuqlkj oxhZÑr fd;k tk ldrk gS%
•  vkS|ksfxd lzksr% m|ksx tSls diM+k fey] bathfu;fjax çfr"Bku] fçafVax çsl] /krq dk;Z vkfn èofu çnw"k.k 

esa Hkkxhnkj gksrs gSaA Hkkjr esa dbZ vkS|ksfxd 'kgj tSls dksydkrk] dkuiqj vkfn blls vf/d çHkkfor 
gSa D;ksafd ogk¡ vkS|ksfxd {ks=k vkoklh; {ks=kksa ls vyx ugha gSa] fo'ks"k :i ls y?kq m|ksxA bl dkj.k ls 
vkS|ksfxd {ks=k dks vkoklh; {ks=k ls nwj j•us dh lykg nh tkrh gS vkSj mUgsa foLr`r xzhucsYV ls vyx 
j•k tk ldrk gSA

•  ifjogu okgu% 'kgjh {ks=kksa esa vkWVkseksckby Økafr èofu çnw"k.k dk ,d cM+k lzksr cu xbZ gSA gky osQ 
fnuksa esa] okguksa dh la[;k esa o`f¼ osQ dkj.k ;krk;kr esa vlk/kj.k o`f¼ gqbZ gS] tSls fd clksa] Vªsuksa] Vªdksa 
vkfn] ftlosQ ifj.kkeLo:i èofu çnw"k.k esa o`f¼ gqbZ gSA vkoklh; bykdksa osQ vkl&ikl fLFkr gokbZ vîós 
osQ dkj.k cgqr vf/d èofu çnw"k.k gksrk gS D;ksafd gokbZ tgkt vius ySafMax vkSj Vsd vkWiQ osQ nkSjku 
vkoklh; bykdksa osQ Åij ls xqtjrs gSaA Hkkjh Vªd] cl] Vªsu] eksVj ckbd] eksisM vkfn osQ dkj.k Hkh èofu 
çnw"k.k gksrk gSaA

•  ?kjsyw 'kksj% ?kjksa esa dbZ çdkj osQ vkarfjd 'kksj osQ lzksr gksrs gSa tSls cPpksa osQ •syus dk 'kksj] f'k'kqvksa 
dk jksuk] iQuhZpj dk fgykuk vkfnA ?kjsyw midj.k tSls feDlj&xzkbaMj] çs'kj oqQdj] ,XtkWLV iQSu] okf'kax 
e'khu vkSj euksjatu midj.k tSls jsfM;ks] laxhr ç.kkyh] Vsyhfotu lsV lHkh èofu çnw"k.k osQ vkarfjd 
lzksr gSaA
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fp=k 2-13% èofu çnw"k.k osQ lzksr

•  lkoZtfud lacks/u ç.kkyh% lkoZtfud dk;ZØeksa esa lkekU;r% lkoZtfud lacks/u ç.kkyh (Public 
Address System) dk cgqr vf/d rst vkokt esa mi;ksx fd;k tkrk gSa] tks èofu çnw"k.k dk lzksr cu 
tkrs gS tSls jktuhfrd jSfy;k] gM+rky] pquko] /kfeZd vkSj vU; lkekftd dk;ZØe vkfnA 

•  Ñf"k e'khusa% dbZ Ñf"k iQkeks± esa Hkkjh e'khujh vkSj midj.k tSls VªSDVj] FkzS'kj] VÔwcosy] ikoMZ fVyj] 
gkoZsLVj vkfn dk mi;ksx fd;k tkrk gSA ;s e'khujh 90 dB ls 98 dB rd osQ Lrj dk èofu çnw"k.k iSnk 
dj ldrh gSaA

•  j{kk midj.k% rksi•kus] VSad] foLiQksV] 'kwfVax vH;kl vkfn ls cgqr vf/d èofu çnw"k.k iSnk gksrk gSA 
tsV batu vkSj lksfud cwe dk 'kksj f•M+dh osQ 'kh'ks dks pdukpwj djus vkSj iqjkuh ttZj bekjrksa dks {kfr 
igq¡pkus osQ fy, tkuk tkrk gS vkSj bldk dkuksa ij cgjk dj nsus okyk çHkko iM+rk gSA

•  fofo/ lzksr% fuekZ.k LFky] CykfLVax] LVksu Øs'kj vkfn èofu çnw"k.k osQ oqQN vU; lzksr gSaA

2.5.2 èofu çnw"k.k Lrj dk ekiu

èofu dks HkkSfrd vkSj lkFk gh 'kjhj fØ;k foKku osQ vuqlkj of.kZr fd;k tk ldrk gSA HkkSfrd :i ls] èofu ,d 
;kaf=kd xM+cM+h gS tks gok ;k vU; ekè;e tSls ikuh] LVhy vkfn esa rjax xfr osQ :i esa çlkfjr gksrh gSA 'kjhj 
fØ;k foKku osQ vuqlkj] èofu HkkSfrd ?kVuk ls mRiUu Jo.k laosnuk ;k /kj.kk gSA èofu ;k 'kksj osQ HkkSfrd xq.k 
vkSj /kj.kk dks fofHkUu vo/kj.kkvksa vkSj bdkb;ksa esa O;Dr fd;k vkSj ekik tkrk gSA

èofu ncko dk mi;ksx èofu (vk;ke) osQ ekSfyd eki osQ :i esa fd;k tkrk gS D;ksafd bls lh/s midj.kksa 
}kjk ekik tk ldrk gSA ,d vkSlr O;fDr }kjk 1000 Hz (gV~tZ) ij irk yxk;k tk ldus okyk lcls detksj 
èofu ncko xM+cM+h 20 mN/m2 ik;k x;k gS vkSj fcuk fdlh vlqfo/k osQ lcls cM+k èofu ncko 107 mN/m2 
rd dk gSA èofu ncko eki esa brus foLr`r lhek (range) osQ dkj.k js•h; nkc LosQy esa bls ekius dk rjhdk 
vO;kogkfjd ik;k x;k gSA èofu ncko Lrj dks bldh ek=kk] tks èofu ncko osQ y?kqx.kd osQ lekuqikrh gksrh gS] osQ 
fy, fu;ksftr djuk lqfo/ktud ik;k x;k gSA blosQ }kjk] èofu ncko lhek 0 ls 130 osQ chp floqQM+ tkrh gS] tks 
mi;ksx djus osQ fy, lqfo/ktud Js.kh gSA èofu ncko dk Lrj Msflcy (dB) dh bdkbZ esa O;Dr fd;k tkrk gSA 

èofu ncko Lrj dks bl çdkj ifjHkkf"kr fd;k x;k gS%
 Lp = 10 Log10 (P/Pr)2

tgk¡    
Lp = èofu ncko Lrj] Mhch (sound pressure level, dB)
P = èofu ncko oxZewy vkSlr dk oxZ (root mean square sound pressure)] 
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vkerkSj ij mN/m2 esa 
 Pr = lanHkZ èofu ncko (reference sound pressure)
 Log10 = vk/kj 10 osQ fy, y?kqx.kd (Logarithm to the base 10) 
lanHkZ èofu ncko] Pr dk varjjk"Vªh; Lrj ij lger eku (agreed value) 20 mN/m2 gSA
èofu dks èofu ekid ;a=k vFkkZr lkmaM ysoy ehVj ls ekik tkrk gS tks vkerkSj ij ,d iksVZscy] Lo&fufgr 

midj.k gksrs gS ftlesa ,d ekbØksiQksu] ,EiyhiQk;j] ,d okYVehVj vkSj ,VsU;w,VlZ 'kkfey gksrs gSa] bl iwjs ;U=k 
dks èofu ncko osQ Lrj dks çR;{k i<+us osQ fy, oSQfyczsV fd;k tkrk gSA

2.5.3 èofu çnw"k.k osQ çHkko

'kksj ek=k miæo Hkj ugha cfYd mlls oqQN vf/d gh gSA èofu çnw"k.k dk ekuo LokLF;] thou vkSj i;kZoj.k 
dh xq.koÙkk ,oa oU; thoksa ij gkfudkjd çHkko iM+ ldrk gSA èofu çnw"k.k osQ oqQN çeq• çHkkoksa osQ fo"k; esa 
uhps ppkZ dh xbZ gS%

•  lquus dh leL;k,¡% gekjs dku oqQN fuf'pr lhek (jsat) rd dh èofu;ksa dks Jo.k {kerk esa uqdlku 
osQ fcuk ys ikrs gSaA ijUrq rst 'kksj ;k èofu;ksa osQ yxkrkj laidZ esa vkus ls Jo.k {kerk de gks ldrh 
gSA ;g mu èofu;ksa osQ çfr gekjh laosnu'khyrk dks Hkh de dj ldrk gS tks gekjs dku gekjs nSfud 
thou esa vutkus esa ys ikrs gSaA 

•  euksoSKkfud leL;k,¡% gekjk euksoSKkfud LokLF; dk;Z {ks=kksa esa gksus okys èofu çnw"k.k ls çHkkfor gks 
ldrk gS tSls_ dk;kZy;] fuekZ.k LFkyksa ;k ;gk¡ rd fd ?kjksa esa HkhA blosQ ifj.kkeLo:i vfuæk] fujarj 
ruko] Fkdku] fpark] volkn vkfn gks ldrs gSaA ;g thou osQ vkus okys le; esa vf/d xaHkhj vkSj 
nh?kZdky dh LokLF; leL;k dk dkj.k cu ldrs gSaA

•  'kkjhfjd leL;k,¡% vR;f/d 'kksj osQ dkj.k mPp jDrpki] fljnnZ] 'olu laca/h leL;k,a] ukM+h dh 
rst xfr vkfn leL;k,¡ gks ldrh gSaA

•  laKkukRed leL;k,¡% èofu çnw"k.k efLr"d dh çfrfØ;kvksa vkSj è;ku osaQfær djus dh {kerk dks çHkkfor 
dj ldrk gS ftlosQ ifj.kkeLo:i le; osQ lkFk gekjh {kerkvksa osQ Lrj esa deh gks ldrh gSA vè;;u 
ls irk pyk gS fd jsyos LVs'ku ;k gokbZ vîóksa osQ ikl jgus okys LowQyh cPpksa dks i<+us esa ijs'kkuh gksrh 
gSaA

•  uhan laca/h fodkj% mPp Lrj dk 'kksj gekjs lksus osQ iSVuZ ;k Lo#i dks çHkkfor dj ldrk gS vkSj 
cgqr vlgt vkSj ijs'kku djus okyh fLFkfr iSnk gks ldrh gSA blosQ dkj.k tYnh Fkdku gks ldrh gS 
rFkk dk;kZy; osQ lkFk&lkFk ?kj esa gekjh dk;Z {kerk dks çHkkfor dj ldrk gSA 

•  ân; laca/h leL;k,¡% mPp Lrj osQ 'kksj ls mPp jDrpki] ân; jksx vkSj ruko ls tqMh ân; dh leL;k,¡ 
gks ldrh gSaA

•  laokn ck/k% èofu çnw"k.k yksxksa osQ chp eqDr laokn esa ck/k mRiUu dj ldrk gSA blls xyriQgeh 
osQ lkFk gh ,d&nwljs dks le>us esa dfBukbZ gks ldrh gSA ;g d{kk] ç;ksx'kkykvksa vkSj dk;Z'kkykvksa esa 
f'k{k.k ,oa lh•us dh çfØ;k dks cqjh rjg çHkkfor dj ldrk gSA

•  oU;thoksa ij çHkko% èofu çnw"k.k euq";ksa dh rqyuk esa oU;thoksa dks vf/d çHkkfor djrk gS D;ksafd 
os èofu ij vf/d fuHkZj gksrs gSaA i'kqvksa esa balkuksa dh rqyuk esa lquus dh {kerk csgrj gksrh gS D;ksafd 
mudk thfor jguk bl ij fuHkZj djrk gSA i'kq vf/d] vklkuh ls fopfyr gks tkrs gSa vkSj dbZ O;ogkj 
laca/h leL;kvksa dk lkeuk djrs gSaA os Jo.k gkfu ls ihfM+r gks ldrs gSa vkSj f'kdkj esa v{ke gks ldrs 
gSa ftlls ikfjfLFkfrdh ra=k dk larqyu fcxM+ ldrk gSA
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2.5.4 èofu çnw"k.k (fofu;eu vkSj fu;a=k.k) fu;e] 2000 

fofHkUu lzksrksa ls lkoZtfud LFkkuksa ij c<+rs ifjos'kh 'kksj dk Lrj tSls fd vkS|ksfxd xfrfof/] fuekZ.k xfrfof/] 
iVk•ksa] èofu mRiUu djus okys midj.kksa] tujsVj lsV] ykmM Lihdj] lkoZtfud lacks/u ç.kkyh (ifCyd ,Mªsl 
flLVe)] laxhr flLVe] okguksa osQ gkWuZ vkSj vU; ;kaf=kd midj.kksa dk ekuo LokLF; vkSj yksxksa osQ euksoSKkfud 
LokLF; ij gkfudkjd çHkko iM+rk gSA 'kksj osQ laca/ esa ifjos'kh ok;q xq.koÙkk ekudksa dks cuk, j•us osQ mís'; ls 
'kksj mRiUu djus okys lzksrksa dks fofu;fer vkSj fu;af=kr djuk vko';d ekuk x;k gSA

mijksDr eqíksa dks lacksf/r djus osQ fy,] ewy fu;e Hkkjr osQ jkti=k esa S.O.123(E)] fnukad 14-02-2000 
osQ ekè;e ls çdkf'kr fd, x, vkSj ckn esa i;kZoj.k (laj{k.k) vf/fu;e] 1986 osQ rgr S.O.1046(E)] fnukad 
22-11-2000] S.O.1088(E)] fnukad 11-10-2002] S.O.1569(E)] fnukad 19-9-2006 vkSj S.O.50(E)] fnukad 
11-01-2010 osQ rgr la'kksf/r fd, x,A

èofu çnw"k.k (fofu;eu vkSj fu;a=k.k) fu;e] 2000 dh eq[; fo'ks"krk,¡ fuEufyf•r&'kh"kZd osQ rgr of.kZr gSa%
1- y?kq&'kh"kZd vkSj çkjaHk
2- ifjHkk"kk,¡
3- fofHkUu {ks=kksa@tksu osQ fy, 'kksj osQ laca/ esa ifjos'kh ok;q xq.koÙkk ekud 
4- èofu çnw"k.k fu;a=k.k mik;ksa dks ykxw djus dh ftEesnkjh
5-  ykmM Lihdj@ifCyd ,Mªsl flLVe vkSj èofu mRiknu midj.kksa osQ mi;ksx ij çfrca/ (5A) gkWuZ] èofu 

mRltZd fuekZ.k midj.k vkSj iVk•s iQksM+us osQ mi;ksx ij çfrca/
6- 'kkar {ks=k@tksu esa fdlh Hkh mYya?ku osQ ifj.kke
7- çkf/dj.k dks dh tkus okyh f'kdk;rsa
8- çfrcaf/r djus dh 'kfDr vkfn] laxhr èofu ;k 'kksj dh fujarjrk

uksV% vf/d tkudkjh osQ fy, osclkbV fyad% 
¶cpcbenvis-nic-in@noisepollution@noise_rules_2000-pdf¸

;wfuV lkjka'k

1- çnw"k.k dks gok] ikuh vkSj feêðh esa gkfudkjd inkFkks± dh mifLFkfr osQ :i esa ifjHkkf"kr fd;k tk ldrk gS 
tks thfor çkf.k;ksa ,oa vkSj i;kZoj.k ij çfrowQy çHkko Mky ldrs gSaA 

2- çnw"k.k osQ çdkjksa esa eq[; :i ls ok;q çnw"k.k] ty çnw"k.k] Hkwfe çnw"k.k] èofu çnw"k.k vkSj jsfM;ks/ehZ çnw"k.k 
'kkfey gSaA

3- çnw"kd gkfudkjd inkFkZ gSa tks gok] ikuh vkSj feêðh dh HkkSfrd] jklk;fud ;k tSfod fo'ks"krkvksa esa vokaNuh; 
vkSj gkfudkjd ifjorZu djrs gSaA

4- ok;q çnw"k.k osQ ekuo fufeZr lzksrksa esa •uu vkSj xyu çfØ;k] iQkmaMªh xfrfof/;k¡] fofHkUu vkS|ksfxd çfØ;k] 
fuekZ.k vkSj foèoal xfrfof/;k¡] dks;yk fctyh la;a=k] vif'k"V HkLehdj.k] ySaMfiQy osQ dpjs osQ fu"iknu dh 
jhfr;ka] Ñf"k] j{kk xfrfof/;k¡] /weziku] HkaMkj.k vkSj ?kjsyw mRiknksa dk mi;ksx] jsfÚtjsaV ,oa vkbZ-lh- ckW;yj 
vkfn 'kkfey gksrs gSaA 

5- ok;q çnw"k.k osQ çkÑfrd lzksrksa esa Tokykeq•h xfrfof/;k¡] gok,¡ vkSj ok;q çokg] taxy dh vkx] ekbØksfc;y 
{k; çfØ;k] /jrh dk c<+rk rkieku vkfn 'kkfey gksrs gSaA
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6- fdlh Hkh LFkku ij ok;q dh xq.koÙkk gok esa mifLFkr çnw"kdksa osQ Lrj }kjk fu/kZfjr gksrh gS vkSj ;g gok esa 
NksM+s x, çnw"kdksa osQ çdkj vkSj ek=kk ij fuHkZj djrh gSA 

7- df.kdh; çnw"k.k ok;q çnw"k.k osQ lcls tfVy :iksa esa ls ,d gSA
8- df.kdh; çnw"k.k osQ fy, ftEesnkj çnw"kd dks df.kdh; çnw"kd ;k ikfVZoqQysV eSVj Hkh dgk tkrk gSA
9- ikfVZoqQysV eSVj dks d.kksa osQ vkdkj osQ vk/kj ij fofHkUu Jsf.k;ksa esa mi&foHkkftr fd;k tkrk gS vFkkZr 

PM10] PM2.5 vkSj PM0.1A
10- PM10 dks eksVs d.kksa osQ :i esa Hkh tkuk tkrk gS] bls 10 mm ;k mlls NksVs ok;qxfrdh; O;kl okys d.kksa 

osQ :i esa ifjHkkf"kr fd;k x;k gSA tc ;s d.k gekjs iQsiQM+ksa esa pys tkrs gSa] rks ;g iQsiQM+ksa osQ Årdksa dks 
uqdlku igq¡pkrs gSa vkSj vLFkek osQ nkSjksa dks vkeaf=kr dj ldrs gSaA

11- PM2.5 dks eghu d.kksa osQ :i esa Hkh tkuk tkrk gS rFkk bUgsa 2.5 mm ;k mlls NksVs ok;qxfrdh; O;kl okys 
d.kksa osQ :i esa ifjHkkf"kr fd;k x;k gSA PM2.5, PM10 osQ leku leL;k,¡ rks mRiUu djrk gh gS cfYd 
vfrfjDr leL;k,¡ tSls 'olu jksx] jksx çfrjks/d {kerk esa deh] tUetkr v{kerk vkSj e/qesg Hkh mRiUu 
djrk gSA

12- PM0.1 dks vYVªkiQkbu MLV osQ :i esa Hkh tkuk tkrk gS] ftls 0.1 mm ;k NksVs ok;qxfrdh; O;kl okys d.kksa 
osQ :i esa ifjHkkf"kr fd;k x;k gSA gky osQ vè;;uksa ls irk pyrk gS fd PM0.1 c<+h gqbZ ân; fo"kkDrrk 
vkSj vkWDlhMsfVo ruko osQ fy, vf/d ftEesnkj gSA

13- cSx fiQYVj ,d çnw"k.k fu;a=k.k midj.k gS ftldk mi;ksx nwf"kr xSl /kjk ls df.kdh; çnkFkZ dks gVkus osQ 
fy,] diM+s ls cus cSx fiQYVj ij d.kksa dks tek djosQ fd;k tkrk gSA

14- cSx fiQYVj rhu çdkj osQ gksrs gSa] 'ksdj cSx fiQYVj] fjolZ ,;j cSx fiQYVj vkSj iYl tsV Vkbi cSx 
fiQYVjA

15- vo'kks"kd xSlh; çnw"kdksa dks foyk;d ehfM;k esa ?kksydj fudkyus dh ,d çfØ;k gSA
16- mRçsjd ifjorZd dkj esa mi;ksx fd;k tkus okyk ,d ljy midj.k gS tks gkfudkjd mRlftZr /q,¡ dks de 

gkfudkjd /q,¡ esa cnyrk gSA
17- mRçsjd ifjorZd esa eq[; :i ls nks çdkj osQ mRçsjd dk mi;ksx fd;k tkrk gS] vipk;d mRçsjd vkSj 

vkWDlhdj.k mRçsjdA
18- jsfÚtjsaV dk mi;ksx fofHkUu bysDVªkWfud midj.kksa tSls jsfÚtjsVj] ,;j&oaQMh'kuj vkfn esa fd;k tkrk gSA ;g 

xzhugkml çHkko osQ fy, ftEesnkj gS tks fd i`Foh dks xeZ djrk gSA
19- èofu çnw"k.k dksbZ Hkh vokafNr ;k v'kkar djus okyh èofu gS tks ekuo vkSj vU; thoksa osQ LokLF; vkSj 

ranq:Lrh dks çHkkfor djrh gSA
20- èofu dks y?kqx.kdh; bdkb;ksa esa ekik tkrk gS ftls Msflcy (dB) dgk tkrk gSA èofu 75 dB ls vf/d 

gkfudkjd vkSj 120 dB ls vf/d d"Vnk;d gks tkrh gSA
21- èofu çnw"k.k osQ lzksrksa esa vkS|ksfxd lzksr] ifjogu okgu] ?kjsyw 'kksj] lkoZtfud lacks/u ç.kkyh] Ñf"k e'khu] 

j{kk midj.k vkfn 'kkfey gSaA
22- èofu çnw"k.k] çeq• LokLF; leL;k,¡ tSls Jo.k] euksoSKkfud] 'kkjhfjd] laKkukRed leL;k,¡] uhan fodkj] 

ân; laca/h leL;k,¡] laokn ck/k vkfn iSnk dj ldrk gSA 
23- èofu çnw"k.k (fofu;eu vkSj fu;a=k.k) fu;e] 2000 osclkbV ls MkmuyksM fd;k tk ldrk gSA osclkbV fyad_ 

cpcbenvis.nic.in/noisepollution/noise_rules_2000.pdf 
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vfHkuo xfrfof/;k¡

1- laxks"Bh (lsfeukj)% ,d fo"k; dks] 8 ls 10 fo|kfFkZ;ksa osQ eè; çLrqfr osQ fy, mi fo"k;ksa esa foHkkftr 
fd;k tk ldrk gSA 

2- ifjlaokn (flEiksft;e)% fo|kfFkZ;ksa }kjk viuh ilan osQ fo"k; ij 'kks/ i=kksa dk çLrqfrdj.kA 
3- lewg ifjppkZ (xzqi fMLd'ku)% ifjppkZ nl fo|kfFkZ;ksa osQ ,d lewg esa] ftles ls ,d lewg yhMj] ,d 

ekWMjsVj vkSj ,d fjdkWMZjA lewg osQ yhMj] lHkh fo|kfFkZ;ksa dh Hkkxhnkjh lqfuf'pr djus osQ fy, ftEesnkj gksaxs] 
ekWMjsVj lqfuf'pr djsaxs fd ijLij ckrphr (ØkWl okrkZ) u gks vkSj fjdkWMZj vius Lo;a osQ lfgr fVIif.k;ksa] 
ifjppkZ dks fjdkWMZ djsA

4- çkstsDV odZ% 3 ls 4 fo|kfFkZ;ksa osQ lewg dks mi;qDr fo"k; ij çkstsDV dk;Z lkSaik tk ldrk gSA çkstsDV 
dk;Z ç;ksxkRed ;k 'kks/ çÑfr dk gks ldrk gSA

5- 'kSf{kd ;k=kk% vif'k"V ty mipkj la;a=k] tSo fpfdRlk vif'k"V mipkj la;a=k] m|ksx vkSj jkT; çnw"k.k 
fu;a=k.k cksMZ dh 'kSf{kd ;k=kkA

6- lkekftd xfrfof/;k¡% fo|kFkhZ ?kjsyw dpjk bdêòk dj oehZdEiksLV rS;kj dj ldrs gSaA

jkspd rF;

1- nqfu;k osQ chl lcls T;knk çnwf"kr 'kgjksa esa ls 13 Hkkjr esa vkSj 3 phu esa gSaA fnYyh lcls çnwf"kr 'kgjksa 
esa 11osa LFkku ij gS] tcfd chftax 57osa LFkku ij gSA

2- çnwf"kr {ks=kksa esa jgus okys Hkkjrh;ksa osQ thou osQ 3-2 o"kZ (vkSlr) ok;q çnw"k.k osQ dkj.k de gks tk,axsA
3- Hkkjr dh vk/h ls vf/d vkcknh (yxHkx 66 djksM+) ok;q çnw"k.k osQ vlqjf{kr Lrj okys {ks=kksa esa jgrh gSA
4- MCY;w,pvks osQ vuqlkj ok;q çnw"k.k ls tqM+h yxHkx lHkh ekSrsa (94») fuEu vkSj eè;e vk; okys ns'kksa esa 

gksrh gSaA
5- Xykscy cMZu vkWiQ fMtht dh fjiksVZ (2013) osQ vuqlkj] gj lky 5-5 fefy;u ls vf/d le; ls igys 

gksus okyh ekSrksa ok;q çnw"k.k osQ dkj.k gksrh gSA varjkZ"Vªh; ÅtkZ ,tsalh dh ,d vU; fjiksVZ esa çfr o"kZ 6-5 
fefy;u ekSrksa dk vuqeku yxk;k x;k gSA

6- ;wukbVsM LVsV~l esa yxHkx 30 fefy;u yksx çfrfnu vius dk;ZLFky ij •rjukd èofu Lrjksa osQ çHkko esa 
vkrs gSaA

7- 2015 esa] jksx fu;a=k.k vkSj jksdFkke osaQæ (lhMhlh) us ik;k fd 
•uu lcls vf/d 'kksj djus okyk dk;Z LFky gS] blosQ ckn 
fofuekZ.k vkSj fuekZ.k {ks=k dk LFkku vkrk gSA

8- rst vkokts ;k 'kksj cPpks osQ fodkl'khy efLr"d ij çHkko Mky 
ldrs gSaA 

9- fo'ks"kKksa osQ vuqlkj] cPpksa dh èofu;ksa dks le>us dh çkÑfrd 
{kerk] vuko';d gksus okyh vkoktksa] tSls Vsyhfotu ;k jsfM;ks ls 
cgqr ckf/r gks ldrh gSA

10- vuko';d èofu çnw"k.k ls cpus dk lcls ljy mik; gS b;jIyx 
dk mi;ksx djukA
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vH;kl

(A) fo"k;fu"B ç'u

1- çnw"k.k vkSj çnw"kd dks ifjHkkf"kr djsa\ fofHkUu çdkj osQ çnw"k.kksa dk oxhZdj.k dhft,A
2- ok;q çnw"k.k osQ çkÑfrd vkSj ekuo fufeZr lzksrksa dk mYys• dhft,A
3- fofHkUu çdkj osQ ok;q çnw"kdksa vkSj muosQ çHkkoksa dh O;k[;k dhft,A
4- fuEu ij laf{kIr uksV~l fy•sa%
 (i) cSx fiQYVj (ii) pØokr foHkktd (iii) bysDVªksLVSfVd çsflfiVsVj
5- vo'kks"kd vkSj mRçsjd ifjorZd osQ dk;Z fl¼kar dh O;k[;k djsaA
6- jsfÚtjsaV vkSj vkbZ-lh- ckW;yj osQ dkj.k ok;q çnw"k.k osQ çHkkoksa dh O;k[;k djsaA
7- èofu çnw"k.k osQ lzksrksa dh la{ksi esa O;k[;k dhft,A
8- ekuo LokLF; ij èofu çnw"k.k osQ çHkkoksa dk o.kZu dhft,A
9- èofu çnw"k.k osQ ekiu ij laf{kIr fVIi.kh fyf•,A
10- çnw"k.k fu;a=k.k fu;e 2000 dh la{ksi esa O;k[;k dhft,A

(B) cgqfodYih; iz'u

1- ok;q esa mPpre ek=kk (çfr'kr) esa gSA
 (a) vkWDlhtu (b) dkcZu MkbvkWDlkbM 
 (c) ukbVªkstu (d) vkxZu 
2- rktegy çHkkfor gks jgk gSA
 (a) èofu çnw"k.k (b) ok;q çnw"k.k
 (c)  ty çnw"k.k (d) buesa ls dksbZ Hkh
3- nqfu;k dh lcls çnwf"kr unh gSA
 (a) xaxk (b) ;equk
 (c)  ueZnk (d) dkosjh 
4- Dyksjks ÝyksjksdkcZu dk mi;ksx fdl esa fd;k tkrk gSA
 (a) jsfÚtjsVj (b) ,;j oaQMh'kuj
 (c) ijÝ;we (d) mijksDr lHkh
5- dks;ys ls pyus okys fctyh la;a=k esa fdl osQ mRltZu dks fu;af=kr djus osQ fy, bysDVªks&LVSfVd çsflfiVsVj 

yxk, tkrs gSaA
 (a) SO2 (b) NO2

 (c)  SPM (d) CO
6- dkSu lk çnw"k.k tho esa Jo.k {kerk esa deh dk dkj.k curk gS\
 (a) ok;q çnw"k.k (b) èofu çnw"k.k
 (c) ty çnw"k.k (d) e`nk çnw"k.k
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7- 'kksj dk lqjf{kr Lrj fdl ij fuHkZj djrk gS\
 (a) 'kksj dk Lrj ,oa 'kksj osQ çfr vukoj.k (b) {ks=k
 (c) fip  (d) vko`fÙk
8- fuEu esa ls fdl LosQy dk mi;ksx èofu ;k 'kksj dh çcyrk osQ fy, fd;k tkrk gSA
 (a)  jSf•d (yhfu;j) LosQy (b) y?kqx.kdh; (ykWxfjFkfed) LosQy
 (c)  ?kkrh; (,Dliksusaf'k;y) LosQy (d) mijksDr esa ls dksbZ ugha
9- fdl ;wfuV esa èofu dks ekik tkrk gS\
 (a) fdyksehVj (b) ikLdy
 (c)  fdyksxzke (d) Msflcy
10- fuEufyf•r dk mi;ksx èofu dh rhozrk dks ekius osQ fy, fd;k tkrk gSA
 (a) èofu Lrj ehVj (b) vko`fÙk ehVj
 (b) mijksDr nksuksa  (d) mijksDr esa ls dksbZ ugha
11- fuEufyf•r esa ls dkSu lk ,tsaV eq[; :i ls f}rh;d çnw"k.k osQ fy, ftEesnkj gS\
 (a) LekWx vkSj vkstksu (b) lYiQj VªkbvkWDlkbM
 (c) ukbVªkstu MkbvkWDlkbM (d) mijksDr lHkh
12- fdl ikfVZoqQysV eSVj dk vkdkj lcls gkfudkjd gS\
 (a) 10 mm (b) 2.5 mm 
 (c) 0.1 mm (d) 15 mm
13- nks rjiQk mRçsjd ifjorZd 
 (a) fudkl xSlksa dks fiQj ls çlkfjr djrk gS 
 (b) b±/u ok"i xSlksa dks tykrk gS 
 (c) CO vkSj HC dks gVkrk gS 
 (d) NO2 dks gVkrk gS
14- cSx fiQYVj dk mi;ksx fd;k tkrk gSA
 (a) nwf"kr xSl /kjk ls df.kdh; çnkFkZ dks gVkus osQ fy, 
 (b) èofu çnw"k.k dks de djus osQ fy,
 (c) xSlh; çnw"k.k dks de djus osQ fy,   
 (d) mijksDr esa ls dksbZ Hkh ugha
15- mRçsjd ifjorZd fdl esa mi;ksx fd;k tkrk gSA
 (a) eksVjlkbfdy (b) jsyos batu
 (c) gokbZ tgkt (d) dkj

cgqfodYih; iz'uksa osQ mRrj
1 (a) 2 (b) 3 (a) 4 (d) 5 (c) 6 (b) 7 (d) 8 (b) 9 (d) 10(a)

11 (d) 12 (b) 13 (c) 14 (a) 15 (d)
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vè;;u gsrq lq>k, x, lalk/u

(A) lanHkZ iqLrosaQ%

•	 C.N	Rao,	Understanding	Chemistry,	Universities	Press	(India)	Pvt.	Ltd.,	2011
•	 Arceivala,	Soli	Asolekar,	Shyam,	Waste	Water	Treatment	for	Pollution	Control	and	Reuse,	Mc-Graw	

Hiil	Education	India	Pvt.	Ltd.,	New	York,	2007,	ISBN:978-07-062099-5.
•	 Nazaroff,	 William,	 Cohen,	 Lisa,	 Environmental	 Engineering	 Science,	 Wily,	 New	 York,	 2000,	

ISBN:10-0471144940.
•	 Rao,	C.S.,	Environmental	Pollution	Control	and	Engineering	New	Age	International	Pub-	lication,	

2007,	ISBN:81-224-1835-X.
•	 Rao,	M.N.	Rao,	H.V.N,	Air	Pollution,	Tata	Mc-Graw	Hill	Publication,	New	Delhi,	1988,	ISBN:0-07-

451871-8.
•	 Patwardhan,	A.D.,	Industrial	Solid	Waste,	Teri	Press,	New	Delhi,	2013,	ISBN:978-81-	7993502-6.
•	 Metcalf	&	Eddy,	Waste	Water	Engineering,	Mc-Graw	Hill,	New	York,	2013,	ISBN:077441206..

(B) vksiu lkslZ lkWÝVos;j ,oa osclkbV%

•	 www.nptel.ac.in
•	 https://swayam.gov.in
•	 www.cpcp.gov.in
•	 www.cpcp.nic.in
•	 www.	indiaenvironmentportal.org.in
•	 www.	cpcbenvis.nic.in/noisepollution/noise_rules_2000.pdf.
•	 http://www.cpcbenvis.nic.in/noise_pollution_control.html.

iQksVksxzkiQ% lkStU; ¶fØ,fVo dkWeu¸

(C) fofM;ks lalk/u%

 ok;q çnw"k.k
ekWMÔwy&I

   

 ok;q çnw"k.k
ekWMÔwy&II

  

ok;q 
çnw"k.k

  

xSlh; çnw"k.k 
fu;a=k.k



;wfuV fof'k"V

;g ;wfuV fuEufyf•r eq[; igyqvksa ij è;ku osaQfær djrh gS%
•  lkSj ÅtkZ% lkSj ÅtkZ dh ewyHkwr ckrsa] ÝySV IysV laxzkgd (rjy vkSj ok;q) rFkk blosQ fl¼kar] mUur 

IysV laxzkgd] lksyj iksaM] lksyj okWVj ghVj] lksyj Mªk;j vkSj lksyj fLVyA
•   ck;ksekl% ck;ksekl dk ÅtkZ lzksr osQ :i esa ,oa b±/u osQ :i esa mldh rkih; fo"ks'krkvksa dk fooj.k] 

vok;oh; ikpu (,uksjksfcd Mkbts'ku)] ck;ksxSl mRiknu fØ;kfof/] ck;ksxSl dk mi;ksx vkSj HkaMkj.kA
•   iou ÅtkZ% iou ÅtkZ dh orZeku fLFkfr vkSj Hkfo"; dh laHkkouk,¡] Hkkjr esa iou ÅtkZ] iou ÅtkZ osQ 

i;kZoj.kh; ykHk ,oa leL;k,¡A
•   ÅtkZ osQ uohu lzksr% u, lzksrksa dh vko';drk] fofo/ çdkj osQ uohu ÅtkZ lzksr vkSj buosQ vuqç;ksx] 

Hkw&rkih; ÅtkZ dh vo/kj.kk vkSj mRifÙk] Hkw&rkih; ÅtkZ osQ fctyh la;a=kA
vè;;udrkZvksa esa ftKklk vkSj l`tukRedrk iSnk djus osQ fy, lHkh fo"k;ksa dks çklafxd rLohjksa osQ lkFk 

çLrqr fd;k x;k gSA vH;kl osQ fy, cgqfodYih; vkSj fo"k;fu"B ç'u fn, x, gSaA fo"k; dks vkSj vf/d le>us] 
voèkkj.kkvksa vkSj 'kadkvksa (;fn dksbZ gks) osQ Li"Vhdj.k osQ fy, lalk/u tSls lanHkZ iqLrosaQ] vksiu fjlkslZ lkWÝVos;j 
vkSj osclkbV] ohfM;ks lalk/u vkfn Hkh bdkbZ esa fn, x, gSaA #fp osQ fofHkUu fo"k;ksa ls lEcaf/r Kku osQ fy, 
D;wvkj dksM fn, x, gSa] ftUgsa vkSj vf/d tkudkjh çkIr djus gsrq LoSQu fd;k tk ldrk gSA

Hkwfedk

vkt] fo'o dh thok'e b±/u ij cgqr vf/d fuHkZjrk gSA thok'e b±/u osQ dbZ vuqç;ksx gSa tSls Å"ek dk mRiknu] 
fctyh dh vkiwfrZ gsrq tujsVj pykus osQ fy, ok"i (Hkki)] tsV foeku esa mi;ksx dh tkus okyh xSl VckZbu vkfnA 
blosQ lkFk gh] thok'e b±/u dk mi;ksx] i;kZoj.k esa LokLF; osQ fy, gkfudkjd d.kksa ,oa tyok;q dks uqdlku 
igq¡pkus okyh xzhugkml xSlksa dk mRltZu dj çnw"k.k dk dkj.k curk gSA

blfy,] ÅtkZ osQ oSdfYid lzksrksa dh vko';drk gSA gky gh osQ fnuksa esa] ÅtkZ osQ vU; lHkh :iksa dh rqyuk 
esa uohdj.kh; ÅtkZ (Renewable Energy) rsth ls fodflr gks jgh gSA thok'e b±/u dh rqyuk esa blosQ vusd 
ykHk gSa% tSlsa ty vkSj Hkwfe dk de mi;ksx] de ok;q vkSj ty çnw"k.k] oU; thou ,oa i;kZokl dks de uqdlku] 
xzhugkml xSl dk de mRltZu ;k mRltZu dk u gksukA

bl ;wfuV dk mís'; ÅtkZ osQ uohdj.kh; lzksrksa dh ewyHkwr vo/kj.kkvksa ls ifjp; djkuk gS ftlesa lkSj ÅtkZ] 
iou ÅtkZ] gkbMªkstu ÅtkZ] egklkxj ÅtkZ vkSj ck;ksekl 'kkfey gSaA bl ;wfuV osQ iw.kZ gksus osQ ckn] fo/kFkhZ ÅtkZ 
osQ uohdj.kh; lzksrksa dh cqfu;knh vo/kj.kkvksa dh le> fodflr djsaxs] tks mUgsa gekjs LokLF; vkSj i;kZoj.k dks 
thok'e b±/u osQ •rjukd çHkkoksa ls cpkus osQ fy, volj çnku djsxkA 

3 ÅtkZ osQ uohdj.kh; lzksr
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iwoZ&visf{kr Kku

•  gkbZLowQy Lrj dk jlk;u 'kkL=k

;wfuV vkmVdEl

fo|kFkhZ fuEufyf•r esa l{ke gksaxs%
U3–O1% lkSj ÅtkZ vkSj nksgu dh fof/;ksa dh O;k[;k djus esaA 
U3–O2% ck;ksekl dh fo'ks"krk,¡ ,oa bldh ikpu çfØ;k ij ppkZ djus esaA 
U3–O3% iou ÅtkZ rFkk i;kZoj.k ij blosQ çHkko dh O;k[;k djus esaA 
U3–O4% uohu ÅtkZ lzksrksa vkSj muosQ vuqç;ksxksa dk o.kZu djus esaA 

;wfuV vkmVdEl
(UOs)

dkslZ vkmVdEl (COs) osQ lkFk visf{kr laca/
(1-detksj lglaca/_ 2-eè;e lglaca/_ 3-etcwr lglaca/)

CO-1 CO-2 CO-3 CO-4 CO-5 CO-6

U3–O1 - - 3 - - -

U3–O2 - - 3 - - -

U3–O3 - - 3 - - -

U3–O4 - - 3 - - -

3.1 ifjp;

¶eq>s dksbZ lansg ugha gS fd ge lkSj ÅtkZ dk nksgu djus esa liQy gksaxsA ;fn lw;Z dh fdj.ksa ;q¼ dk 
gfFk;kj gksrha] rks lkSj ÅtkZ gekjs ikl lfn;ksa igys gksrh¸A 

 & tkWtZ iksVZj] jlk;u foKku esa ukscy iqjLdkj fotsrk] 1967
i;kZoj.k dks thok'e b±/u osQ •rjukd çHkko ls cpkus osQ fy, ÅtkZ osQ uohdj.kh; lzksrksa dk mi;ksx 

vifjgk;Z gks x;k gSA ;g lzksr çÑfr esa fofHkUu :iksa esa miyC/ gSa tSls lkSj ÅtkZ] iou ÅtkZ] gkbMªkstu ÅtkZ] 
egklkxj ÅtkZ] ck;ksekl vkfnA ÅtkZ osQ ikjaifjd :iksa dh rqyuk esa ÅtkZ osQ uohdj.kh; lzksr osQ vusd ykHk gSa_ 
tSls] xzhugkml xSl dk mRltZu u gksuk ;k de gksuk] ok;q çnw"kd dk u gksuk ;k de gksuk] de ykxr] lHkh osQ 
fy, lqyHk] jkstxkj osQ volj vkfnA bl ;wfuV esa lkSj ÅtkZ] iou ÅtkZ] ck;ksekl osQ nksgu dh fofHkUu i¼fr] 
ÅtkZ osQ u, lzksrksa osQ vuqç;ksx_ gkbMªkstu vkSj egklkxj ÅtkZ lfgr muosQ ykHkksa ij foLrkj ls ppkZ dh xbZ gSA

3.2 lkSj ÅtkZ

gesa lw;Z ls 'kq¼] çnw"k.k jfgr vkSj v{k; ÅtkZ] mTToy çdk'k vkSj Å"ek osQ :i esa çkIr gksrh gS bls lkSj ÅtkZ 
osQ :i esa tkuk tkrk gSA oSls rks lw;Z i`Foh ls 15 djksM+ fdyksehVj nwj fLFkr gS] fiQj Hkh lkSj ÅtkZ çpqj ek=kk 
esa /jrh ij igq¡prh gSA lw;Z ls gesa ,d ?kaVs esa ftruh ÅtkZ feyrh gS] og iwjs fo'o osQ lHkh yksxksa }kjk ,d o"kZ 
esa miHkksx dh xbZ ÅtkZ ls dgha vf/d gSA lkSj ÅtkZ lcls fo'oluh; ÅtkZ dk lzksr gS vkSj i`Foh ij ÅtkZ osQ 
vf/dka'k vU; :iksa dk lzksr Hkh gSA
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,sfrgkfld :i ls] yksx lkSj ÅtkZ dk mi;ksx bekjrksa dks xeZ j•us] vkx mRiUu djus vkSj vkS|ksfxd çfØ;kvksa 
dks pykus vkfn osQ fy, djrs jgs gSaA lkSj ÅtkZ] ÅtkZ dk ,d 'kfDr'kkyh lzksr gS] gkyk¡fd] blosQ osQoy ,d NksVs 
ls fgLls dk mi;ksx eq[; :i ls fuEufyf•r osQ fy, fd;k tk ldrk gS%

•	 	fo|qr mRiknu (Generate electricity)
•	 	rkiu vkSj 'khryu (HeatingAnd cooling)
•	 	Hkkstu idkus (Cooking)
•	 	ty vyo.khdj.k (Water desalination)

fp=k 3-1% lkSj ÅtkZ osQ mi;ksx

3.2.1 ÝySV IysV laxzkgd (rjy vkSj ok;q)

ÝySV IysV laxzkgd (Flat Plate Collector) lcls ekSfyd lkSj ÅtkZ laxzkgd gSA ;g eq[; :i ls ?kjsyw xeZ ikuh 
dh ç.kkyh osQ fy, mi;ksx fd;s tkrs gSA

ÝySV IysV laxzkgd esa fuEufyf•r fo'ks"krk,¡ 'kkfey gSa%
•	 	dkyh IysV dh lrg & vkifrr (incident) lkSj fofdj.k dks vo'kksf"kr djus osQ fy,A
•	 	dk¡p dk vkoj.k & dk¡p dh ikjn'khZ lrg fofdj.k dks vo'kks"kd rd lapkfjr djus] lkFk gh Å"ek osQ 

ßkl dks jksdus osQ fy,A
•	 	æo@ok;q ;qDr VÔwc & laxzkgd ls Å"ek LFkkukarfjr djus osQ fy,A
•	 	vk/kj lajpuk & laxzkgd osQ vo;o dks lqj{kk çnku djus ,oa /kj.k djus osQ fy,A 
•	 	Å"ek jks/u (bUlqys'ku) & laxzkgd osQ fdukjksa vkSj ry ls Å"ek osQ ßkl dks jksdus osQ fy,A 
ÝySV IysV laxzkgd esa] lkSj fofdj.k] dkyh lrg okyh IysV }kjk vo'kksf"kr fd;s tkrs gS vkSj fiQj vo'kksf"kr 

Å"ek æo@ok;q ;qDr VÔwc esa LFkkukarfjr gks tkrh gSA laxzkgd osQ ry vkSj fdukjksa esa FkeZy bUlqys'ku vkSj IysV osQ 
Åij dk¡p dk vkoj.k (Xykl LØhu)] Å"ek osQ LFkkukUrj.k osQ nkSjku Å"ek osQ ßkl dks jksdrs gSA
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ÝySV&IysV flLVe] lkekU; :i ls 30ºC ls 80ºC rkieku dh lhek rd dke djrs gSA gkyk¡fd] oSD;we 
bUlqys'ku (vacuume insulation) vkSj lsysfDVo dksfVaXl (selective coatings) dks fu;ksftr djus okys mUur 
laxzkgd 200°C rd rkieku çkIr dj ldrs gSaA ÝySV IysV laxzkgd osQ oqQN ykHk gSa_ fuekZ.k esa vklku] de 
fofuekZ.k ykxr] de j•j•ko vkfnA 

Å"ek osQ LFkkukUrj.k osQ fy, ÝySV IysV laxzkgd esa ekè;e osQ :i esa rjy (liquid) ;k gok dk mi;ksx fd;k 
tk ldrk gSA rjy osQ :i esa] ty viuh miyC/rk vkSj vPNs rkih; xq.kksa osQ dkj.k lkekU; fodYiksa esa ls ,d gSA

ty vk/kfjr ÝySV IysV laxzkgd% blesa] ty dk mi;ksx Å"ek LFkkukUrj.k osQ ekè;e osQ :i esa fd;k 
tkrk gSA ty dks vkerkSj ij rjy inkFkZ osQ :i esa blosQ mPp m"eh; {kerk vkSj mPp æO;eku ?kuRo osQ dkj.k 
mi;ksx fd;k tkrk gS] ,oa Å"ek LFkkukUrj.k osQ fy, NksVh VÔwc vkSj ikbi dk mi;ksx Hkh dj ikrs gSA

ty osQ mi;ksx dk ,d uqdlku gS fd lfnZ;ksa osQ nkSjku ;g te tkrk gS] tks laxzkgd ;k ikbi ykbUl dks 
uqdlku igq¡pk ldrk gSA bls le;&le; ij laxzkgd ls gVkdj çcfU/r fd;k tk ldrk gSA

ok;q vk/kfjr ÝySV IysV laxzkgd% bl çdkj osQ laxzkgd esa] rjy@ty osQ LFkku ij gok dk mi;ksx Å"ek 
LFkkukUrj.k osQ ekè;e osQ :i esa fd;k tkrk gSA bl çdkj osQ IysV laxzkgd dk mi;ksx LFkku dks xeZ djus ;k 
iQly lq•kus osQ fy, fd;k tkrk gSA vkerkSj ij blesa ikbi esa gok dk cgko cuk;s j•us osQ fy, ia•s dh 
vko';drk gksrh gSA

3.2.2 ÝySV IysV laxzkgd dk fl¼kar

ÝySV IysV laxzkgd dk fl¼kar vR;ar ljy gSA tc /krq dh pknj (sheet) dks lkSj fofdj.k esa j•k tkrk gS] rks 
pknj dk rkieku rc rd c<+rk tk,xk tc rd fd ÅtkZ (lkSj fofdj.k) çkIr gksus dh nj /krq dh pknj ls 
ÅtkZ LFkkukarfjr ;k yqIr gksus dh nj osQ cjkcj ugha gks tkrh gSA 

fp=k 3-2% ÝySV IysV laxzkgd dk dk;Z fl¼kar

/krq 'khV dk og rkieku ftlosQ ckn rkieku esa vkSj dksbZ o`f¼ ntZ ugha dh tkrh gS] ¶larqyu¸ rkieku 
(equilibrium temperature) dgk tkrk gSA vc] ;fn IysV osQ fiNys Hkkx dks Å"ekjks/h (insulated) çnkFkZ 
ls lajf{kr fd;k tkrk gS] vkSj IysV dh Åijh lrg dks dkys jax esa jaxk tkrk gS vkSj dk¡p osQ vkoj.k ls <d 
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fn;k tkrk gS] ml fLFkfr esa larqyu rkieku lk/kj.k •qyh pknj dh rqyuk esa cgqr vf/d gksxkA bl /krq dh 
'khV dks ty@ok;q ifjlapkjh ç.kkyh (circulating system) ls tksM+dj Å"ek laxzkgd esa ifjofrZr fd;k tkrk gSA 
Å"ek laxzkgd ls vo'kksf"kr Å"ek VÔwc esa Hkjs ikuh@gok esa LFkkukarfjr gks tkrh gS vkSj varr% ,d HkaMkj.k VSad esa 
LFkkukarfjr dh tkrh gSA

3.2.3 dksfVax vkSj mUur laxzkgd dk egRo

lkSj vo'kks"kd lrg lkSj rkih; laxzkgd (solar thermal collector) dk ewyHkwr fgLlk gS] D;ksafd ;g lkSj fofdj.k 
osQ vo'kks"k.k osQ lkFk fofdj.k ls gksus okys m"ek ßk"k (heat losses) dks de djus osQ fy, Hkh ftEesnkj gSA lkSj 
vo'kks"kd lrg }kjk lkSj vo'kks"k.k vkSj mRltZu dk lkSj rkih; laxzkgd dh n{krk ij vf/d çHkko iM+rk gSA 
;g IysVsa vkerkSj ij rkack ;k ,Y;wehfu;e /krq ls cuh gksrh gSa ftuesa vPNk rki laokgd (heat conductor) xq.k 
gksrk gSA dHkh&dHkh bu vo'kks"kd IysVksa dks fo'ks"k dksfVaXl osQ lkFk isaV fd;k tkrk gS tks lkekU; dkys jax dh 
rqyuk esa m"ek dks csgrj <ax ls vo'kksf"kr vkSj cuk, j•us osQ fy, fMtkbu dh tkrh gSaA fo'ks"k dksfVaXl IysV osQ 
vo'kks"kd xq.kksa dks c<+kus esa enn djrh gS tSls mPp rkieku osQ fy, lgu'khyrk] ijkcSaxuh fofdj.k (UV) vkSj 
ueh osQ fy, çfrjks/] LFkkf;Ro] vkWfIVdy fo'ks"krk,¡ bR;kfnA

mUur IysV laxzkgd% ikjaifjd IysV laxzkgd ç.kkyh esa] ikuh dks 80ºC rd xeZ fd;k tk ldrk gS] tks 
cM+s iSekus ij xeZ ikuh rFkk LFkku dks xeZ djus osQ fy, muosQ vuqç;ksxksa dks lhfer djrk gSA gkyk¡fd] laxzkgd 
ls ifjos'k esa gksus okys m"ek ßk"k dks de djosQ IysV laxzkgd dh rki {kerk dks c<+k;k tk ldrk gSA vU; 
vuqç;ksxksa tSls fctyh mRiknu vkfn osQ fy, 120ºC–130ºC dh lhek esa æo rkieku dh vko';drk gksrh gSA 
rkieku dh bl lhek dks çkIr djus osQ fy,] lkekU; IysV vo'kks"kd osQ LFkku ij] •kyh (oSD;we) Xykl VÔwc] 
ftls lsysfDVo dksfVax&dkys vo'kks"kd osQ lkFk ysfir dj mi;ksx fd;k tkrk gSA bl çdkj dh O;oLFkkvksa okys 
IysV laxzkgd dks mUur IysV laxzkgd dgk tkrk gSA mUur IysV laxzkgd dk mi;ksx djosQ rkieku dks 150ºC rd 
c<+k;k tk ldrk gS ftlls laxzkgd dh vuqç;ksx lhek dks fctyh mRiknu] lksyj ,;j oaQMh'kfuax flLVe vkfn 
osQ fy, c<+k;k tk ldrk gSA

3.2.4 lksyj iksaM] lksyj okWVj ghVj] lksyj Mªk;j vkSj lksyj fLVYl

lw;Z uohdj.kh; ÅtkZ dk lcls cM+k lzksr gS vkSj lkSj ÅtkZ i`Foh osQ lHkh Hkkxksa esa çpqj ek=kk esa miyC/ gSA ÅtkZ 
osQ vuohdj.kh; lzksrksa osQ lokZsÙke fodYiksa esa ls ;g ,d gSA lkSj ÅtkZ osQ nksgu djus osQ dbZ rjhosQ gSa mnkgj.k 
osQ fy, lksyj iksaM] lksyj okWVj ghVj] lksyj Mªk;j vkSj lksyj fLVYl osQ mi;ksx }kjkA

3.2.4.1 lksyj iksaM

;g ,d lkSj ÅtkZ laxzkgd gS] tks vkdkj esa dkiQh cM+k gS vkSj rkykc (pond) tSlk fn•rk gSA lksyj iksaM cgqr 
gh ljy fl¼kar ij dke djrk gSA ge lHkh tkurs gSa fd tc ikuh ;k gok dks xeZ fd;k tkrk gS rks os gYosQ 
gks tkrs gSa vkSj Åij dh vksj mBrs gSa tSls xeZ gok dk xqCckjkA blh çdkj ,d lk/kj.k rkykc esa lw;Z dh fdj.ksa 
ikuh ij iM+rh gSa] vkSj rkykc osQ Hkhrj ls xeZ ikuh Åij lrg dh vkSj vkrk gS ysfdu ok"ihdj.k osQ ekè;e ls 
ok;qeaMy esa Å"ek •ks nsrk gSA ifj.kke Lo#i rkykc dk ikuh ok;qeaMyh; rkieku ij cuk jgrk gSA lksyj iksaM esa] 
m"ek dh gkfu dks ikuh esa ued ?kksydj jksdk tkrk gS] ftlls rkykc esa ikuh dh lkaærk xgjkbZ osQ lkFk c<+rh 
tkrh gS vkSj Hkkjh ikuh Åij dh vkSj mB ugha ikrkA

lksyj iksaM esa eq[; :i ls rhu tksu gksrs gSaA Åijh tksu lrg dk tksu gS ftls Åijh laoguh tksu dgk 
tkrk gS] tks lkekU; :i ls ok;qeaMyh; rkieku ij gksrk gS vkSj blesa ued dh ek=kk cgqr de gksrh gSA fupyk 
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{ks=k lcls vf/d ued okyk tksu gSA bl tksu esa] lkSj ÅtkZ Å"ek osQ :i esa laxzfgr gksrh gS] vkSj blfy,] bls 
HkaMkj.k tksu ;k fupyk laogu tksu dgk tkrk gSA bu nks tksu osQ chp esa ,d egRoiw.kZ tksu gksrk gS ftls ço.krk 
(gradient) tksu ;k xSj&laoguh tksu dgk tkrk gSA bl tksu esa] ikuh dh xgjkbZ osQ lkFk ued dh ek=kk c<+rh 
gS vkSj bl rjg ,d ço.krk ?kuRo cukrk gSA ;fn ge bl tksu esa ,d fo'ks"k ijr ij fopkj djsa] rks ml ijr 
ls ikuh Åij ugha mB ldrk gS] D;ksafd bl tksu osQ Åij osQ ikuh dh ijr esa ued dh ek=kk de gksrh gS vkSj 
blfy, ;g gYdk gksrk gSA blh rjg] bl ijr ls ikuh uhps ugha tk ldrk D;ksafd bl tksu osQ uhps dh ikuh dh 
ijr esa ued dh ek=kk vf/d gksrh gS vkSj blfy, ;g Hkkjh gksrh gSA ;g ço.krk tksu ,d ikjn'khZ bUlqysVj osQ 
:i esa dk;Z djrk gS tks lw;Z osQ çdk'k dks fupys tksu rd igq¡pus rks nsrk gS] ysfdu bls ogh jksdrk gSA blfy,] 
tc lw;Z dk çdk'k lksyj iksaM ij iM+rk gS] rks vkus okyh vf/dka'k /wi uhps rd igq¡p tkrh gS vkSj bl çdkj 
¶HkaMkj.k tksu¸ xeZ gks tkrk gSA pwafd bl tksu ls m"ek dh gkfu dks blosQ Bhd Åij balqysVj tksu osQ dkj.k jksd 
ikrs gS] blfy, rkykc dk ry vR;f/d mPp rkieku rd xeZ gksrk gS vkSj dHkh&dHkh ;g 80ºC ls vf/d rd 
igq¡p ldrk gSA var esa] FkeZy ÅtkZ fudkyus osQ fy, xeZ ikuh dks uhps osQ Lrj ls] rkykc esa ls xqtjrs ikbi esa 
LFkkukarfjr fd;k tkrk gSA

Evaporative losses

Concentration

Tem
perature

Reflected 
Radiation Incident 

Radiation

Upper Convective Zone

Non-Convective Zone

Lower
Convective 

Zone

fp=k 3-3% lksyj iksaM 

vuqç;ksx% lksyj iksaM }kjk mRiUu Å"ek osQ dbZ vuqç;ksx gSa vkSj ;g thok'e b±/u osQ mi;ksx dks de djus 
esa ;ksxnku dj ldrs gSaA rkykc ls fudkyh xbZ Å"ek dk mi;ksx jlk;u] Hkkstu] oL=k vkSj vU; vkS|ksfxd mRiknksa 
osQ mRiknu osQ fy, fd;k tk ldrk gSA bldk mi;ksx xzhugkml] fLofeax iwy vkSj vU; bekjrksa vkSj dk;kZy;ksa dks 
xeZ j•us osQ fy, Hkh fd;k tk ldrk gSA Å"ek dks fctyh esa Hkh ifjofrZr fd;k tk ldrk gSA fctyh osQ :ikarj.k 
dh ykxr cgqr de vkSj fdiQk;rh gSA ;g fo'ks"k :i ls nwjLFk LFkkuksa esa mi;ksxh gSA lksyj iksaM E;qfufliy ty 
ç.kkfy;ksa osQ fy, ikuh dks foyo.khdj.k osQ ekè;e ls 'kq¼ Hkh dj ldrk gSA

ykHk% lksyj iksaM osQ mi;ksx osQ dbZ ykHk gSaA pwafd blesa varfuZfeZr rkih; ÅtkZ HkaMkj.k gS] blfy, bldk 
mi;ksx o"kZ Hkj] ekSle dh fLFkfr dh ijokg fd, fcuk] fnu&jkr fd;k tk ldrk gSA xzkeh.k {ks=kksa esa] de fodflr 
ns'kksa esa] tgk¡ cM+s rkykc cuk, tk ldrs gSa] thok'e b±/u çkS|ksfxfd;ksa osQ fodYi osQ :i esa lksyj iksaM fo'ks"k :i 
ls vkd"kZd gSA lksyj iksaM ls çkIr ÅtkZ vkerkSj ij Hkouksa esa mi;ksx fd, tkus okys ÝySV&IysV lksyj ty&rki 
ç.kkfy;ksa (sloar water heatig system) dh rqyuk esa vf/d fdiQk;rh gksrh gSA pwafd rkykc fcuk fdlh b±/u dks 
tyk, Å"ek ÅtkZ çnku djrs gS] ;g ok;q çnw"k.k ugha djrs gS] lkFk gh thok'e b±/u tSls ikjaifjd ÅtkZ lalkèkuksa 
osQ laj{k.k esa ;ksxnku nsrs gSA
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uqdlku% lksyj iksaM esa oqQN dfe;k¡ gSaA blosQ fy, Hkwfe osQ fo'kky {ks=kiQy dh vko';drk gksrh gS vkSj 
blfy,] ?kuh vkcknh okys {ks=kksa osQ fy, vuqi;qDr gks ldrs gSA rkykc dks •kjs ikuh dh fujarj vkSj cM+h vkiwfrZ 
vkSj mPp Lrj dh lkSj ÅtkZ fuos'k (buiqV) dh Hkh vko';drk gksrh gSA blosQ vfrfjDr] bls dk;Zdkjh fLFkfr esa 
j•us osQ fy, fu;fer j•j•ko dh cgqr vko';drk gksrh gSA

gkyk¡fd lksyj iksaM dk fuekZ.k dgha Hkh fd;k tk ldrk gS] ysfdu mudk fuekZ.k mu txgksa ij djuk fdiQk;rh 
gS tgk¡ lLrk ued] leqæ osQ ikuh dh vPNh vkiwfrZ ;k Hkjus (filling) vkSj ç/kou (flushing) osQ fy, ikuh] 
mPp lkSj fofdj.k vkSj de dher ij Hkwfe miyC/ gksA Hkkjr esa rfeyukMq] xqtjkr] vka/z çns'k vkSj mM+hlk osQ 
rVh; {ks=k lksyj iksaM osQ fy, vkn'kZ :i ls mi;qDr gSaA

3.2.4.2 lksyj okWVj ghVj 

;g lw;Z ls çkIr fofdj.k ÅtkZ dk mi;ksx djosQ ikuh xeZ djus esa enn djrs gSA bl midj.k dk mi;ksx djosQ 
ikuh 60ºC ls 80ºC rd vklkuh ls xeZ fd;k tk ldrk gSA ?kjsyw mi;ksx osQ fy, 100 ls 300 yhVj {kerk osQ 
lksyj okWVj ghVj (SWH) mi;qDr gSA jsLrjka] oSaQVhu] xsLV gkml] gksVy] vLirky vkfn esa cM+h {kerk osQ SWH 
mi;ksx fd;s tk ldrs gSA ?kjksa esa mi;ksx gksus okys bysfDVªd xhtj dks 100 yhVj {kerk okys SWH ls cnydj] 
çfr o"kZ yxHkx 1500 ;wfuV fctyh cpk ldrs gS rFkk çfr o"kZ 1-5 Vu dkcZu MkbvkWDlkbM osQ mRltZu dks jksd 
ldrs gSA

lksyj okWVj ghVj osQ eq[; ?kVdksa esa 'kkfey gSa%
1- lkSj fofdj.k ls ÅtkZ ,d=k djus osQ fy, laxzkgd 
2- xeZ ikuh osQ HkaMkj.k osQ fy, Å"ekjks/h VSad 
3- vk/kj lajpuk 
4- tksM+us okys ikbi vkSj lacaf/r midj.k 

fp=k 3-4% lksyj okWVj ghVj
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lw;Z dh fdj.ksa laxzkgd IysV ij iM+rh gSa vkSj laxzkgd dh dkyh lrg }kjk vo'kksf"kr gks tkrh gSaA vo'kksf"kr 
Å"ek blesa cgus okys ikuh esa LFkkukarfjr gksrh gSA xeZ ikuh dks ,d HkaMkj.k VSad esa ,d=k fd;k tkrk gSA Å"ek 
dh gkfu dks jksdus osQ fy, VSad dks bUlqysV fd;k tkrk gSA

lkSj ÅtkZ osQ lcls fdiQk;rh mi;ksxksa esa ls ,d lksyj okWVj ghVj gSA çfr o"kZ] nqfu;k Hkj esa dbZ gtkj u, 
lksyj okWVj ghVj yxk, tkrs gSaA budk mi;ksx ?kjksa] lkeqnkf;d osaQæksa] ufl±x gkse] gksVyksa] Nk=kkoklksa] m|ksx vkfn 
osQ fy, fd;k tk ldrk gSA lkSj okWVj ghVj osQ mi;ksx ls fctyh osQ fcyksa esa dkiQh deh vk ldrh gSA ikjaifjd 
okWVj ghVj dks lksyj okWVj ghVj ls cnyus ls] ,d ?kj fctyh fcy ij 70»&80» dh cpr dj ldrk gSA lksyj 
okWVj ghVj esa fd;k x;k fuos'k mi;ksx osQ vk/kj ij 2 ls 4 o"kks± esa iqu%Hkqxrku (payback) gks tkrk gSaA

3.2.4.3 lksyj Mªk;j

lkSj ÅtkZ ,d thou{ke (viable) oSdfYid ÅtkZ cu xbZ gS vkSj bls fofo/ vuqç;ksxksa osQ fy, m"eh; ÅtkZ esa 
ifjofrZr fd;k tk ldrk gS] tSls ikuh xeZ djus] fctyh mRiknu] •k| lq•kus] Ñf"k mRiknksa dks lq•kus] fo'ks"kdj 
lfCt;k¡ vkSj iQy vkfnA iqjkus fnuksa esa] •k| inkFkks± dks lq•kus osQ fy, /wi esa •qyh gok esa j•us dh ikjaifjd 
fof/ FkhA gkyk¡fd] ;g fof/ de •k| ek=kk osQ fy, çHkkoh Fkh] ysfdu •qyh gok esa j•k •k| inkFkZ vklkuh 
ls nwf"kr gks ldrk gSA /wi esa lq•kus ls •k| inkFkZ lh/s lw;Z fofdj.k osQ laidZ esa vkrs gS] blosQ foijhr] lksyj 
Mªk;j esa vçR;{k lkSj fofdj.k dk mi;ksx gksrk gSA 

lksyj Mªk;j dh rduhd dk fl¼kar lksyj laxzkgd esa gok dh ek=kk dks xeZ djosQ lkSj ÅtkZ ,d=k djuk 
gS vkSj laxzkgd ls layXu lq•kus okys •k| d{k esa xeZ gok dks LFkkukarfjr djuk gS tgk¡ lw•kus okys •k| dks 
j•k tkrk gSA lksyj Mªkb±x •k| çnkFkZ lq•kus dh vf/d LoPN rduhd gS D;ksafd ckfj'k] /wy] dhM+s] if{k;ksa 
vkfn osQ ekè;e ls •k| mRikn nwf"kr ugha gksrs gSA mRiknksa ij lkSj fofdj.k (/wi) dk dksbZ lh/k çHkko ugha gS 
og osQoy xeZ gok ls lw•rs gSaA lksyj Mªk;j •k| mRiknksa dks cM+h ek=kk esa lq•kus osQ fy, rFkk NksVs fdlkuksa vkSj 
•k| mRikndksa osQ fy, mi;qDr gSaA

Sunlight

Glass

Cold air in

Hot air out

Insulated casing

Food to be dried

Black absorption 
surface

fp=k 3-5% lksyj Mªk;j

3.2.4.4 lksyj fLVYl

lksyj fLVy ,d gfjr ÅtkZ mRikn gS tks ikuh dks 'kq¼ djus osQ fy, çkÑfrd lw;Z ÅtkZ dk mi;ksx djrk gSA ;g 
i;kZoj.k osQ vuqowQy gSa] lksyj fLVYl ihus vkSj Hkkstu idkus osQ fy, 'kq¼ ikuh dh vkiwfrZ djus esa l{ke gSa] ;gk¡ 
rd fd mu {ks=kksa esa Hkh tgk¡ ÅtkZ dk dksbZ vU; lzksr miyC/ ugha gSA ;g ok"ihdj.k vkSj la?kuu (condensation) 
çfØ;k osQ fl¼kar ij dke djrk gSA fLVy ,d csflu (tgk¡ v'kq¼ ikuh j•k tkrk gS) dk cuk gksrk gS] ;g pkjksa 
vkSj ls iwjh rjg balqysVsM jgrk gS] lkSj ÅtkZ osQ fy, ikjn'khZ dk¡p dk vkoj.k gksrk gSA lcls igys] 'kq¼ djus 
okys ikuh dks csflu esa Hkjk tkrk gS] vkSj lkSj fLVy dks /wi esa j•k tkrk gS] lkSj fofdj.k ls ÅtkZ vo'kksf"kr 
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dj ikuh xeZ gksus yxrk gSA tSls gh ikuh dk rkieku c<+rk gS] rjy H2O ok"i esa ifjofrZr gks dj dk¡p dh Nr 
dh vksj okf"ir gks tkrk gS] vkSj v'kqf¼;k¡ uhps csflu esa jg tkrh gSaA la?kuu] nwljk oSKkfud fl¼kar ftl ij lkSj 
fLVYl dk;Z djrk gSA ikuh /hjs&/hjs dk¡p ij la?kfur gksrk gS] ftlls 'kq¼ ikuh dh cwansa curh gSaA pwafd dk¡p nwljs 
csflu dh vksj >qdk gqvk gksrk gS] blfy, ikuh dh cwansa lkiQ ikuh osQ csflu esa fxjrh gSaA pwafd dksbZ Hkh •fut] 
cSDVhfj;k ;k vU; inkFkZ 'kq¼ H2O osQ lkFk okf"ir ugha gks ikrs gSa] blfy, ikuh dh cwansa tks nwljs csflu esa çkIr 
gksrh gSa] 'kq¼ gksrh gSa] vkSj ihus vkSj Hkkstu idkus osQ fy, lqjf{kr gksrh gSaA

Solar Radiation

Sun

Brine tanksFresh water tanks

Glass

Basin

Sea 
water 
tank

fp=k 3-6% lksyj fLVYl 

'kqf¼dj.k osQ vf/dka'k vU; lzksr] tSls okf.kfT;d ty&ckVfyax (Water-Botting) la;a=k vkfn esa çk;%] 
'kqf¼dj.k çfØ;k osQ fy, ikuh dks mckyk tkrk gSA mckyus ls] mldk pH eku cgqr de gks tkrk gS] ftlls 
ikuh dk Lokn cny tkrk gSA tcfd lksyj fLVy esa] ikuh çkÑfrd :i ls 'kq¼ gksrk gS] ftlls pH Lrj larqfyr 
jgrk gS vkSj blfy,] ikuh dk Lokn (taste) cuk jgrk gSA

3.3 ck;ksekl

ck;ksekl uohdj.kh; dkcZfud inkFkks± osQ æO;eku (mass) dks lanfHkZr djrk gS tks thfor thoksa ls çkIr gksrk gS] 
ftlesa ikS/s] i'kq vkSj tSo jklk;fud ifjçs{; (perspective) ls lw{etho] lsY;qykst] fyfXuu] 'koZQjk] olk vkSj 
çksVhu 'kkfey gSaA ck;ksekl uohdj.kh; ÅtkZ dk lzksr gSA bldk mi;ksx rc ls gksrk vk jgk gS] tc ls ekuo us 
Hkkstu idkus vkSj ifjos'k dks xeZ j•us osQ fy, igyh ckj ydM+h dk ngu 'kq: fd;kA ck;ksekl ges'kk ls ekuo 
tkfr osQ fy, ÅtkZ dk ,d çeq• lzksr jgk gS vkSj ,d vuqeku osQ vuqlkj nqfu;k dh oqQy ÅtkZ vkiwfrZ esa 10» 
ls 14» ;ksxnku ck;ksekl dk gSA

ÅtkZ osQ fy, mi;ksx fd, tkus okys lcls lkekU; ck;ksekl lzksr ikS/s] ydM+h vkSj tSfod vif'k"V gSaA 
gkyk¡fd] çeq• ck;ksekl lzksr gSa%
1-  ydM+h vkSj ydM+h çlaLdj.k (processing) vif'k"V% tykÅ ydM+h] ydM+h osQ iSysV~l] ydM+h osQ fpIl] 

iQuhZpj fey ls cqjknk (sawdust) vkSj vif'k"V] iYi vkSj isij fey ls dkyh 'kjkcA
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2-  Ñf"k iQly vkSj vif'k"V inkFkZ% fofHkUu çdkj dh Ñf"k iQlysa tSls eDdk] lks;kchu] xUuk] fLopxzkl] ydM+h 
osQ ikS/s vkSj 'kSoky] ftuesa iQly vkSj •k| çlaLdj.k vo'ks"k Hkh 'kkfey gSaA

3-  E;qfufliy Bksl vif'k"V% blesa dkxt] dikl] Åuh mRikn] Hkkstu vkSj ydM+h osQ vif'k"V 'kkfey gSaA
4- i'kq •kn vkSj lhost dk ikuhA

ck;ksekl esa lw;Z ls çkIr ÅtkZ gksrh gSA ikS/s çdk'k la'ys"k.k osQ ekè;e ls lw;Z dh ÅtkZ dks vo'kksf"kr djrs 
gSa] vkSj dkcZu MkbvkWDlkbM vkSj ikuh dks iks"kd rRoksa (dkckZsgkbMªsV) esa ifjofrZr djrs gSaA thoksa dh bl ÅtkZ 
dks mi;ksx djus ;ksX; ÅtkZ esa cnyk tk ldrk gSA ck;ksekl dks Å"ek iSnk djus osQ fy, tyk;k tk ldrk gS] 
fctyh esa ifjofrZr fd;k tk ldrk gS ;k bls tSo b±/u esa lalkf/r fd;k tk ldrk gSA

fp=k 3-7% ck;ksekl osQ lzksr

3.3.1 b±/u osQ :i esa ck;ksekl dh Å"eh; fo'ks"krk,¡

;fn vki b±/u osQ fy, ck;ksekl dk mi;ksx djus dh ;kstuk cuk jgs gSa] rks laHkkfor leL;kvksa ls cpus vkSj 
ck;ksekl dk çHkkoh <ax ls mi;ksx djus osQ fy, bldh rkih; fo'ks"krkvksa dks le>uk vko';d gSA ck;ksekl rjy 
;k xSlh; ;k Bksl b±/u dk lzksr gks ldrk gSA bu b±/uksa esa ls lcls vf/d Bksl b±/u dk mi;ksx fd;k tkrk gSA 
Bksl ck;ksekl b±/u dh egRoiw.kZ rkih; fo'ks"krkvksa esa 'kkfey gSa%

•	 	Å"ek eku 
•	 	ueh dh ek=kk 
•	 	la?kVu 
•	 	b±/u dk vkdkj vkSj ?kuRo
Å"ek eku (Heat Value)% fdlh b±/u (kJ/kg) esa miyC/ Å"ek dh ek=kk mlosQ Å"ek eku dks n'kkZrh gSA 

;g b±/u dh lcls egRoiw.kZ fo'ks"krkvksa esa ls ,d gS D;ksafd ;g fdlh fo'ks"k b±/u esa miyC/ ÅtkZ dh oqQy 
ek=kk dks bafxr djrk gSA fdlh Hkh b±/u esa Å"ek eku vf/drj b±/u dh jklk;fud la?kVu ij fuHkZj djrk gSA

b±/u osQ Å"ek eku dks mPp Å"ek eku ;k fuEu Å"ek eku esa O;Dr fd;k tk ldrk gSA mPp Å"ek eku 
(HHV) b±/u esa miyC/ Å"ek ÅtkZ dh oqQy ek=kk gS] ftlesa fudkl xSlksa esa fufgr ÅtkZ 'kkfey gS tcfd] 
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fuEu Å"ek eku (LHV) esa fudkl xSlksa esa fufgr ÅtkZ 'kkfey ugha gSA vkerkSj ij] HHV dk mi;ksx ck;ksekl 
ngu bdkbZ (combustor) osQ fy, fd;k tkrk gSA b±/u dh varfuZfgr Å"ek (heat content) dk vkerkSj ij dksbZ 
fuf'pr eku ugha gksrk gSA ;g cgqr fHkUu gks ldrh gS] vkSj fdl tyok;q vkSj feêðh esa mxk;k x;k gS ml ij 
fuHkZj djrk gSA blfy,] ck;ksekl b±/u osQ Å"ek eku dks ,d fuf'pr eku osQ ctk; ,d lhek osQ :i esa O;Dr 
fd;k tkuk pkfg,A 

ueh dh ek=kk (Moisture Content)% ueh dh ek=kk ck;ksekl b±/u osQ Toyu'khy xq.k (burning property) 
dks çHkkfor djrh gSA mPp ueh dh ek=kk okys ck;ksekl b±/u de ueh okys ck;ksekl b±/u dh rqyuk esa de 
vklkuh ls tyrs gSa] blfy, çfr ;wfuV æO;eku (mass)] de mi;ksxh Å"ek çnku djrs gSaA blfy,] mPp ueh okys 
b±/u dh rqyuk esa de ueh okys b±/u dks çkFkfedrk nh tkrh gSA vkæZ b±/u (wet fuel) esa vf/dka'k ÅtkZ ikuh 
dks xeZ vkSj ok"ihÑr djus esa O;; gks tkrh gSA gkyk¡fd] vR;f/d 'kq"d b±/u (dry fuel) /wy tSlh leL;k,¡ 
iSnk dj ldrk gS tks midj.k dks •jkc djrs gS ;k bl dkj.k foLiQksV osQ •rjs Hkh gks ldrs gSA 

b±/u esa ueh dh ek=kk dh x.kuk ;k rks vkæZ vk/kj ij ;k 'kq"d vk/kj ij dh tk ldrh gSA vkæZ vk/kj 
dh x.kuk esa] ueh dh ek=kk] b±/u esa ikuh osQ æO;eku osQ cjkcj gksrh gS tks b±/u osQ oqQy æO;eku ls foHkkftr 
gksrh gSA 'kq"d&vk/kj x.kuk osQ ekeys esa] ueh dh ek=kk b±/u esa ikuh osQ æO;eku osQ cjkcj gksrh gS tks b±/u osQ 
'kq"d fgLls osQ æO;eku ls foHkkftr gksrh gSA O;kogkfjd :i ls] b±/u osQ ngu osQ fy, vf/dre vko';d ueh 
dk Lrj yxHkx 50 ls 60 çfr'kr gS] ftldh x.kuk vkæZ vk/kj ij dh tkrh gSA

la?kVu (Composition)% Å"ek vkSj ueh dh ek=kk osQ vykok] fofHkUu tSo b±/u osQ la?kVu blosQ fu"iknu 
(performance) dks çHkkfor djrh gSA eq[; la?kVu xq.kksa esa 'kkfey gSa_ jk• dh ek=kk (ash content)] LySfxax vkSj 
iQkmfyax (slagging – fouling) dh laosnu'khyrk] vkSj ok"i'khy çfr'kr (percent volatiles)A

¶jk• dh ek=kk¸ tSo b±/u esa xSj&ngu'khy inkFkks± dk æO;eku va'k gSA ;g ,d egRoiw.kZ iSjkehVj gS] tks 
ngu n{krk dks de dj ldrk gS ;k jk• çca/u ra=k dks vo#¼ dj ldrk gSA

¶LySfxax vkSj iQkmfyax (ifjnw"k.k)¸ dh leL;k rc mRiUu gksrh gS] tc jk• fi?kydj ngu midj.k osQ 
Hkhrj tek gksus yxrh gSA T;knkrj le;] jk• ikmMj osQ :i esa jgrh gS] gkyk¡fd] oqQN ifjfLFkfr;ksa esa] jk• 
vkaf'kd :i ls fi?ky ldrh gS] rFkk ngu ra=k dh lrgksa (nw"k.k) ;k ngu d{k (LySfxax@fDyadfjax) osQ ry esa 
çnkFkZ osQ dBksj VqdM+ksa ij tek gks ldrh gSA ;g ns•k x;k gS fd mPp •fut lkexzh osQ lkFk&lkFk b±/u esa xanxh 
osQ dkj.k iQkmfyax vkSj LySfxax dh leL;k gks ldrh gSA blfy,] b±/u dks feêðh vkSj vU; nwf"kr inkFkks± ls eqDr 
j•k tkuk pkfg,A jk• mRiUu u gksa] blosQ fy, ngu rkieku dks dkiQh de j•dj LySfxax vkSj iQkmfyax dks 
de fd;k tk ldrk gSA

b±/u esa ¶ok"i'khy çfr'kr¸ ,d xq.k gS ;g b±/u osQ ml va'k dks lanfHkZr djrk gS tks mPp rkieku ij 
xeZ djus ij okf"ir gks xSl esa cny tkrk gSA ¶mPp ok"i'khy¸ b±/u ngu ls igys ok"ihÑr gks tkrs gSaA bls 
Toyu'khy ngu (flaming combustion) dgrs gSaA ;g xq.k ngu d{k osQ çn'kZu dks çHkkfor dj ldrk gS vkSj 
ck;ksekl b±/u ngu bdkbZ (biomass fuel combustor) dks fMtkbu djrs le; bls è;ku esa j•k tkuk pkfg,A 

b±/u dk vkdkj vkSj ?kuRo% ck;ksekl b±/u esa d.kksa dk vkdkj vkSj ?kuRo Hkh egRoiw.kZ dkjdksa esa ls 
,d gS ;g bldh rkih; fo'ks"krkvksa dks çHkkfor djrk gSA ;g ngu çfØ;k osQ nkSjku xeZ djus vkSj lq•kus dh 
nj dks çHkkfor djrs gSa vkSj bl çdkj b±/u ngu osQ xq.k çHkkfor gksrs gSaA gSaMfyax midj.k dk çdkj eq[; :i 
ls b±/u osQ d.kksa osQ vkdkj ij fuHkZj djrk gSA xyr vkdkj osQ b±/u dk ngu çfØ;k dh n{krk ij çHkko iM+ 
ldrk gS vkSj blosQ ifj.kkeLo:i gSaMfyax midj.k tke gks ldrs gSa ;k {kfrxzLr gks ldrs gSaA NksVs vkdkj osQ 
b±/u dks T;knkrj okf.kfT;d ç.kkfy;ksa osQ fy, ilan fd;k tkrk gS D;ksafd bls Lopkfyr iQhM flLVe esa mi;ksx 
djuk vklku gksrk gSA vkerkSj ij] b±/u osQ vkdkj vkSj ?kuRo dks vf/d ns•k tkrk gS ,oa lko/kuh iwoZd b±/u 
osQ çdkj dk p;u fd;k tkuk pkfg,A
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3.3.2 vok;oh; ikpu 

vok;oh; ikpu (Anaerobic Digestion) ,d jklk;fud çfØ;k gS ftlosQ }kjk dkcZfud inkFkZ tSls i'kq •kn] 
•k| vif'k"V] vif'k"V ty (waste water)] tSo Bksl (bio-solids) vkfn vkWDlhtu dh vuqifLFkfr esa lw{ethoksa 
(cSDVhfj;k) }kjk fo?kfVr gks tkrs gSaA vok;oh; ikpu çfØ;k osQ ifj.kke Lo:i ck;ksxSl vkSj tSo moZjd dk 
mRiknu gksrk gSA ck;ksxSl T;knkrj dkcZu MkbvkWDlkbM (CO2) vkSj ehFksu (CH4) ls ;qDr gksrh gS] lkFk gh blesa 
cgqr de ek=kk esa ty ok"i vkSj vU; xSlsa gksrh gSaA bl çdkj mRikfnr ehFksu xSl dks dkcZu MkbvkWDlkbM vkSj 
vU; xSlksa ls vyx dj ,d=k fd;k tkrk gS] vkSj b±/u osQ :i esa Hkkstu idkus ;k xeZ djus ;k fctyh mRiUu 
djus osQ fy, mi;ksx fd;k tk ldrk gSA

vok;oh; ikpu çfØ;k dk mi;ksx E;qfufliy vif'k"V ty mipkj esa Hkh fd;k tkrk gSA vif'k"V ty 
mipkj ls mRikfnr Bksl dh ek=kk dks vok;oh; ikpu çfØ;k osQ ekè;e ls ?kVk;k tk ldrk gS ftlls bldh 
fuiVku ykxr de gks tkrh gSA 

tc fdlh •sr ;k iQkeZ esa cM+h la[;k esa i'kq gksrs gSa] ,oa mUgsa ;fn •qyh Hkwfe] cjlkrh ukys (storm sewear) 
vkfn esa ,sls gh tkus fn;k tkrk gS] rks ifj.kkeLo#i •kn vkSj vif'k"V ty osQ egRoiw.kZ i;kZoj.kh; çHkko gks 
ldrs gSa bl çdkj osQ i;kZoj.k çnw"k.k dks vok;oh; ikpu çfØ;k dk mi;ksx djosQ jksdk tk ldrk gS ftlls 
vif'k"V dh ek=kk de gksrh gS] mi;ksxh ehFksu dk mRiknu gksrk gS vkSj mi&mRikn Hkh çkIr gksrk gS ftls moZjd 
osQ :i esa mi;ksx fd;k tk ldrk gSA i'kq vif'k"V osQ vykok] Ñf"k ls çkIr isM+&ikS/ksa osQ dpjs dks Hkh vok;oh; 
ikpu çfØ;k }kjk ck;ksxSl dk mRiknu djus osQ fy, lalkf/r (process) fd;k tk ldrk gSA

vok;oh; ikpu çfØ;k osQ ckn cpk gqvk inkFkZ ¶MkbtsLVsV¸ dgykrk gSA MkbtsLVsV ,d xhyk feJ.k gksrk 
gS ftls vkerkSj ij Bksl vkSj rjy :i esa vyx fd;k tkrk gSA MkbtsLVsV iks"kd rRoksa ls Hkjiwj gksrk gS vkSj bls 
iQlyksa osQ fy, moZjd osQ :i esa mi;ksx fd;k tk ldrk gSA

3.3.3 ck;ksxSl mRiknu fØ;kfof/

ck;ksxSl] ck;ksekl }kjk vok;oh; ikpu çfØ;k dk mi;ksx djosQ mRikfnr dh tkrh gS ftlesa cgq&pj.kh; tSfod 
vkSj jklk;fud çfØ;k 'kkfey gksrh gSA ;g u osQoy vif'k"V çca/u cfYd ÅtkZ fuekZ.k esa Hkh ykHknk;d gSA 
ck;ksxSl mRiknu çfØ;k esa lcls vge Hkwfedk ck;ksekl ij iyus okys lw{ethoksa }kjk fuHkkbZ tkrh gSA

ck;ksxSl dk mRiknu fofo/ çdkj osQ dPps eky ls fd;k tk ldrk gS] ftlesa fuEu 'kkfey gks ldrs gSa%
•	 	m|ksx vkSj m|eksa ls
•	 	nqdkuksa ls fudyus okyk •k| vif'k"V
•	 	miHkksDrkvksa }kjk mRiUu tSo vif'k"V
•	 	vif'k"V ty mipkj la;a=kksa ls fudyus okyk Lyt (vkiad)
•	 	Ñf"k dpjs ls mRiUu •kn vkSj ck;ksekl
ck;ksekl ls ck;ksxSl mRiknu dh fØ;kfof/ esa fuEufyf•r pj.k 'kkfey gSa%

1-  ck;ksxSl dk mRiknu tSo vif'k"V ls gksrk gSA
2-  tSo vif'k"V dks ;FkklaHko leku laxrrk (consistency) cuk;s j•us osQ fy, rksM+k tkrk (crushed) gSA bl 

pj.k esa] vokafNr ukWu&ck;ksfMxzsMscy dpjs dks feJ.k ls vyx fd;k tkrk gSA
3-  rksM+s gq, tSo vif'k"V dks vok;oh; ikpu çfØ;k osQ fy, rS;kj djus osQ fy, æo feykdj ?kksy (slurry) 

osQ :i esa cuk;k tkrk gSA 
4-  ck;ksekl dks ?kksy osQ :i esa ck;ksxSl IykaV esa igq¡pk;k tkrk gS vkSj çh&MkbtsLVj VSad esa iai fd;k tkrk gS] 

tgk¡ cSDVhfj;k }kjk lzkfor ,atkbe ck;ksekl dks vkSj Hkh eghu dj nsrs gSaA
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5-  vxys pj.k esa] feJ.k dks 70ºC vkSj mlls vf/d rkieku ij de ls de ,d ?kaVs rd xeZ djosQ ck;ksekl dks 
LoPN fd;k tkrk gSA bl çfØ;k osQ nkSjku ck;ksekl esa ekStwn gkfudkjd cSDVhfj;k dks vyx dj fn;k tkrk gSA

6-  LoPNrk çfØ;k osQ ckn] æO;eku dks eq[; ck;ksekl fj,DVj esa iai fd;k tkrk gS ftlesa ck;ksxSl dk mRiknu 
gksrk gSA

7-  ck;ksxSl fj,DVj esa] lw{ethoh fØ;k 'kq: gksrh gS vkSj ck;ksekl fd.ou (fermentation) dh Øfed çfØ;k 
esa ços'k djrk gSA bl çfØ;k esa] lw{etho dkcZfud inkFkks± tSls çksVhu] dkckZsgkbMªsV vkSj fyfiM ij iyrs gSa] 
vkSj ikpu }kjk bu inkFkks± dks ehFksu vkSj dkcZu MkbvkWDlkbM esa ifjofrZr dj nsrs gSA

8-  vf/dka'k dkcZfud inkFkZ yxHkx rhu lIrkg dh vof/ esa ck;ksxSl esa ifjofrZr gks tkrs gSa tks eq[; :i ls 
ehFksu] dkcZu MkbvkWDlkbM] ty ok"i vkSj vU; xSlksa dk feJ.k gksrh gSA

9-  bl çdkj mRiUu ck;ksxSl dks ck;ksxSl fj,DVjksa osQ 'kh"kZ ij j•s gq, xksykdkj xSl /kjd (spherical gas 
holder) esa ,d=k fd;k tkrk gSA

rkfydk 3-1% ck;ksxSl la?kVu

vok;oh; ikpu esa vuqekfur ck;ksxSl la?kVu
xSl lkaærk »

CH4 50&70
CO2 25&30
N2 0&10

H2O 0&5
H2S 0&3
O2 0&3

NH3 0&0-5

3.3.4 ck;ksxSl dk mi;ksx vkSj HkaMkj.k

vok;oh; ikpu çfØ;kvksa ls mRiUu ck;ksxSl i;kZoj.k osQ vuqowQy uohdj.kh; b±/u gSA ysfdu mi;ksx djus ls 
igys bls lkiQ ;k vixzsM djuk egRoiw.kZ gS] eq[; :i ls blosQ Å"ek eku dks c<+kus osQ fy, rFkk xSl midj.kksa 
tSls batu] ckW;yj vkfn esa mi;ksx djus ;ksX; cukus osQ fy,A ck;ksxSl esa eq[; :i ls 50» ls 70» rd ehFksu 
(CH4)] 25» ls 30» dkcZu MkbvkWDlkbM (CO2)] vU; xSlksa osQ rRo vkSj ty ok"i osQ va'k gksrs gSaA ;g gok 
dh rqyuk esa yxHkx 20» gYdh gksrh gS vkSj Toyu rkieku (ignition temperature) 650ºC ls 750ºC osQ 
chp gSA ;g ,d xa/ghu vkSj jaxghu xSl gS] vkSj çkÑfrd xSl osQ leku ,d Li"V uhyh ykS osQ lkFk tyrh gSA

3.3.4.1 ck;ksxSl dk mi;ksx

vok;oh; ikpu çfØ;k osQ nkSjku ck;ksxSl dk mRiknu gksrk gSA ck;ksxSl uohdj.kh; ÅtkZ dk lzksr gS] ftls fofHkUu 
çdkj ls mi;ksx fd;k tkrk gSA ns'k Hkj osQ leqnk; vkSj m|e fuEu osQ fy, ck;ksxSl dk mi;ksx djrs gSa%

•	 	;kaf=kd 'kfDr] Å"ek vkSj@;k fctyh mRiknu djus 
•	 	b±/u ckW;yj vkSj Hkfêð;ka] gkWV okVj flLVe] ,;j ghVj
•	 	okgu pykus osQ fy, 
•	 	?kjksa ,oa vU; O;kolkf;d osaQæksa esa mi;ksx osQ fy, vkiwfrZ



62 | i;kZoj.k foKku

çkÑfrd xSl osQ fy, fodflr fd, x, lHkh vuqç;ksxksa esa ck;ksxSl dk mi;ksx Hkh mi;qDr liQkbZ ;k mUu;u 
osQ lkFk fd;k tk ldrk gSA ck;ksxSl osQ rhu ewyHkwr mi;ksxksa dks bl çdkj oxhZÑr fd;k tk ldrk gS%

Å"ek mRiknu% ck;ksxSl dk lcls lh/k mi;ksx rkih; (Å"ek) ÅtkZ osQ :i esa gksrk gSA b±/u dh deh okys 
{ks=kksa esa] NksVs ck;ksxSl flLVe cqfu;knh dk;ks± osQ fy, ÅtkZ çnku dj ldrs gSa tSls Hkkstu idkus vkSj ikuh xeZ 
djusA bldk mi;ksx jks'kuh osQ fy, xSl çdk'k ç.kkyh (gas lighting system) esa Hkh fd;k tk ldrk gSA

fctyh mRiknu% ck;ksxSl dk mi;ksx vf/drj ngu batuksa (combustion engines) osQ fy, b±/u osQ :i 
esa fd;k tkrk gS] tks bls ;kaf=kd ÅtkZ esa ifjofrZr djrs gS vkSj og fiQj fo|qr tujsVj dks fctyh mRiUu djus 
osQ fy, 'kfDr çnku djrk gSA

okgu b±/u% ck;ksxSl dk mi;ksx b±/u osQ :i esa xSlksyhu okguksa esa fd;k tk ldrk gS c'krZs ck;ksxSl dks 
çkÑfrd xSl dh xq.koÙkk esa mUur (vixzsM) fd;k x;k gksA çkÑfrd xSl dk mi;ksx djus osQ fy, lek;ksftr 
(adjusted) fd;s x, okguksa esa Hkh bldk mi;ksx fd;k tk ldrk gSA bl Js.kh osQ vf/dka'k okgu lkekU; isVªksy 
b±/u ç.kkyh osQ vykok xSl VSad vkSj xSl vkiwfrZ ç.kkyh osQ lkFk jsVªks&fiQVsM (retro-fitted) gSaA gkyk¡fd] osQoy 
ck;ksxSl dk mi;ksx djus okys okgu] jsVªks&fiQV okguksa dh rqyuk esa vf/d n{k gksrs gSaA

ck;ksxSl dks çkÑfrd xSl ikbi ykbu osQ ekè;e ls forfjr fd;k tk ldrk gS vkSj ikbiykbu xq.koÙkk ekud 
dks iwjk djus osQ fy, mfpr mipkj osQ ckn ?kjksa vkSj O;kolkf;d osaQæksa esa mi;ksx fd;k tk ldrk gSA LoPN 
vkSj mUur ck;ksxSl dk mi;ksx laihfM+r çkÑfrd xSl (Compressed Natural Gas) ;k rjyhÑr çkÑfrd xSl 
(Liquified Natural Gas) osQ mRiknu osQ fy, Hkh fd;k tk ldrk gSA CNG vkSj LNG dk mi;ksx dkjksa vkSj 
Vªdksa osQ fy, b±/u miyC/ djkus osQ fy, fd;k tk ldrk gSA

MkbtsLVsV og çnkFkZ gS tks vok;oh; ikpu çfØ;k osQ ckn 'ks"k jg tkrk gSA MkbtsLVsV dk Ýykoj ikWV~l] e`nk 
mipkj vkSj moZjd vkfn mRiknksa esa mi;ksx fd;k tk ldrk gSA

fp=k 3-8% ck;ksxSl dk mi;ksx 

3.3.4.2 ck;ksxSl dk HkaMkj.k

ck;ksxSl la;a=k dh n{krk vkSj lqj{kk osQ fy, mi;qDr ck;ksxSl HkaMkj.k ç.kkyh vko';d gSA ck;ksxSl dk HkaMkj.k 
nks eq[; dkj.kksa ls fd;k tkrk gS%

(i) tc Hkh vko';d gks] la;a=k LFky ij (On-Site) mi;ksx gsrq HkaMkj.k
(ii) forj.k osaQæ ;k ç.kkfy;ksa osQ fy, HkaMkj.kA
ck;ksxSl HkaMkj.k ç.kkyh ck;ksxSl osQ mRiknu vkSj •ir esa mrkj&p<+ko dk Hkh è;ku j•rh gSA ck;ksxSl HkaMkj.k 

ç.kkyh dh nks O;kid Jsf.k;ka gSa% (i) vkarfjd ck;ksxSl HkaMkj.k VSad tks ,ukjksfcd MkbtsLVj (anaerobic digestor) 
osQ lkFk ,dhÑr gksrs gSa vkSj (ii) ckgjh ck;ksxSl HkaMkj.k VSad tks ,ukjksfcd MkbtsLVj ls vyx gksrs gSaA
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vuqç;ksx osQ vk/kj ij] bls_ de ncko ck;ksxSl HkaMkj.k] eè;e ncko ck;ksxSl HkaMkj.k] vkSj mPp ncko 
ck;ksxSl HkaMkj.k osQ :i esa Hkh oxhZÑr fd;k tk ldrk gSA

de ncko ck;ksxSl HkaMkj.k% ;g vkWu&lkbV vuqç;ksxksa vkSj ck;ksxSl osQ eè;orhZ HkaMkj.k osQ fy, mi;ksx dh 
tkus okyh lcls ljy vkSj de •phZyh HkaMkj.k ç.kkyh gSA ;g ç.kkyh 2 psi ls uhps osQ fuEu nkc ij lapkfyr 
gksrh gSA MkbtsLVj iQkWeZ ij rSjrk gqvk ck;ksxSl HkaMkj.k VSad blh Js.kh esa vkrk gSA ;g LVhy] iQkbcj Xykl ;k ,d 
yphys diM+s dh lkexzh ls cuk gksrk gSA bu xSl /kjdksa osQ fy, vkerkSj ij mi;ksx dh tkus okyh yphys diM+s 
dh lkexzh esa mPp ?kuRo ikWyhFkhu (HDPE)] de ?kuRo ikWyhFkhu (LDPE) vkSj jSf•d de ?kuRo ikWyhFkhu 
(LLDPE) 'kkfey gSaA dHkh&dHkh] MkbtsLVsV vkSj dPps ck;ksxSl osQ HkaMkj.k osQ fy, ÝyksfVax xSl gksYMj osQ lkFk 
,d vyx VSad Hkh LFkkfir fd;k tkrk gSA

eè;e ncko ck;ksxSl HkaMkj.k% ck;ksxSl dks eè;e ncko (2 psi vkSj 200 psi osQ chp) osQ ck;ksxSl HkaMkj.k 
esa Hkh laxzfgr fd;k tk ldrk gSA gkyk¡fd] bu VSadksa ls tqM+h lqj{kk] LØfcax vkSj mPp j•j•ko dh vfrfjDr 
vko';drk,¡ bUgsa vkSj vf/d egaxk cukrh gSaA VSad osQ ?kVdksa osQ {kj.k dks jksdus osQ fy, vkSj lqjf{kr lapkyu 
lqfuf'pr djus osQ fy,] igys ck;ksxSl ls H2S dks vyx dj lkiQ fd;k tkrk gSA bu VSadksa esa H2S] ueh vkSj 
CO2 dks gVkdj ck;ksxSl dks ck;ks&ehFksu esa vixzsM dj HkaMkj.k fd;k tkrk gSA gkyk¡fd] lkiQ dh xbZ ck;ksxSl 
dks HkaMkj.k ls igys FkksM+k laoqQfpr fd;k tkuk pkfg,A

mPp ncko ck;ksxSl HkaMkj.k% bl çdkj osQ HkaMkj.k esa ck;ks&ehFksu dk HkaMkj.k fd;k tkrk gSA ck;ks&ehFksu 
ck;ksxSl dh rqyuk esa de la{kkjd (corrosive) gS] lkFk gh b±/u osQ :i esa vf/d ewY;oku gSA vkerkSj ij] ,sls 
b±/u dk mRiknu vkWu&lkbV ekax ls vf/d gksrk gS_ blfy, ck;ks&ehFksu dks Hkfo"; esa mi;ksx osQ fy, laxzfgr 
fd;k tkuk pkfg,A bls vkerkSj ij ;k rks laihfM+r ck;ks&ehFksu (CBM) ;k rjyhÑr ck;ks&ehFksu (LBM) osQ :i 
esa laxzghr fd;k tkrk gSA bls 2000 psi ls 5000 psi osQ chp mPp ncko jsat esa laxzfgr fd;k tkrk gSA

3.4 iou ÅtkZ

orZeku esa] uohdj.kh; ÅtkZ oSdfYid ÅtkZ lzksr osQ fy, igyh ilan cu xbZ gSA ;g eq[; :i ls ÅtkZ osQ 
ikjaifjd lzksr vFkkZr thok'e b±/u osQ ngu ls mRiUu çnw"k.k osQ dkj.k gSA thok'e b±/u uohdj.kh; lzksr ugha gSa] 
blfy, blosQ fujarj nksgu ls ;g iwjh rjg ls lekIr gks ldrs gSA blfy,] ÅtkZ osQ uohdj.kh; lzksr ,d Li"V 
fodYi osQ :i esa lkeus vk;s gSA lHkh miyC/ uohdj.kh; lzksrksa esa] iou vkSj lkSj ÅtkZ nqfu;k Hkj esa yxHkx 
90» dk ;ksxnku djrs gSA

fp=k 3-9% iou ÅtkZ (ioupDdh) 
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iou ÅtkZ ok;qeaMyh; ok;q dh xfr ls tqM+h xfrt ÅtkZ (kinetic energy) gSA ;g gekjs okrkoj.k esa çkÑfrd 
gok dh xfr dks ;kaf=kd ÅtkZ esa ifjofrZr djrh gSA bls foaM Vjckbu ;k iou ÅtkZ :ikarj.k ç.kkyh dk mi;ksx 
djosQ fo|qr ÅtkZ esa ifjofrZr fd;k tkrk gSA gok igys ,d VckZbu CysM ls Vdjkrh gS] ftlls CysM ?kqerh gSa 
vkSj muls tqM+s Vjckbu dks ?kqekrh gSaA VckZbu 'kkÝV ,d tujsVj ls tqM+k gksrk gS] tks fo|qr pqacdRo fl¼kar osQ 
ekè;e ls fctyh dk mRiknu djrk gSA gok ls mRiUu gksus okyh fctyh dh ek=kk Vjckbu osQ vkdkj vkSj mlosQ 
CysM dh yackbZ ij fuHkZj djrh gSA

3.4.1 iou ÅtkZ dh orZeku fLFkfr vkSj Hkfo"; dh laHkkouk,¡

iou ÅtkZ çkS|ksfxdh rsth ls c<+rh uohdj.kh; ÅtkZ çkS|ksfxfd;ksa esa ls ,d gSA ÅtkZ osQ ikjaifjd lzksr osQ mi;ksx 
ls tqM+s fofHkUu i;kZoj.kh; leL;k;ksa dks ns•rs gq,] vf/dka'k mi;ksxdrkZ dkcZu iqQV fçaV vkSj mRltZu dks de 
djus osQ lkFk ÅtkZ osQ oSdfYid vkSj LFkk;h L=kksr dh ryk'k djus osQ fy, cgqr ncko esa gSaA

fo'o Lrj ij iou ÅtkZ dh mRiknu {kerk cgqr rsth ls c<+ jgh gSA ;g o"kZ 1997 esa 7-5 xhxkokV (GW) 
ls dbZ xquk c<+dj o"kZ 2018 rd 598 GW gks xbZ gSA o"kZ 2019 esa ;g 7» c<+ dj] 645 GW {kerk rd igq¡p 
xbZA o"kZ 2009 ls 2013 osQ eè; iou ÅtkZ dk mi;ksx dj fctyh mRiknu nksxquk gks x;k gS vkSj o"kZ 2016 esa] 
iou ÅtkZ dk mi;ksx vU; lHkh uohdj.kh; ÅtkZ lzksrksa ls mRiUu fctyh dk 16» gks x;kA nqfu;k Hkj esa fjU;w,cy 
osQ {ks=k esa ukSdfj;ksa dh la[;k esa dkiQh o`f¼ gqbZ gS vkSj o"kZ 2018 esa 11 fefy;u ls vf/d yksxksa dks jkstxkj 
çkIr gqvk gSA jkstxkj mRiUu djus esa phu] ;wjksih; la?k] czkthy] vesfjdk vkSj Hkkjr lwph esa lcls Åij FksA

gky osQ o"kks± esa] iou ÅtkZ LFkkiuk (installation) esa dbZ xquk o`f¼ gqbZ gSA iou ÅtkZ mRiknu ç.kkfy;ksa 
esa fodkl vkSj çxfr dks rsth ls v|ru fd;k tkrk gS vkSj blfy, ;g fo'oO;kih #fp dks vkdf"kZr djrh gSA 
oSf'od iou ÅtkZ ifj"kn (Global Wind Energy Council) dk lq>ko gS fd iou ÅtkZ ç.kkyh o"kZ 2030 rd 
fctyh dh oSf'od ekax dk 20» çnku dj ldrh gSA ifj"kn osQ vuqlkj o"kZ 2030 rd oqQy fctyh mRiUu {kerk 
2110 GW rd igq¡p ldrh gSA ;g Hkh vis{kk gS fd iou ÅtkZ dh LFkkiuk dher (installation cost) esa Hkkjh 
deh vk,xh] ftlosQ ifj.kkeLo:i iou ÅtkZ ç.kkfy;ksa dks vkfFkZd :i ls çfrLi/hZ cuk;k tk losQxkA bysfDVªd  
okguksa osQ lkFk&lkFk lkoZtfud ifjogu dh c<+rh ekax osQ dkj.k] Hkfo"; esa fctyh dh ekax dbZ xquk c<+ ldrh  
gSA varjkZ"Vªh; ½.knkrkvksa osQ fo'ks"k leFkZu us gky gh esa fodkl'khy ns'kksa esa iou ÅtkZ osQ mi;ksx dks rst fd;k gSA

iou ÅtkZ dh {kerk o"kZ 2050 rd oSf'od fctyh mRiknu dk 20» çnku djus osQ fy,] fofHkUu 'kks/ dk;Z 
çkjaHk fd;s x, gSA bl laca/ esa] oSf'od iou ÅtkZ ifj"kn (GWEC) us o"kZ 2050 rd 5-8 TW iou ÅtkZ dh 
ifjdYiuk dh gSA GWEC us vuqeku yxk;k gS fd phu o"kZ 2050 rd 1789 GW iou ÅtkZ osQ lkFk nqfu;k 
dk lcls cM+k cktkj cuk jgsxkA Hkkjr esa 452 GW iou ÅtkZ mRiUu gksus dh Hkfo";ok.kh dh xbZ gSA orZeku esa 
Hkkjr osQ ikl iou ÅtkZ dh oqQy LFkkfir {kerk 39-25 xhxkokV (31 ekpZ 2021 rd) gS] tks nqfu;k esa pkSFkh 
lcls cM+h iou ÅtkZ dh LFkkfir {kerk gSA

3.4.2 Hkkjr esa iou ÅtkZ

Hkkjr dk iou ÅtkZ {ks=k fujarj çxfr dj jgk gSA bldk usr`Ro Lons'kh iou ÅtkZ m|ksx }kjk fd;k tkrk gSA Hkkjr 
esa iou ÅtkZ m|ksx dh fujarj çxfr vkSj foLrkj osQ ifj.kkeLo:i ikfjfLFkfrdh ra=k dk laj{k.k gqvkA bldh 
ifj;kstuk lapkyu {kerkvksa vkSj fofuekZ.k osQ vk/kj dks c<+kdj yxHkx 10,000 esxkokV çfr o"kZ dj fn;k x;k 
gSA Hkkjr] orZeku esa 39-25 GW (ekpZ 2021 rd) dh oqQy LFkkfir {kerk osQ lkFk nqfu;k esa pkSFkh lcls vf/d 
LFkkfir iou {kerk okyk ns'k gSA Hkkjr us o"kZ 2020&21 osQ nkSjku yxHkx 60-149 fcfy;u ;wfuV dk mRiknu Hkh 
fd;k gSA o"kZ 2010 vkSj 2020 osQ chp iou mRiknu osQ fy, pØo`f¼ okf"kZd o`f¼ nj (compoundAnnual 
growth rate) 11-39» jgh gS] vkSj LFkkfir {kerk osQ fy,] ;g 8-78» jgh gSA
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ljdkj futh {ks=k osQ fuos'k osQ ekè;e ls iwjs ns'k esa iou ÅtkZ ifj;kstukvksa dks c<+kok ns jgh gSA Hkkjr ljdkj 
fofHkUu jktLo (fiscal) vkSj foÙkh; çksRlkgu (financial incentives) tSls Rofjr ewY;ßkl ykHk (accelerated 
depreciatuion benefit)_ iou fo|qr tujsVj osQ oqQN ?kVdksa ij fj;k;rh lhek 'kqYd (concessional custom 
duty) esa NwV çnku djosQ futh {ks=kksa dks lgk;rk çnku dj jgh gSA blosQ vykok] 31 ekpZ 2017 ls igys çkjEHk 
dh xbZ iou ifj;kstukvksa osQ fy, mRiknu vk/kfjr çksRlkgu (Generation Based Incentives) ;kstuk miyC/ FkhA

Åij mYysf•r lqfo/kvksa osQ vykok] iou ÅtkZ mRiknu lqfo/kvksa dh LFkkiuk dks c<+kok nsus osQ fy, 
fuEufyf•r dne Hkh mBk, x, gSa%
1- jk"Vªh; iou ÅtkZ laLFkku] psUubZ dh lgk;rk ls laHkkfor LFkyksa dh igpku vkSj iou lalk/u ewY;kadu (wind 

resource assessment) lfgr rduhdh lgk;rk çnku djukA
2- varj&jkT;h; lapj.k 'kqYd (transmission charges) vkSj gkfu (lossess) dks ekiQ dj fn;k x;k gS] ftlls 

fd iou ÅtkZ dh varj&jkT;h; fcØh dks lqxe cuk;k tk losQA gkyk¡fd] bl lqfo/k dk ykHk mBkus osQ fy,] 
iou ÅtkZ ifj;kstuk dks ekpZ 2022 rd 'kq: djus dh vko';drk gSA

3- iou ÅtkZ dh •jhn osQ fy, ,d <kapk çnku djus osQ mís'; ls fxzM ls tqM+h iou ÅtkZ ifj;kstukvksa ls 
fctyh dh •jhn osQ fy, cksyh (fcfMax) dh ikjn'khZ çfØ;k osQ ekè;e ls] VSfjiQ vk/kfjr çfrLièkhZ fcfMax 
çfØ;k osQ fy, fn'kkfunZs'k tkjh fd, x, gSaA

4- fcfMax çfØ;k dks ekudhÑr (standardised) fd;k x;k gS vkSj fofHkUu fgr/kjdksa dh Hkwfedk,¡ vkSj 
ftEesnkfj;ksa dks Hkh Li"V :i ls ifjHkkf"kr fd;k x;k gSA

5- ;g fn'kkfunZs'k] çfrLi/hZ njksa vkSj de ykxr ij iou ÅtkZ dh •jhn osQ fy, ykblsal forj.k dh lqfo/k 
osQ mís'; ls çnku fd, x, gSaA

fp=k 3-10% Hkkjr esa iou ÅtkZ

Hkkjr esa iou ÅtkZ dh {kerk%

iou ÅtkZ osQ laHkkfor LFkyksa osQ p;u osQ fy, O;kid iou lalk/u ewY;kadu vko';d gS D;ksafd ;g ,d 
vfujarj (intermittent) vkSj LFky fo'ks"k (site specific) vk/kfjr lalk/u gSA ljdkj us jk"Vªh; iou ÅtkZ laLFkku 
(NIWP)] psUubZ osQ ekè;e ls iwjs ns'k esa 800 ls vf/d iou&fuxjkuh LVs'ku LFkkfir fd, gSa vkSj tehuh Lrj ls 
50 ehVj] 80 ehVj] 100 ehVj vkSj 120 ehVj Åij iou laHkkfor ekufp=k (Wind Potential Map) tkjh fd, 
gSaA rktk vkdyu ns'k esa 302-25 GW dh ldy iou ÅtkZ {kerk dks 100 ehVj vkSj 695-50 GW tehuh Lrj 
ls 120 ehVj Åij bafxr djrk gSA iou ÅtkZ {kerk dk vf/dka'k Hkkx lkr gok okys jkT;ksa (windy states) esa 
gS tSlk fd uhps fn;k x;k gS%
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rkfydk 3-2% Hkkjr esa iou ÅtkZ dk laHkkfor forj.k

Øe 
la[;k

jkT; 100 ehVj ij iou {kerk 
(GW)

120 ehVj ij iou {kerk 
(GW)

1 xqtjkr 84-43 142-56

2 jktLFkku 18-77 127-75

3 egkjk"Vª 45-39 98-21

4 rfeyukMq 33-79 68-75

5 eè; çns'k 10-48 15-40

6 dukZVd 55-85 124-15

7 vka/z çns'k 44-22 74-90

oqQy 7 gok okys jkT; 292-97 651-72

8 vU; 9-28 43-78

oqQy 302-25 695-50

3.4.3 iou ÅtkZ osQ i;kZoj.kh; ykHk vkSj leL;k,¡

iou ÅtkZ osQ i;kZoj.kh; ykHk vf/d Li"V gSa ctk; leL;k osQA eq[; i;kZoj.kh; ykHk esa 'kkfey gSa%
•	 	iou ,d vlhfer] Lora=k :i ls miyC/ uohdj.kh; lalk/u gSA blfy,] ;g ,d LFkk;h rduhd gSA
•	 	pwafd gok çkÑfrd :i ls çkIr lalk/u gS] gok dh xfrt ÅtkZ dk lap;u fdlh Hkh çdkj ls iou 

pØksa (wind cycles) dh /kjkvksa dks çHkkfor ugha djrs gSA
•	 	;g fctyh iSnk djus dk ,d LoPN] xSj&çnw"k.kdkjh rjhdk gSA
•	 	vU; çdkj osQ fctyh la;a=kksa osQ foijhr] ;g ok;q çnw"kd ;k xzhugkml xSlksa dk mRltZu ugha djrk gSA 

iou VckZbu gok dh xfrt ÅtkZ dk mi;ksx djosQ gkfujfgr fctyh mRiUu djrs gSaA
•	 	thok'e b±/u dk ngu djus dh rqyuk esa] iou ÅtkZ fctyh mRiUu djus osQ fy, dgha vf/d i;kZoj.k 

osQ vuqowQy gSA
•	 	VckZbu vkSj ÅtkZ osaQæ ,d ckj LFkkfir gks tkus osQ ckn] VckZbu dh j•j•ko ykxr vkSj iou ÅtkZ dk 

mRiknu U;wure gksrk gSA
•	 	iou ÅtkZ VckZbu dks tgk¡ vko';d gks ogk¡ j•k tk ldrk gS blesa cgqr de txg dh vko';drk 

gksrh gSA

iou ÅtkZ dh leL;k,¡%

iou ÅtkZ dh çeq• leL;k VckZbu vkSj iou lqfo/kvksa osQ fuekZ.k dh vf/d çkjafHkd ykxr gS vU; leL;kvksa 
esa fuEufyf•r 'kkfey gks ldrs gSa%

•	 	iou ÅtkZ VckZbu dk fo'kky vkdkj n'kZdksa dks lqanj ifjos'k ls oafpr djrk gSA
•	 	iou VckZbu mM+us okys if{k;ksa osQ fy, •rjukd gks ldrs gSaA mM+rs gq, dbZ i{kh vkSj pexknM+ jksVlZ ls 

Vdjkdj ekjs tkrs gSaA
•	 	vkerkSj ij iou Vjckbu lqnwj {ks=kksa esa fLFkr gksrs gSaA blfy,] VckZbu ij ;k=kk vkSj j•j•ko dh ykxr 

c<+ tkrh gS vkSj blesa le; yxrk gSA
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•	 	virVh; iou VckZbu dks ukoksa dh vko';drk gksrh gS vkSj çca/u osQ fy, •rjukd gks ldrk gSA
•	 	iou Vjckbu cgqr vf/d 'kksj mRiUu djrs gSa tks vfç; gks ldrk gSA
•	 	va/sjs esa@jkr esa vkus okyh ukoksa osQ fy, iou VckZbu dks ns•us esa eqf'dy gksus ij Vdjko dh laHkkouk 

gks ldrh gSA

3.5 u, ÅtkZ lzksr

thok'e b±/u (dks;yk] rsy vkSj çkÑfrd xSl) fctyh mRiknu osQ gekjs lcls ikjaifjd lzksr gSA blfy,] thok'e 
b±/u osQ vykok fdlh vU; lzksr ls mRikfnr ÅtkZ dks ubZ ÅtkZ ;k oSdfYid ÅtkZ dgk tk ldrk gSA orZeku 
esa] ge T;knkrj fctyh mRiknu osQ fy, thok'e b±/u ij fuHkZj gSa] ftlls bu lhfer lalk/uksa dk ßk"k gks jgk 
gSA blfy,] ;fn ge vHkh lko/ku ugha gksaxs] rks gekjs dherh] vuohdj.kh; (non-renewable) lalk/u tYn gh 
lekIr gks ldrs gSa] bldk eryc gS fd vc vkSj rsy] çkÑfrd xSl vkSj ;gk¡ rd fd dks;yk Hkh ugha gksxkA 
lkFk gh] fctyh la;a=kksa esa thok'e b±/u osQ ngu ls gekjs i;kZoj.k ij çfrowQy çHkko iM+rk gSA thok'e b±/u osQ 
ngu ls mRiUu fofHkUu çdkj osQ çnw"k.k osQ dkj.k iwjk ikfjfLFkfrdh ra=k u"V gks tkrk gSA blfy,] mijksDr lHkh 
leL;kvksa dks nwj djus osQ fy, u, ÅtkZ lzksrksa dh vko';drk gSA

3.5.1 fofHkUu çdkj osQ u, ÅtkZ lzksr

u, ÅtkZ lzksr uohdj.kh; ;k vuohdj.kh; çdkj osQ gks ldrs gSaA uohdj.kh; ÅtkZ lzksr çkÑfrd :i ls miyC/ 
ÅtkZ lzksrksa tSls lw;Z] ok;q vkSj ty ls çkIr gksrs gSaA bu lzksrksa dks uohdj.kh; ;k LFkk;h osQ :i esa lanfHkZr fd;k 
tkrk gS D;ksafd çkdfrd :i ls fujarj gksus okyk uohuhdj.k mUgsa v{k; cukrk gSA ÅtkZ osQ u, lzksr vuohdj.kh; 
Js.kh osQ varxZr vkrs gSa_ mnkgj.k osQ fy,] ijek.kq ÅtkZ lzksrA ijek.kq ÅtkZ la;a=kksa esa ukfHkdh; lay;u (nuclear 
fusion) mRiUu djus osQ fy, ç;qDr çnkFkZ vkerkSj ij nqyZHk çdkj dk ;wjsfu;e gS] tks vuohdj.kh; gSA 

lcls vf/d mi;ksx fd, tkus okys vkB (08) u, ÅtkZ lzksr gSa% 
1- iou ÅtkZ% iou pDdh la;a=k (Wind Farm) esa] gok osQ çokg dks VckZbu osQ mi;ksx }kjk fctyh esa ifjofrZr 

djrs gSA
2- lkSj ÅtkZ% lkSj ÅtkZ dk mi;ksx lh/s lw;Z osQ çdk'k osQ ekè;e ls mRlftZr fofdj.k ÅtkZ ls fd;k tkrk gS 

vkSj bls Å"ek] fctyh ;k xeZ ikuh esa ifjofrZr fd;k tkrk gSA
3- tyfo|qr ÅtkZ% tyfo|qr (Hydroelectric) ÅtkZ T;knkrj cka/ksa esa mRiUu gksrh gSA cka/ LFky esa fLFkr 

VckZbuksa ls ikuh cgrk gS vkSj fctyh mRiUu gksrh gSA
4- Hkw&rkih; ÅtkZ% Hkw&rkih; (Geo-Thermal) ÅtkZ xeZ ikuh vkSj ok"i osQ Hkwfexr tyk'k; osQ nksgu ls 

mRiUu gksrh gSA bekjrksa dks xeZ djus vkSj BaMk djus osQ mís'; ls Hkw&rkih; fctyh dk lh/s bLrseky fd;k 
tk ldrk gSA

5- tSo ÅtkZ% tSo ÅtkZ (Bio-Energy) dkcZfud inkFkks± ls mRiUu gksrh gS] ftUgs ck;ksekl ;k ck;ksÝ;wy osQ :i 
esa tkuk tkrk gSaA ck;ksxSl] vok;oh; ikpu çfØ;k ls mRiUu gksrh gSa ,oa fctyh mRiUu djus osQ fy, ç;ksx 
fd;k tkrk gSA

6- ukfHkdh; ÅtkZ% ukfHkdh; (Nuclear) ÅtkZ ijek.kqvksa dh fo•aMu çfØ;k osQ ekè;e ls Å"ek osQ :i esa 
fufeZr gksrh gSA

7- gkbMªkstu ÅtkZ% gkbMªkstu dk mi;ksx LoPN tyus okys b±/u osQ :i esa fd;k tkrk gS D;ksafd ;g de 
çnw"kd mRiUu djrk gS ftlls okrkoj.k LoPN jgrk gSA



68 | i;kZoj.k foKku

8- egklkxjh; ÅtkZ% egklkxjh; (ocean) ÅtkZ dk rkRi;Z leqæ ls çkIr lHkh çdkj dh ÅtkZ ls gSA egklkxjksa 
dh ygjksa] Tokjksa vkSj /kjkvksa dh xfr esa ÅtkZ gksrh gS ftldk nksgu dj fctyh esa ifjofrZr dj ?kjksa] bekjrksa 
vkSj 'kgjksa dks jks'ku fd;k tk ldrk gSaA egklkxj ÅtkZ i;kZoj.k osQ vuqowQy vkSj ÅtkZ dk uohdj.kh; lzksr 
gSA

3.5.2 gkbMªkstu ÅtkZ osQ vuqç;ksx 

gkbMªkstu ,d çksVkWu vkSj ,d bysDVªkWu osQ lkFk] i`Foh ij lcls ljy vkSj çpqj ek=kk esa miyC/ rRo gSA ysfdu 
;g çÑfr esa Lo;a vfLrRo esa ugha gS vkSj ml lzksr ls mRiUu gksrk gS ftuesa ;g gksrk gS tSls_ ck;ksekl] lkSj ÅtkZ] 
iou ÅtkZ] çkÑfrd xSl bR;kfnA gkbMªkstu ÅtkZ lzksr ugha gS cfYd ;g ,d ÅtkZ okgd gS vkSj ;g vlhe ÅtkZ 
dk HkaMkj.k ;k forj.k dj ldrk gS bldk mi;ksx b±/u lsy (fuel cell) esa fctyh] ;k 'kfDr vkSj Å"ek mRiUu 
djus osQ fy, fd;k tk ldrk gSA gkbMªkstu ,d LoPN b±/u gS vkSj b±/u lsy esa mi;ksx djus ij osQoy fctyh] 
Å"ek] xehZ vkSj ikuh mRiUu djrk gSA yxHkx lHkh {ks=kksa esa gkbMªkstu vkSj b±/u lsy osQ vuqç;ksxksa dh ,d foLr`r 
J`a•yk gS tSls_ ifjogu] vkS|ksfxd] vkoklh; vkfnA blosQ vykok] ;g Vªdksa] foekuksa] jsy] tgktksa] dkjksa] clksa 
vkfn osQ fy, fctyh çnku dj ldrk gSA gkbMªkstu vkSj b±/u lsy osQ dbZ vuqç;ksxksa esa xzhugkml xSl mRltZu 
de djus dh {kerk gSA

fp=k 3-11% gkbMªkstu ÅtkZ 

3.5.3 egklkxjh; ÅtkZ lalk/u osQ vuqç;ksx

egklkxj i`Foh osQ {ks=kiQy osQ 70» Hkkx ij gS] ftlls os nqfu;k osQ lcls cM+s lkSj laxzkgd cu tkrs gSaA leqæ esa 
varfuZfgr Å"ek dk ,d NksVk lk fgLlk gh iwjh nqfu;k dks ÅtkZ çnku dj ldrk gSA leqæ ls eq[;r% nks çdkj 
dh ÅtkZ çkIr dh tk ldrh gS_ rkih; ÅtkZ vkSj ;kaf=kd ÅtkZA

rkih; ÅtkZ (Thermal Energy)% bls leqæ lrg osQ xeZ ikuh vkSj xgjkbZ osQ BaMs ikuh osQ rkieku osQ varj 
ls nksgu fd;k tkrk gSA egklkxj esa rkih; ÅtkZ osQ nksgu dh rduhdh vo/kj.kk dks lkoZHkkSfed :i ls ¶egklkxj 
rkih; ÅtkZ :ikarj.k (Ocean Thermal Energy Conversion)¸ dgk tkrk gS vkSj orZeku esa ;g fodkl osQ pj.k 
esa gSA OTEC lrg osQ xeZ ikuh vkSj xgjkbZ osQ BaMs ikuh osQ rkieku osQ varj dks ÅtkZ esa ifjofrZr djrk gSA BaMs 
ikuh osQ tksu dh xgjkbZ lrg ls yxHkx 1000 ehVj uhps gSA vksVhbZlh ikoj pØ osQ larks"ktud :i ls lapkfyr 
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djus osQ fy, ikuh osQ rkieku esa U;wure 20ºC dk varj vko';d gSA rkih; ÅtkZ lalk/u oqQN {ks=kksa ij osaQfær 
gSA bl {ks=k esa la;qDr jkT; vesfjdk vkSj vkWLVªsfy;k lfgr yxHkx 66 fodkl'khy ns'k fLFkr gSaA egklkxjh; rkih; 
ÅtkZ dk mi;ksx fctyh mRiUu djus osQ fy, fd;k tkrk gSA

;kaf=kd ÅtkZ (Mechanical Energy)% ;g fLFkfrt mtkZ vkSj xfrt ÅtkZ nksuksa ls ;qDr gksrh gS] ftls leqæ 
osQ Tokj] ygjksa vkSj /kjkvksa ls nksgu fd;k tkrk gSA egklkxjh; ;kaf=kd ÅtkZ] egklkxjh; rkih; ÅtkZ ls cgqr 
fHkUu gksrh gSA Tokj] ygjsa vkSj /kjk,a ÅtkZ osQ vfujarj lzksr gSa tcfd_ egklkxjh; rkih; ÅtkZ lrr gSA rhuksa ÅtkZ 
lzksrksa ls fctyh :ikarj.k esa vkerkSj ij ;kaf=kd midj.k 'kkfey gksrs gSaA

Tokjh; ÅtkZ :ikarj.k (Tidal Energy Conversion)% lw;Z&paæek&i`Foh ra=k dh ijLij fØ;k osQ dkj.k 
Tokj curs gSA Tokj&HkkVk dk mBuk vkSj fxjuk eq[; :i ls i`Foh osQ lkFk paæek osQ xq#Rokd"kZ.k vkSj viosaQæh 
cyksa dk ifj.kke gSA fuEu vkSj mPp Tokj osQ Lrj osQ varj dk mi;ksx fctyh iSnk djus osQ fy, fd;k tkrk gSA 
;g rduhd ikjaifjd tyfo|qr la;a=kksa esa mi;ksx dh tkus okyh rduhd osQ leku gSA Tokjh; ÅtkZ osQ mi;ksx osQ 
fy, mFkys {ks=k esa ,d cSjkt (ck¡/) dh vko';drk gksrh gS] tgk¡ fuEu vkSj mPp Tokj osQ Lrj esa de ls de 
5 ehVj dk varj gksuk pkfg,A ck<+ osQ Tokj osQ lkFk çfrfnu ty Lrj c<+us ij Tokj csflu esa Hkj tkrk gS vkSj 
ty Lrj fxjus ij •kyh gks tkrk gSA cSjkt esa Lyqbl xsV osQ lkFk yks&gsM VckZbu yxk, tkrs gSa tks cSjkt osQ ,d 
rjiQ ls ikuh osQ çokg dks Tokjh; csflu osQ vanj tkus nsrs gSaA ÅapkbZ esa varj ls gkbMªksLVsfVd gsM (hydrostatic 
head) curk gS tks fo|qr VckZbuksa osQ ekè;e ls fctyh mRiUu djrk gSA

3.5.4 Hkw&rkih; ÅtkZ dh vo/kj.kk] mRifÙk vkSj fctyh la;a=k

ft;ksFkeZy (Geo-Thermal) 'kCn xzhd 'kCn ft;ks ls vk;k gS ftldk vFkZ gS i`Foh vkSj FkeZ dk vFkZ gS rkiA 
Hkw&rkih; ÅtkZ ewy :i ls i`Foh osQ Hkhrj laxzfgr Å"ek gSA iwjh nqfu;k esa yksx Hkw&rkih; ÅtkZ dk mi;ksx eq[; 
:i ls bekjrksa dks xeZ djus vkSj fctyh mRiUu djus osQ fy, djrs gSaA

3.5.4.1 Hkw&rkih; ÅtkZ dh vo/kj.kk vkSj mRifÙk

çkphu dky esa jkseu] phuh vkSj vesfjdh ewy&fuokfl;ksa lfgr euq";ksa us Luku] Hkkstu idkus vkSj xeZ djus osQ 
mís'; ls çkÑfrd rkyksa vkSj >juksa osQ xeZ •fut ikuh dk mi;ksx fd;k gSA çkjaHk esa] Hkw&rkih; ÅtkZ osQ ,sls 
mi;ksx mu LFkkuksa rd lhfer Fks tgk¡ xeZ ikuh vkSj ok"i lqyHk FksA

i`Foh dk lcls xeZ Hkkx ftls dksj dgk tkrk gS] lrg ls yxHkx 2900 fdyksehVj uhps fLFkr gSA i`Foh dh 
vf/dka'k Å"ek jsfM;ks/ehZ leLFkkfudksa (Isotopes) osQ {k; ls fujarj mRiUu gksrh gSA dksj dk rkieku 5000ºC ls 
vf/d gksrk gSA dksj ls çlkfjr Å"ek pêðkuksa] ty] xSl vkSj vU; HkwxHkhZ; çnkFkkZs dks xeZ dj jgh gSA ;fn Hkwfexr 
pêðkusa yxHkx 700ºC–1300ºC rkieku rd xeZ gks tkrh gS rc os vkaf'kd :i ls fi?ky dj eSXek cu tkrh gSaA 
eSXek vkl&ikl dh pêðkuksa vkSj Hkwfexr tyHk`rksa (aquifers) dks xeZ djrk gSA bu xeZ tyHk`rksa ls xeZ ikuh] xhtj] 
gkWV fLçaXl] LVhe osaV (ok"i fNæks) vkSj eMikWV~l osQ ekè;e ls NksM+k tk ldrk gSA ;g Hkw&rkih; ÅtkZ osQ lzksr 
gSaA budh xehZ dks oSQIpj fd;k tk ldrk gS vkSj lajpukvksa tSls_ Hkouksa] okgu ikfo±Qx {ks=k bR;kfn dks xeZ djus 
osQ fy, lh/s mi;ksx fd;k tk ldrk gSA

Hkw&rkih; Å"ek dk forj.k o"kZ 1892 esa la;qDr jkT; vesfjdk osQ vkoklksa esa fd;k x;k FkkA gkyk¡fd] Hkw&rkih; 
ÅtkZ osQ egRo vkSj vkfFkZd {kerk dks 19 oha 'krkCnh osQ var esa gh le>k x;k FkkA o"kZ 1958 esa U;wthySaM esa 
vkSj o"kZ 1960 esa mÙkjh oSQfyiQksfuZ;k osQ xhtlZ uked LFkku esa Hkw&rkih; fctyh la;a=kksa dks pkyw fd;k x;k FkkA 
21oha lnh dh 'kq#vkr esa] ;wukbVsM LVsV~l] eSfDldks] bVyh] U;wthySaM lfgr 24 ns'kksa us fctyh mRiknu osQ fy, 
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Hkw&rkih; ÅtkZ dk mi;ksx fd;kA o"kZ 2016 esa] Hkw&rkih; ÅtkZ osQ mi;ksx }kjk fo|qr ÅtkZ mRiknu esa nqfu;k Hkj 
esa oqQy LFkkfir {kerk yxHkx 13]400 esxkokV FkhA

fp=k 3-12% Hkw&rkih; ÅtkZ 

3.5.4.2 Hkw&rkih; ÅtkZ osQ fo|qr la;a=k

Hkw&rkih; ÅtkZ la;a=kksa esa fctyh mRiUu djus osQ fy, Hkw&rkih; ÅtkZ dk mi;ksx fd;k tkrk gSA osQoy fctyh osQ 
lzksr dks NksM+dj] budk dk;Z fl¼kar dks;ys ;k ukfHkdh; ÅtkZ la;a=k osQ leku gh gSA Hkw&rkih; fctyh la;a=k esa] 
i`Foh dh Å"ek dks;yk la;a=k osQ ckW;yj ;k ukfHkdh; la;a=k osQ fj,DVj dk LFkku ysrh gSA i`Foh ls xeZ ikuh ;k 
ok"i] oqQvksa (wells) dh ,d J`a•yk osQ ekè;e ls fudkyk tkrk gS vkSj Hkw&rkih; fctyh la;a=k esa mi;ksx fd;k 
tkrk gSA Hkw&rkih; fo|qr la;a=k eq[;r% rhu çdkj osQ gksrs gSa vkSj la;a=k dk pquko miyC/ Hkw&rkih; ÅtkZ dh 
fLFkfr (ok"i vkSj ikuh) vkSj rkieku ij fuHkZj djrk gSA
1- MªkbZ LVhe ikoj IykaV
2- ÝyS'k LVhe ikoj IykaV 
3- ckbujh lkbfdy ikoj IykaV

MªkbZ LVhe ikoj IykaV% ;g la;a=k Hkw&rkih; tyk'k; ls çkIr MªkbZ LVhe ('kq"d ok"i) dk mi;ksx djrs gSaA 
ok"i mRiknu oqQvksa ls fudy lh/s VckZbu rd igq¡prh gS] vkSj tujsVj dks pykdj fctyh iSnk djrh gSA ÅtkZ 
dks Vjckbu esa LFkkukarfjr djus osQ ckn] ok"i la?kfur gks tkrh gS vkSj okil i`Foh esa var%f{kIr (batsDV) gks tkrh 
gSA ;g lcls iqjkus çdkj osQ Hkw&rkih; fctyh la;a=k gSa ,oa igyk la;=k o"kZ 1904 esa bVyh esa cuk;k x;k FkkA bu 
la;a=kksa dks mPpre rkieku dh vko';drk gksrh gS] blfy, tgk¡ Hkwfexr rkieku dkiQh vf/d gksrk gS osQoy ogha 
budk mi;ksx fd;k tk ldrk gSA ok"i rduhd vkt Hkh çHkkoh gS vkSj orZeku esa mÙkjh oSQfyiQksfuZ;k osQ xhtlZ 
uked LFkku esa mi;ksx esa gS] tks Hkw&rkih; 'kfDr dk nqfu;k dk lcls cM+k lzksr gSA
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ÝyS'k LVhe ikoj IykaV% oÙkZeku esa ;g lcls vf/d mi;ksx fd;k tkus okyk Hkw&rkih; fctyh mRiknu 
la;a=k gSA ;g eq[; :i ls çkdfrd :i ls çkIr gksus okyh mPp xq.koÙkk okyh ok"i dh deh osQ dkj.k gSA bl 
la;a=k osQ fy,] ikuh dk rkieku 180ºC ls vf/d gksuk pkfg,A Hkwfexr xeZ ikuh dks oqQ,¡ osQ ekè;e ls lrg osQ 
Lrj ij j•s VSad esa iai fd;k tkrk gSA lrg osQ ikuh osQ VSad dks cgqr de ncko esa j•k tkrk gS] ftlls oqQN 
rjy inkFkZ rsth ls ok"ihÑr gks tkrs gSa] ;k ÝyS'k gks tkrs gSaA ;g ok"i Vjckbu dks pykrh gS og cnys esa tujsVj 
pykrh gS vkSj bl çdkj fctyh mRiUu gksrh gSA vç;qDr ikuh] tks ok"i ugha cu ldk] okil oqQ,¡ esa pyk tkrk 
gS ;k oqQN vkSj ÅtkZ çkIr djus osQ fy, bls nwljs VSad esa fiQj ls ÝyS'k fd;k tk ldrk gSA bldk mi;ksx oqQN 
vU; xeZ djus (ghfVax) osQ mís';ksa osQ fy, Hkh fd;k tk ldrk gSA

ckbujh lkbdy ikoj IykaV% ;g IykaV vU; nks çdkj osQ Hkw&rkih; fctyh la;a=kksa ls vyx gSA blesa 
Hkw&rkih; tyk'k; dk ikuh ;k ok"i dHkh Hkh VckZbu ;k tujsVj ;wfuV osQ laidZ esa ugha vkrs gSA ;gk¡] ,d de 
DoFkukad (boiling point) okys rjy inkFkZ ;qDr ,d f}rh;d ywi (blfy, ckbujh uke) dk mi;ksx fd;k tkrk 
gS] tSls fd isaVsu ;k C;wVsuA oqQ,¡ ls ikuh ,d ghV ,Dlpsatj osQ ekè;e ls cgrk gS] tks viuh Å"ek dks de 
DoFkukad okys æo esa LFkkukarfjr djrk gSA de DoFkukad osQ dkj.k bu rjy inkFkks± ls ikuh ok"ihÑr gks tkrk gSA 
fiQj bls VckZbu ls xqtkjk tkrk gS] bls pyk;k tkrk gS vkSj ckn esa fctyh iSnk djus osQ fy, tujsVj pyk;k tkrk 
gSA ;g mEehn dh tkrh gS fd Hkfo"; esa bu la;a=kksa dk lcls vf/d mi;ksx fd;k tk,xk] D;ksafd ;g vU; nks 
çdkj osQ Hkw&rkih; fctyh la;a=kksa dh rqyuk esa de rkieku okys ikuh dk mi;ksx dj ikrs gSA 

;wfuV lkjka'k

1- gesa lw;Z ls 'kq¼] çnw"k.k jfgr vkSj v{k; ÅtkZ] mTToy çdk'k vkSj Å"ek osQ :i esa çkIr gksrh gS bls lkSj 
ÅtkZ osQ :i esa tkuk tkrk gSA

2- lkSj ÅtkZ] ÅtkZ dk ,d 'kfDr'kkyh lzksr gS] gkyk¡fd] blosQ osQoy ,d NksVs ls fgLls dk mi;ksx eq[; :i 
ls_ fo|qr mRiknu] rkiu vkSj 'khryu] Hkkstu idkus vkSj ty vyo.khdj.k osQ fy, fd;k tk ldrk gSA

3- ÝySV IysV laxzkgd lcls ekSfyd lkSj ÅtkZ laxzkgd gS] eq[; :i ls ?kjsyw xeZ ikuh dh ç.kkyh osQ fy, 
mi;ksx fd;s tkrs gSA

4- ÝySV IysV laxzkgd esa] lkSj fofdj.k dkyh lrg okyh IysV }kjk vo'kksf"kr fd;s tkrs gS vkSj fiQj vo'kksf"kr 
Å"ek æo@ok;q ;qDr VÔwc esa LFkkukarfjr gks tkrh gSA

5- ÝySV&IysV flLVe] lkekU; :i ls 30ºC ls 80ºC rkieku dh lhek rd dke djrs gSA 
6- Å"ek osQ LFkkukUrj.k osQ fy, ÝySV IysV laxzkgd esa ekè;e osQ :i esa rjy ;k gok dk mi;ksx fd;k tk ldrk 

gSA rjy osQ :i esa] ty viuh miyC/rk vkSj vPNs rkih; xq.kksa osQ dkj.k lkekU; fodYiksa esa ls ,d gSA
7- fo'ks"k dksfVaXl IysV osQ vo'kks"kd xq.kksa dks c<+kus esa enn djrh gS tSls mPp rkieku osQ fy, lgu'khyrk] 

ijkcSaxuh fofdj.k (UV) vkSj ueh osQ fy, çfrjks/] LFkkf;Ro] vkWfIVdy fo'ks"krk,¡ bR;kfnA
8- mUur IysV laxzkgd dk mi;ksx djosQ rkieku dks 150ºC rd c<+k;k tk ldrk gS ftlls laxzkgd dh vuqç;ksx 

lhek dks fctyh mRiknu] lksyj ,;j oaQMh'kfuax flLVe vkfn osQ fy, c<+k;k tk ldrk gSA
9- lkSj ÅtkZ osQ nksgu djus osQ dbZ rjhosQ gSa mnkgj.k osQ fy, lksyj iksaM] lksyj okWVj ghVj] lksyj Mªk;j vkSj 

lksyj fLVYl osQ mi;ksx }kjkA
10- lksyj iksaM ,d lkSj ÅtkZ laxzkgd gS] tks vkdkj esa dkiQh cM+k gS vkSj rkykc tSlk fn•rk gSA
11- lksyj iksaM esa eq[; :i ls rhu tksu gksrs gSa% Åijh laogu tksu] eè; xSj&laogu tksu vkSj fupyk laogu 

tksuA
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12- lksyj okWVj ghVj ,d ,slk midj.k gS tks lw;Z ls çkIr fofdj.k ÅtkZ dk mi;ksx djosQ ikuh xeZ djus esa 
enn djrk gSA

13- lksyj okWVj ghVj osQ eq[; ?kVdksa esa 'kkfey gSa% lkSj fofdj.k ls ÅtkZ ,d=k djus osQ fy, laxzkgd] xeZ ikuh 
osQ HkaMkj.k osQ fy, Å"ekjks/h VSad] vk/kj lajpuk] tksM+us okys (dusfDVax) ikbi vkSj lacaf/r midj.kA 

14- lksyj Mªk;j dh rduhd dk fl¼kar lksyj laxzkgd esa gok dh ek=kk dks xeZ djosQ lkSj ÅtkZ ,d=k djuk gS 
vkSj laxzkgd ls layXu lq•kus okys •k| d{k esa xeZ gok dks LFkkukarfjr djuk gS tgk¡ lw•kus okys •k| dks 
j•k tkrk gSA 

15- lksyj fLVy ,d gfjr ÅtkZ mRikn gS tks ikuh dks 'kq¼ djus osQ fy, çkÑfrd lw;Z ÅtkZ dk mi;ksx djrk gSA
16- ck;ksekl uohdj.kh; dkcZfud inkFkks± osQ æO;eku dks lanfHkZr djrk gS tks thfor thoksa ls çkIr gksrk gS] ftlesa 

ikS/s] i'kq vkSj tSo jklk;fud ifjçs{; ls lw{etho] lsY;qykst] fyfXuu] 'kdZjk] olk vkSj çksVhu 'kkfey gSaA
17- Bksl ck;ksekl b±/u dh egRoiw.kZ rkih; fo'ks"krkvksa esa 'kkfey gSa% Å"ek eku] ueh dh ek=kk] la;kstu] b±/u 

vkdkj vkSj ?kuRoA
18- vok;oh; ikpu ,d jklk;fud çfØ;k gS ftlosQ }kjk dkcZfud inkFkZ tSls i'kq •kn] •k| vif'k"V] vif'k"V 

ty] tSo Bksl vkfn vkWDlhtu dh vuqifLFkfr esa lw{ethoksa (cSDVhfj;k) }kjk fo?kfVr gks tkrs gSaA
19- ck;ksxSl] ck;ksekl }kjk vok;oh; ikpu çfØ;k dk mi;ksx djosQ mRikfnr dh tkrh gS ftlesa cgq&pj.kh; 

tSfod vkSj jklk;fud çfØ;k 'kkfey gksrh gSA
20- ck;ksxSl dk HkaMkj.k nks eq[; dkj.kksa ls fd;k tkrk gS% (i) tc Hkh vko';d gks] la;a=k LFky ij (On-Site) 

mi;ksx gsrq HkaMkj.k (ii) forj.k osaQæ ;k ç.kkfy;ksa osQ fy, HkaMkj.kA
21- iou ÅtkZ ok;qeaMyh; ok;q dh xfr ls tqM+h xfrt ÅtkZ gSA ;g gekjs okrkoj.k esa çkÑfrd gok dh xfr 

dks ;kaf=kd ÅtkZ esa ifjofrZr djrh gSA
22- orZeku esa Hkkjr osQ ikl iou ÅtkZ dh oqQy LFkkfir {kerk 39-25 xhxkokV (31 ekpZ 2021 rd) gS] tks 

nqfu;k esa pkSFkh lcls cM+h iou ÅtkZ dh LFkkfir {kerk gSA
23- thok'e b±/u osQ vykok fdlh vU; lzksr ls mRikfnr ÅtkZ dks ubZ ÅtkZ ;k oSdfYid ÅtkZ dgk tk ldrk gSA
24- Hkw&rkih; fo|qr la;a=k eq[;r% rhu çdkj osQ gksrs gSa_ MªkbZ LVhe ikoj IykaV] ÝyS'k LVhe ikoj IykaV vkSj 

ckbujh lkbfdy ikoj IykaVA

vfHkuo xfrfof/;k¡

1- laxks"Bh (lsfeukj)% ,d fo"k; dks] 8 ls10 fo|kfFkZ;ksa osQ eè; çLrqfr osQ fy, mi fo"k;ksa esa foHkkftr fd;k 
tk ldrk gSA 

2- ifjlaokn (flEiksft;e)% fo|kfFkZ;ksa }kjk viuh ilan osQ fo"k; ij 'kks/ i=kksa dk çLrqfrdj.kA 
3- lewg ifjppkZ (xzqi fMLd'ku)% ifjppkZ nl fo|kfFkZ;ksa osQ ,d lewg esa] ftles ls ,d lewg yhMj] ,d 

ekWMjsVj vkSj ,d fjdkWMZjA lewg osQ yhMj] lHkh fo|kfFkZ;ksa dh Hkkxhnkjh lqfuf'pr djus osQ fy, ftEesnkj gksaxs] 
ekWMjsVj lqfuf'pr djsaxs fd ijLij ckrphr (ØkWl okrkZ) u gks vkSj fjdkWMZj vius Lo;a osQ lfgr fVIif.k;ksa] 
ifjppkZ dks fjdkWMZ djsA

4- çkstsDV odZ% 3 ls 4 fo|kfFkZ;ksa osQ lewg dks mi;qDr fo"k; ij çkstsDV dk;Z lkSaik tk ldrk gSA çkstsDV 
dk;Z ç;ksxkRed ;k 'kks/ çÑfr dk gks ldrk gSA

5- 'kSf{kd ;k=kk% lkSj ÅtkZ fctyh la;a=k] iou ÅtkZ fctyh çfr"Bkuksa vkSj ck;ksxSl la;a=k dh 'kSf{kd ;k=kkA
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6- lkekftd xfrfof/;k¡% fo|kfFkZ;ksa osQ lewg dks ?kj&?kj tkdj ÅtkZ osQ uohdj.kh; lzksr tSls_ lkSj ÅtkZ] 
iou ÅtkZ vkSj ck;ksekl osQ mi;ksx ,oa egRo ls voxr djkus rFkk ?kjksa esa fctyh osQ xhtj osQ LFkku ij 
lkSj ÅtkZ okWVj ghVj osQ mi;ksx osQ fy, çksRlkfgr djus osQ vfHk;ku esa 'kkfey fd;k tk ldrk gSA

jkspd rF;

1- lw;Z dh jks'kuh dk ,d ?kaVk] i`Foh osQ fy, ,d lky dh ÅtkZ 
osQ cjkcj gSA

2- 174,000 VsjkokV ÅtkZ] gj iy lkSj fofdj.k osQ :i esa fujarj 
i`Foh ij igq¡prh gS] ;gk¡ rd ckny Nk;s gks mu fnuksa esa HkhA

3- lkekU; lkSj iSuy ç.kkyh 20» n{krk ij lapkfyr gksrh gS] vFkkZr 
;g 20» lw;Z osQ çdk'k dks fctyh esa ifjofrZr djrh gSA

4- lkSj ÅtkZ mi;ksxdrkZ çfr o"kZ 35 Vu dkcZu MkbvkWDlkbM vkSj 
75 fefy;u rsy osQ cSjy cpkrs gSaA

5- iou ÅtkZ dks 200 bZlk iwoZ iQkjl vkSj phu esa igyh ckj iou pfDd;ksa osQ :i esa fodflr fd;k x;k 
FkkA

6- iou ÅtkZ dk mi;ksx lSdM+ksa o"kks± rd ikuh fudkyus 
(iai djus) vkSj vukt ihlus osQ fy, fd;k tkrk FkkA 
yksx iky ukSdkvksa ij ikyksa dk mi;ksx iou ÅtkZ osQ 
:i esa Hkh djrs FksA

7- lcls fo'kky Vjckbu gokbZ (Hawai) 'kgj esa fLFkr gSA 
;g chl eaftyk Å¡ph vkSj çR;sd CysM dh iqQVckWy 
eSnku ftruh yackbZ gSA

8- iou ÅtkZ oSdfYid ÅtkZ dk ,dek=k :i gS ftlesa 
ikuh dh vko';drk ugha gksrh gSA

9- ;fn vki vius {ks=k esa iou Vjckbu LFkkfir djuk pkgrs gSa rks vesfjdh ÅtkZ foHkkx iou lalk/u ekufp=k 
çnku djrk gS tks vkSlr gok dh xfr vkSj laHkkfor iou ÅtkZ {kerk n'kkZrk gSA 

10- phu nqfu;k esa lcls T;knk iou ÅtkZ dk mRiknu djrk gSA 
la;qDr jkT; vesfjdk vuqlj.k djrs gq, nwljs LFkku ij lcls 
cM+k iou ÅtkZ mRiknd ns'k gSA

11- ?kj osQ fiNys vk¡xu esa ,d NksVk VckZbu] vkiosQ ?kj dks fctyh 
ns ldrk gSA

12- o"kZ 2015 esa] la;qDr jkT; vesfjdk us 12-3 xhxkVu xzhugkml 
xSlksa osQ mRltZu dks de djus vkSj ?kjksa] LowQyksa vkSj O;olk; esa 
fctyh osQ fy, iou ÅtkZ osQ mi;ksx dks c<+kdj 260 fcfy;u 
xSyu ikuh cpkus dh ;kstuk cukbZA

13- Tokjh; fctyh la;a=k iou ;k lkSj ÅtkZ dh rqyuk esa vf/d 
le; rd py ldrs gSaA
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vH;kl

(A) fo"k;fu"B ç'u

1- ÝySV IysV laxzkgd dh O;k[;k dhft;sA 
2- ÝySV IysV laxzkgd dh n{krk esa oSQls lq/kj fd;k tk ldrk gS\
3- ÝySV IysV laxzkgd ij dksfVax osQ egRo dk o.kZu djsaA
4- bl ij laf{kIr uksV~l fy•sa%
 (a) lksyj iksaM  (b) lksyj Mªk;j
 (c) lksyj fLVy  (d) ck;ksekl osQ lzksr
 (e) ck;ksekl osQ mi;ksx
5- ck;ksekl dh rkih; fo'ks"krkvksa dh O;k[;k djsaA
6- ck;ksekl osQ mRiknu ç.kkyh dh O;k[;k djsaA
7- iou ÅtkZ dks ifjHkkf"kr dhft,A
8- Hkkjr esa iou ÅtkZ dh laHkkoukvksa dh ppkZ dhft,A
9- iou ÅtkZ osQ ykHk ,oa gkfu;ksa dk o.kZu dhft,A
10- fofHkUu çdkj osQ uohu ÅtkZ lzksrksa dh O;k[;k dhft,A

(B) cgqfodYih; iz'u

1- lksyj ghVj dk dk;Z] lkSj ÅtkZ dks blesa ifjofrZr djuk gSA
 (a) fofdj.k  (b) fo|qr ÅtkZ
 (c) rkih; ÅtkZ  (d) bues ls dksbZ Hkh ugha
2- lkSj ÅtkZ dks lh/s fo|qr ÅtkZ esa cnyus osQ fy, fdl lsy dk mi;ksx fd;k tkrk gS\ 
 (a) 'kq"d lsy (b) iQksVksbysfDVªd lsy
 (c) cSVjh (d) bues ls dksbZ Hkh ugha
3- ÅtkZ osQ vuohdj.kh; lzksr gSaA 
 (a) gok vkSj lwjt ls ÅtkZ (b) leqæ dh ygjksa ls ÅtkZ
 (c) thok'e b±/u ls ÅtkZ
4- fo"ke dks pqusaA 
 (a) dks;yk (b) isVªksfy;e
 (c) rsy (d) ck;ksekl
5- lkSj vo'kks"kd esa ç;qDr dksfVax lkexzh esa fuEufyf•r xq.k gksus pkfg,A 
 (a) mPp 'kks"kd] de mRltZu (b) etcwr vklatu] mPp LFkkf;Ro
 (c) mPp rkih; pkydrk] f?klko çfrjks/ (d) Åij osQ lHkh
6- lw;Z ls lkSj ÅtkZ fdl :i esa fudyrh gS\
 (a) ijkcSaxuh fofdj.k (b) vojDr fofdj.k
 (c) fo|qrpqEcdh; rjaxsa (d) vuqçLFk rjaxsa
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7- ck;ksehFksu esa dkcZu MkbvkWDlkbM dk çfr'kr gSA 
 (a) 55&60 (b) 35&45
 (c) 30&40 (d) 25&35
8- lhost osQ vok;oh; ikpu dk mi;ksx fdlosQ mRiknu esa fd;k tkrk gS\
 (a) tSo b±/u (b) ck;ksekl
 (c) LokLF; laca/h mRikn (d) flaFksfVd b±/u
9- ck;ksekl ls gesa D;k çkIr gksrk gS\ 
 (a) jlk;u (b) tSo jlk;u
 (c) phuh (d) ifjogu b±/u
10- iQhMLVkWd dks vkWDlhtu dh vuqifLFkfr esa mPp rkieku ij xeZ djus dh çfØ;k dgykrh gSA 
 (a) tSo&ikpu (b) ngu
 (c) xSlhdj.k (d) ik;jksfyfl 
11- ck;ksekl 'kCn lcls vf/d ckj lanfHkZr gksrk gSA
 (a) vdkcZfud inkFkZ (b) dkcZfud inkFkZ
 (c) veksfu;e ;kSfxd (d) jlk;u 
12- iou ÅtkZ mi;ksx djrh gSA 
 (a) ok;q dh fLFkfrt ÅtkZ (b) ok;q dh xfrt ÅtkZ
 (c) A vkSj B nksuksa (d) blesa ls dksbZ Hkh ugha
13- iou ÅtkZ dks ;kaf=kd ÅtkZ esa cnyus osQ fy, fdl midj.k dk mi;ksx fd;k tkrk gSA
 (a) VckZbu (b) tud
 (c) CysM (d) eksVj 
14- iou ÅtkZ fdl çdkj dk ÅtkZ lalk/u gSA 
 (a) ikjaifjd ÅtkZ (b) okf.kfT;d ÅtkZ
 (c) uohdj.kh; ÅtkZ (d) vuohdj.kh; ÅtkZ
15- iou osQ fuekZ.k dk eq[; lzksr D;k gS\
 (a) ouLifr (b) ekSle
 (c) vleku Hkwfe (d) lw;Z 
16- Hkw&rkih; ÅtkZ] rkih; ÅtkZ gSA 
 (a) leqæ dh lrg ij (b) i`Foh dh lrg ij
 (c) i`Foh osQ vanj xgjs esa (d) igkM+ dh lrg ij 
17- fuEu çdkj osQ la;a=k ckbujh pØ ij pyrs gSaA
 (a) ok"i ç/ku la;a=k (b) rjy ç/ku de rkieku la;a=k
 (c) rjy ç/ku mPp rkieku la;a=k (d) mijksDr lHkh 
18- tc ty i`Foh osQ vkarfjd Hkkx ls xeZ ty osQ :i esa ckgj fudyrk gS] rks mls dgrs gSaA 
 (a) xeZ ikuh dk >juk (b) xhtj
 (c) A vkSj B nksuksa (d) buesa ls dksbZ Hkh ugha
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cgqfodYih; iz'uksa osQ mRrj
1 (c) 2 (b) 3 (c) 4 (d) 5 (d) 6 (c) 7 (c) 8 (a) 9 (d) 10 (d)

11 (b) 12 (b) 13 (a) 14 (c) 15 (d) 16 (c) 17 (b) 18 (b)

vè;;u gsrq lq>k, x, lalk/u

(A) lanHkZ iqLrosaQ%

•	 C.N.	R.	Rao,	Understanding	Chemistry,	University	Press	(India)	Pvt.	Ltd.,	2011.
•	 G.S.	Sodhi,	Fundamental	Concepts	of	Environmental	Chemistry,	Marisa,	2011.
•	 Vanek,	F.M,	and	Albright,	L.D.,	Energy	Systems	Engineering,	McGraw	Hill,	2008.
•	 Frank	Kreith,	Jan	F	Kreider,	Principles	of	Solar	Engineering,	McGraw-Hill,	New	York;	1978,	ISBN:	

9780070354760.
•	 Aldo	Vieira,	Da	Rosa,	Fundamentals	of	renewable	energy	processes,	Academic	Press	Ox-	ford,	UK;	

2013,	ISBN:	9780123978357.
•	 S.P.	Sukhatme,	Solar	Energy;	Principles	of	Thermal	Collection	and	Storage,	Tata	Mc-	Graw-Hill,	

New	Delhi;	1984,	ISBN:	0-07-462453-9.
•	 Donald	Rapp,	Solar	energy,	Prentice-Hall,	Inc.,	Eaglewood	Cliffs,	USA;	1981,	ISBN:	0-13-	822213-4.

(B) vksiu lkslZ lkWÝVos;j ,oa osclkbV%

•	 https://energypedia.info/wiki/Portal:Solar
•	 https://www.e-education.psu.edu/eme811/node/685
•	 https://hareda.gov.in/centers/solar-water-heating-system/
•	 https://www.irena.org/wind
•	 https://www.rees-journal.org
•	 https://www.energy.gov/eere/articles/hydrogen-clean-flexible-energy-carrier
•	 https://www.energy.gov/eere/wind/advantages-and-challenges-wind-energy
•	 https://www.nationalgeographic.org/encyclopedia/geothermal-energy/
•	 https://www.eia.gov/energyexplained/biomass/
•	 https://www.britannica.com/science/anaerobic-digestion
•	 https://farm-energy.extension.org/biogas-utilization-and-cleanup/
•	 https://www.bioenergyconsult.com/biomethane-utilization/
•	 https://www.e-inst.com/training/biomass-to-biogas/
•	 www.sustainebledevelopment.un.org
•	 www.conserve-energy-future.com
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iQksVksxzkiQ% lkStU; ¶fØ,fVo dkWeu¸

(C) fofM;ks lalk/u%

lkSj  
ÅtkZ&I

   

lkSj  
ÅtkZ&II

  

ck;ksekl

  

ck;ksxSl

  

iou  
ÅtkZ





;wfuV fof'k"V

;g ;wfuV fuEufyf•r eq[; igyqvksa ls lacaf/r gS%
•  Bksl vif'k"V mRiknu & E;qfufliy Bksl vif'k"V (MSW)] bZ&vif'k"V] tSo&fpfdRlk vif'k"V osQ 

lzksr ,oa fo'ks"krk,¡A
•  m|ksxksa ls /kfRod vif'k"V vkSj v/kfRod vif'k"V (Lusgd] IykfLVd] jcj)A
•  laxzg vkSj fuiVku% MSW (3R fl¼kar] ÅtkZ iqu%çkfIr] lSfuVjh ySaMfiQy)] •rjukd vif'k"VA
•  ok;q xq.koÙkk vf/fu;e 2004] ok;q çnw"k.k fu;a=k.k vf/fu;e 1981 ,oa ty vf/fu;e 1974A
•  osaQæh; vkSj jkT; çnw"k.k fu;a=k.k cksMZ dh lajpuk vkSj HkwfedkA
•  dkcZu ØsfMV dh vo/kj.kk] dkcZu iqQV fçaVA
•  fuekZ.k m|ksx esa i;kZoj.k çca/u] ISO14000: m|ksxksa esa dk;kZUo;u] ykHkA
iqLrd osQ vè;;udrkZvksa esa ftKklk vkSj l`tukRedrk iSnk djus osQ fy, lHkh fo"k;ksa dks çklafxd rLohjksa osQ 

lkFk çLrqr fd;k x;k gSA vH;kl osQ fy, cgqfodYih; vkSj fo"k;fu"B ç'u fn, x, gSaA fo"k; dks vkSj vf/d 
le>us] vo/kj.kkvksa vkSj 'kadkvksa (;fn dksbZ gks) osQ Li"Vhdj.k osQ fy, lalk/u tSls lanHkZ iqLrosaQ] vksiu fjlkslZ 
lkWÝVos;j vkSj osclkbV] ohfM;ks lalk/u vkfn Hkh bdkbZ esa fn, x, gSaA #fp osQ fofHkUu fo"k;ksa ls lEcaf/r Kku 
osQ fy, D;wvkj dksM fn, x, gSa] ftUgsa vkSj vf/d tkudkjh çkIr djus gsrq LoSQu fd;k tk ldrk gSA

Hkwfedk

Bksl vif'k"V çca/u (Solid Waste Management) ,d oSf'od leL;k cu xbZ gS vkSj gekjs i;kZoj.k dh j{kk 
osQ fy, bl ij mfpr :i ls è;ku nsus dh vko';drk gSA bl ;wfuV dk mís'; Bksl vif'k"V mRiknu] buosQ 
lzksrksa vkSj fo'ks"krkvksa dh cqfu;knh vo/kj.kkvksa ls ifjp; djkus osQ lkFk gekjs LokLF; vkSj i;kZoj.k ij iM+us 
okys çHkkoksa ls voxr djkuk gSaA bl ;wfuV esa Bksl vif'k"V dk laxzg vkSj fuiVku] •rjukd vif'k"V vkSj Bksl 
vif'k"V çca/u osQ 3R fl¼kar Hkh 'kkfey gSaA bl ;wfuV esa i;kZoj.k çca/u ç.kkyh] ok;q vkSj ty çnw"k.k fu;a=k.k 
ls lacaf/r fofHkUu vf/fu;e ij Hkh ppkZ dh xbZ gSA

bl ;wfuV osQ iw.kZ gksus osQ ckn] fo|kFkhZ Bksl vif'k"V ,oa mlosQ çca/u dh ewyHkwr vo/kj.kkvksa dh le> 
fodflr dj ik,¡xsA fo|kFkhZ Bksl vif'k"V mRiknu] mfpr fuiVku dh fØ;kfof/] fofHkUu çdkj osQ ok;q vkSj ty 
çnw"k.k fu;a=k.k vf/fu;e osQ fo"k; esa Hkh tkusaxs] ;g tkudkjh fo|;kfFkZ;ksa dks Bksl vif'k"V osQ =kqfViw.kZ çca/u osQ 
dkj.k gksus okys ok;q] e`nk vkSj ty çnw"k.k dks de djosQ gekjs LokLF; vkSj i;kZoj.k dh j{kk djus dk volj 
çnku djsxkA

4 Bksl vif'k"V çca/u] ISO 

14000 ,oa i;kZoj.k çca/u
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iwoZ&visf{kr Kku

•  gkbZLowQy Lrj dk jlk;u 'kkL=k

;wfuV vkmVdEl

fo|kFkhZ fuEufyf•r esa l{ke gksaxs%
U4–O1% fofHkUu çdkj osQ Bksl vif'k"Vksa osQ lzksr ,oa fo'ks"krkvksa dh O;k[;k djus esaA 
U4–O2% Bksl vif'k"V osQ laxzg vkSj fuiVku dh vo/kj.kk dks nh xbZ ifjfLFkfr esa ykxw djus esaA
U4–O3% fofHkUu ok;q ,oa ty çnw"k.k vf/fu;e dh O;k[;k djus esaA
U4–O4% osaQæh; vkSj jkT; çnw"k.k fu;a=k.k cksMks± dh Hkwfedk ij ppkZ djus esaA
U4–O5% dkcZu iqQVfçaV vkSj dkcZu ØsfMV dh O;k[;k djus esaA

;wfuV vkmVdEl
(UOs)

dkslZ vkmVdEl (COs) osQ lkFk visf{kr laca/
(1-detksj lglaca/_ 2-eè;e lglaca/_ 3-etcwr lglaca/)

CO-1 CO-2 CO-3 CO-4 CO-5 CO-6

U4–O1 - - - - - 3

U4–O2 - - - - - 3

U4–O3 - - - - - 2

U4–O4 - - - - - 2

U4–O5 - - - - - 3

4.1 ifjp;

¶ftl pht dh vkidks vko';drk ugha gS mlosQ fy, euk (Refuse) djsa_ ftldh vko';drk gS mlsa 
de (Reduce) djsa_ vki tks miHkksx djrs gSa mldk iqu%mi;ksx (Reuse) djsa_ ftls vki euk] de ;k 
iqu%mi;ksx ugha dj ldrs mls iqu%pØ.k (Recycle) djsa_ vkSj 'ks"k dks lM+k (Compost) ns¸A

µ^ch tkWulu*
ekuo xfrfof/;ksa esa ?kkrkadh; (exponential) o`f¼ osQ dkj.k] Bksl vif'k"V mRiknu esa dbZ xquk o`f¼ gqbZ gS 

ftls mfpr çdkj ls çcaf/r djus dh vko';drk gSA çÑfr dh uSlfxZd :i ls laHkky ikus dh {kerk dh rqyuk 
esa ge cgqr vf/d vif'k"V mRiUu dj jgs gSaA gkyk¡fd] mfpr gksxk dh vif'k"V osQ mRiknu dks jksdk tk,a] ctk; 
vif'k"V dk mRiknu dj fiQj mls çcaf/r djus osQ ç;kl fd, tk,aA ge vif'k"V dks ,sls gh iQsad ugha ldrs] 
D;ksafd tks Hkh vif'k"V ge iQsadrs gSa] og ikfjfLFkfrdh ra=k esa cuk jgrk gS vkSj ,d çdkj dk çnw"k.k iSnk djrk 
gSA Bksl vif'k"V ls iSnk gksus okys çnw"k.k ls gekjs i;kZoj.k dks cpkus osQ fy, budk mfpr rjhosQ ls çca/u djuk 
vR;f/d vko';d gSA mfpr vif'k"V çca/u osQ fy,] fofHkUu çdkj osQ vif'k"V tSls_ E;qfufliy Bksl vif'k"V] 
bZ&vif'k"V] tSo&fpfdRlk vif'k"V vkfn osQ lzksrksa vkSj fo'ks"krkvksa dks tkuuk vko';d gSA Bksl vif'k"V çca/u 
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osQ leqfpr dk;kZUo;u osQ fy, i;kZoj.k çca/u ç.kkyh] fofHkUu ok;q vkSj ty çnw"k.k vf/fu;e dks le>uk Hkh 
vko';d gSA mijksDr lHkh fo"k;ksa ij bl ;wfuV esa ppkZ dh xbZ gSA

1% 5%

13%

11%

33%

36%

Landfill
Recycling Composting

Open dump
Other
Incineration

fp=k 4-1% Bksl vif'k"V mRiknu

4.2 Bksl vif'k"V mRiknu

nSfud thou esa] ge cgqr lkjh lkexzh dk mi;ksx djrs gS vkSj mls iQsad nsrs gSaA bu mi;ksx dh gqbZ (used) 
vkSj ifjR;Dr (discarded) lkexzh dks vif'k"V dgk tkrk gSA vif'k"V inkFkZ xSlh; :i esa (tSls_ vkWVkseksckby 
fuokZrd] fpeuh ls fudyus okyk /qvk¡ vkfn)] rjy :i esa (tSls_ lhost dk ikuh] m|ksx ls cfg%L=kko vkfn)] 
;k Bksl :i esa (tSls_ •k| vif'k"V] Ñf"k vif'k"V vkfn) gks ldrs gSaA Bksl vif'k"V fofo/ lkefxz;ksa dk tfVy 
feJ.k gSA vif'k"V dh lajpuk ekSle ls ekSle] {ks=k ls {ks=k vkSj ,d fo'ks"k {ks=k osQ Hkhrj Hkh fHkUu gksrh gSA bls 
,sls vif'k"V osQ :i esa ifjHkkf"kr fd;k tk ldrk gS ftls vLohdkj dj fn;k x;k gS vkSj vkxs fiQj mlh :i esa 
mi;ksx ugha fd;k tk ldrk gSA bls ikuh osQ ekè;e ls unh&ukyksa esa ugha cgk;k tk ldrk gS vkSj u gh ok;qeaMy 
esa vklkuh ls eqDr fd;k tk ldrk gSA Bksl vif'k"V lekt osQ fofHkUu lzksrksa@xfrfof/;ksa ls mRiUu gksrs gSa] tSls 
?kjksa] lkoZtfud laLFkkuksa] dk;kZy;ksa] cktkjksa] jsLrjka] m|ksx] fuekZ.k LFkyksa] Ñf"k xfrfof/;ksa vkfnA

4.2.1 E;qfufliy Bksl vif'k"V osQ lzksr vkSj fo'ks"krk,¡

E;qfufliy Bksl vif'k"V dks uxjikfydkvksa (municipalties) }kjk ;k muosQ fy, ,df=kr vkSj mipkfjr vif'k"V 
osQ :i esa ifjHkkf"kr fd;k x;k gSA blesa rjy vkSj Bksl nksuksa çdkj osQ vif'k"V lfEefyr gksrs gSaA

4.2.1.1 E;qfufliy Bksl vif'k"V osQ lzksr

E;qfufliy Bksl vif'k"V osQ eq[; lzksrksa dks fuEufyf•r Jsf.k;ksa esa oxhZÑr fd;k tk ldrk gS%
1- vkoklh; lzksr% ?kjsyw vkSj vkoklh; {ks=kksa ls fudyus okyk vif'k"V] ;s E;qfufliy Bksl vif'k"V osQ çeq• 

lzksr gSaA
2- laLFkkxr lzksr% ljdkjh vkSj lkoZtfud laLFkkuksa tSls LowQy] dkWyst] fo'ofo|ky;] ljdkjh dk;kZy; vkfn 

ls fudyus okyk vif'k"VA
3- O;kolkf;d çfr"Bku% O;kikfjd osQUæksa tSls •kus&ihus osQ çfr"Bkuksa] nqdkuksa] cSadksa vkfn ls fudyus okyk 

vif'k"VA
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4- LokLF; lqfo/k,¡% vLirkyksa vkSj vU; LokLF; lqfo/kvksa ls fudyus okyk vif'k"VA
5- fuekZ.k vkSj foèoal xfrfof/;k¡% fofHkUu çdkj osQ fuekZ.k vkSj foèoal xfrfof/;ksa tSls vikVZesaV dk fuekZ.k] 

>qXxh cfLr;ksa (slums) dks rksM+uk] vkfn ls fudyus okyk vif'k"VA
6- vkS|ksfxd lzksr% fofHkUu çdkj dh vkS|ksfxd çfØ;kvksa ls fudyus okyk vif'k"VA 
7- Ñf"k lzksr% Ñf"k xfrfof/;ksa ls fudyus okyk vif'k"VA 
8- •qys {ks=k% lM+d osQ fdukjs owQM+snku] lM+d dh liQkbZ vkSj vU; lkoZtfud LFkkuksa ls fudyus okyk vif'k"VA
9- bysDVªkWfud vkSj fo|qr vif'k"V (bZ&vif'k"V)% bysDVªkWfud midj.kksa tSls oaQI;wVj] iQksu] jsfM;ks vkfn 

vkSj ?kjsyw midj.kksa tSls oqQdj] okf'kax e'khu vkfn ls fudyus okyk vif'k"VA

4.2.1.2 E;qfufliy Bksl vif'k"V dh fo'ks"krk,¡

E;qfufliy Bksl vif'k"V osQ mfpr çca/u osQ fy, mudh fo'ks"krkvksa dh igpku egRoiw.kZ gSA Bksl dpjs dh 
fo'ks"krkvksa esa HkkSfrd vkSj jklk;fud ekinaM 'kkfey gSaA

HkkSfrd fo'ks"krk,¡

HkkSfrd fo'ks"krk,¡ midj.k osQ p;u vkSj lapkyu osQ fy, rFkk fuiVku lqfo/kvksa osQ fo'ys"k.k vkSj fMtkbu osQ 
fy, Hkh egRoiw.kZ gSaA blesa fuEufyf•r ekinaM 'kkfey gks ldrs gSa%

?kuRo% vif'k"V dk ?kuRo mldk æO;eku çfr bdkbZ vk;ru (Kg/m3) gksrk gSA ;g Hkw&Hkj.k (landfill)] 
HkaMkj.k] laxzg osQ çdkj vkSj ifjogu okguksa osQ fMtkbu osQ fy, vko';d gSA

ueh dh ek=kk% ;g vif'k"V esa ikuh osQ otu vkSj vif'k"V osQ oqQy otu dk vuqikr gSA laxzg dh ykxr] 
ifjogu vkSj HkLehdj.k }kjk vif'k"V mipkj dh vkfFkZd O;ogk;Zrk vif'k"V dh ueh dh ek=kk ij fuHkZj djrh gSA

vif'k"V ?kVdksa dk vkdkj% ;kaf=kd foHkktdksa] JsMj (shredder) vkSj vif'k"V mipkj çfØ;kvksa osQ 
fMtkbu osQ fy, vif'k"V ?kVdksa osQ vkdkj dh vko';drk gksrh gSA 

Å"eh; eku% ;g fdlh inkFkZ osQ bdkbZ Hkkj osQ ngu ls mRiUu Å"ek dh ek=kk gS] ftls kcal/kg esa O;Dr 
fd;k tkrk gSA

ikjxE;rk% tek vif'k"V dh ikjxE;rk (permeability) ,d egRoiw.kZ HkkSfrd xq.k gS D;ksafd ;g ,d 
ySaMfiQy esa rjy inkFkZ vkSj xSlksa dh pky (xfr) dks fu;af=kr djrh gSA

laihMÔrk% laihMÔrk (compressibility) ncko osQ v/hu Bksl vif'k"V esa gksus okys HkkSfrd ifjorZuksa dh 
ek=kk gSA

jklk;fud fo'ks"krk,¡

Bksl vif'k"V inkFkks± osQ O;ogkj dks le>us osQ fy,] budh jklk;fud lajpuk dk Kku Hkh vko';d gSA budh 
jklk;fud fo'ks"krkvksa esa pH eku] ukbVªkstu] iQkLiQksjl] vkSj iksVsf'k;e] oqQy dkcZu (Total Carbon) vkfn rFkk 
tSo&jklk;fud fo'ks"krkvksa esa dkckZsgkbMªsV] çksVhu] çkÑfrd iQkbcj vkfn 'kkfey gks ldrs gSaA fo"kkDrrk (toxicity) 
fo'ks"krkvksa osQ varxZr Hkkjh /krq] ihM+duk'kh (isLVhlkbZMl)] dhVuk'kd (bUlsfDVlkbZMl) vkfn vkrs gSaA

4.2.1.3 tSo&fuEuhdj.kh; ,oa vtSo&fuEuhdj.kh; Bksl vif'k"V

nSfud thou esa ge fofHkUu çdkj osQ vif'k"V mRiUu djrs gSa vkSj mUgsa iQsad nsrs gSaA ;g vif'k"V dbZ :iksa esa gks 
ldrs gSa_ gkyk¡fd] ge mUgsa eq[; :i ls nks Jsf.k;ksa esa foHkkftr dj ldrs gSa_ tSo&fuEuhdj.kh; (Biodegradable) 
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vif'k"V vkSj vtSo&fuEuhdj.kh; (Non-Biodegradable) vif'k"VA gesa Kkr gksuk pkfg, fd ge nSfud thou esa 
tks oqQN Hkh mi;ksx djrs gSa og tSo&fuEuhdj.kh; ;k vtSo&fuEuhdj.kh; gSA

fp=k 4-2% tSo&fuEuhdj.kh; ,oa vtSo&fuEuhdj.kh; Bksl vif'k"V

tSo&fuEuhdj.kh; vif'k"V% ;s os vif'k"V inkFkZ gSa ftUgsa çkÑfrd dkjdksa tSls lw{ethoksa (cSDVhfj;k] 
dod vkfn)] vtSfod ?kVdksa (tSls /wi] ikuh] vkWDlhtu vkfn) }kjk vklkuh ls u"V fd;k tk ldrk gSA ;s 
mUgsa ljy dkcZfud inkFkks± esa ifjofrZr dj nsrs gSa ftudk mi;ksx moZjd] •kn] dEiksLV] ck;ksxSl vkSj vusd :i 
esa fd;k tk ldrk gSA blfy,] ;g mUgsa i;kZoj.k vuqowQy cukrk gSA E;qfufliy Bksl vif'k"V esa ik, tkus okys 
tSo&fuEuhdj.kh; vif'k"V esa gjk dpjk] •k| vif'k"V] dkxt] ck;ksfMxzsMscy IykfLVd vkfn 'kkfey gSaA oqQN esa 
ekuo vif'k"V] dlkbZ•kuk vif'k"V vkfn 'kkfey gSaA

vtSo&fuEuhdj.kh; vif'k"V% ;s os vif'k"V gSa ftUgsa çkÑfrd dkjdksa }kjk fo?kfVr ;k u"V ugha fd;k 
tk ldrk gSA blfy,] ;g yacs le; rd ikfjfLFkfrdh ra=k esa fcuk fo?kfVr gq, jgrs gS vkSj gekjs i;kZoj.k dks 
uqdlku igq¡pkrs gSaA ;s fcYoqQy Hkh bdksÚsaMyh ugha gSaA IykfLVd osQ di] cksry] bZ&vif'k"V vkfn tSls vf/dka'k 
vdkcZfud vif'k"V vtSo&fuEuhdj.kh; Js.kh osQ varxZr vkrs gSaA buesa ls oqQN vif'k"V ftUgsa iqu%pØ.k fd;k tk 
ldrk gS vkSj fiQj ls mi;ksx fd;k tk ldrk gS mUgsa ¶iqu%pØ.k ;ksX; vif'k"V (Recyclable)¸ osQ :i esa tkuk 
tkrk gS vkSj ftUgsa nksckjk mi;ksx ugha fd;k tk ldrk gS mUgsa ¶xSj&iqu%pØ.k ;ksX; vif'k"V (Non-Recyclable)¸ 
osQ :i esa tkuk tkrk gSA

4.2.2 bZ&vif'k"V osQ lzksr vkSj fo'ks"krk,¡

¶bZ&vif'k"V¸ ikfjHkkf"kd 'kCn (VeZ) ¶bysDVªkWfud vkSj fo|qr vif'k"V¸ dk laf{kIr uke gSA bysDVªkWfud vif'k"V 
;k bZ&vif'k"V ;g mu bysDVªkWfud ;k bysfDVªdy mRiknksa osQ fy, yksdfç;] vukSipkfjd uke gS ftudh mi;ksxhrk 
yxHkx •Re gksus okyh gS vkSj fiQj mUgsa R;kx (discard) fn;k tkrk gSA IT {ks=k esa Økafr osQ dkj.k] bysfDVªdy 
vkSj bysDVªkWfud midj.k (EEE) dk mRiknu lcls rst fofuekZ.k xfrfof/;ksa esa ls ,d cu x;k gSA rhoz vkfFkZd 
fodkl osQ dkj.k EEE osQ mRiknu vkSj •ir esa dbZ xquk o`f¼ gqbZ gSA blfy,] bZ&vif'k"V Hkh rsth ls c<+ jgk gS 
D;ksafd oSf'od miHkksDrk ek¡x esa o`f¼ tkjh gSA Xykscy bZ&osLV ekWfuVj (bZ&vif'k"V lwpdkad) o"kZ 2017 n'kkZrk 
gS fd bZ&vif'k"V lkykuk c<+dj 44-7 fefy;u ehfVªd Vu gks x;k gSA ysfdu mRiUu bZ&vif'k"V dk ek=k 20» 
gh lax`ghr vkSj iqupZØ.k fd;k x;k ntZ gSA 'ks"k 80» (35-76 fefy;u ehfVªd Vu) osQ fo"k; esa Kkr ugha] ysfdu 
fuEu fLFkfr esa Mai] lap;] foØ; ;k iqu%pØ.k fd;s tkus dh laHkkouk gSA
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4.2.2.1 bZ&vif'k"V osQ lzksr

bZ&vif'k"V osQ fofHkUu lzksrksa dks fuEufyf•r Jsf.k;ksa esa oxhZÑr fd;k tk ldrk gS%
?kjsyw midj.k% blesa ekbØksoso] ?kjsyw euksjatu midj.k (gkse ,aVjVsuesaV fMokbl)] bysfDVªd oqQdj] ghVj] 

ia•s vkfn 'kkfey gSaA
bysDVªkWfud mi;ksfxrk,¡% ghfVax iSM] fjeksV oaQVªksy] Vsyhfotu fjeksV] bysfDVªdy dkWMZ] ySai] ukbV ykbV] 

VªsMfey] LekVZ okWp] gkVZ ekWfuVj vkfn bl Js.kh esa vkrs gSA
lapkj vkSj lwpuk çkS|ksfxdh midj.k% lsy iQksu] LekVZiQksu] MsLdVkWi oaQI;wVj] oaQI;wVj ekWfuVj] ySiVkWi 

vkfn bl Js.kh esa vkrs gSA
vkWfiQl midj.k% dkWfi;j@fçaVj] vkbZVh loZj jSd] vkbZVh loZj] dkWMZ vkSj osQcy] iQksu vkSj ihch,Dl flLVe] 

vkWfM;ks vkSj ohfM;ks midj.k] usVodZ gkMZos;j] ikoj fLVªIl vkSj fctyh vkiwfrZ] fuckZ/ fctyh vkiwfrZ (UPS 
system)] fo|qr forj.k ç.kkyh (PDUs)] vkfn bl Js.kh esa vkrs gSA

fpfdRlk midj.k% Mk;fyfll e'khu] besftax midj.k] ohfM;ks midj.k] fctyh vkiwfrZ] fuckZ/ fctyh 
vkiwfrZ (;wih,l flLVe)] vkfn bl Js.kh esa 'kkfey gks ldrs gSaA

gkse ,aVjVsuesaV fMokbl% blesa MhohMh] LVhfj;ks] Vsyhfotu] ohfM;ks xse flLVe vkfn 'kkfey gSaA

4.2.2.2 bZ&vif'k"V osQ y{k.k

bZ&vif'k"V osQ ?kVdksa esa •rjukd (hazardous) vkSj xSj&•rjukd (non-hazardous) nksuksa çdkj osQ inkFkZ gksrs 
gSaA bZ&vif'k"V esa fo"kkDr dkcZfud (organic toxic) vkSj •rjukd çnkFkZ dh mifLFkfr bls lkekU; E;qfufliy 
vif'k"V ls vyx djrh gSA

•rjukd inkFkZ% T;knkrj ik, tkus okys •rjukd inkFkZ IykfLVd] lhlk] ikjk] oSQMfe;e] vklZsfud] 
lh,iQlh] ihohlh vkfn gSaA bu inkFkks± esa i;kZoj.k (ouLifr] tho] e`nk vkfn) vkSj ekuo LokLF; (dkflZukstsfud 
jksx] ;Ñr] xqnZs] efLr"d {kfr vkfn) dks {kfr igq¡pkus ;k çnwf"kr djus dh dkiQh laHkkouk gksrh gSA

fp=k 4-3% bZ&vif'k"V 

xSj&•rjukd inkFkZ% bZ&vif'k"V osQ iqu%pZØ.k ls xSj&•rjukd inkFkks± dh igpku djus esa enn feyrh gS 
ftUgsa i;kZoj.k dks gkfu igq¡pk;s fcuk iqu% bLrseky fd;k tk ldrk gSA tc fofHkUu /krqvksa dks fiQj ls iqu%pZØ.k 
fd;k tkrk gS] rks fofHkUu m|ksxksa dh fuekZ.k çfØ;kvksa esa muls cgqr ykHk çkIr gksrk gSA mnkgj.k osQ fy,] 
,Y;qehfu;e] rkack vkSj lksuk tks çk;% bysDVªkWfud lkekuksa esa ik;k tkrk gS] xSj&•rjukd ekuk tkrk gSA IykfLVd 
vkSj dk¡p ,sls inkFkZ gSa tks oaQI;wVj osQ iqtks± esa ik, tkrs gSa] os Hkh •rjukd ugha gksrs gSaA
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4.2.3 tSo fpfdRlk vif'k"V osQ lzksr vkSj fo'ks"krk,¡

tSo fpfdRlk vif'k"V (Biomedical Waste) dks vLirkyksa] tSfod xfrfof/;ksa] i'kq fpfdRlk Dyhfud vkSj 
LokLF; ns•Hkky bdkb;ksa esa mRiUu gksus okys vif'k"V osQ :i esa ifjHkkf"kr fd;k tk ldrk gSA bu vif'k"V esa Bksl] 
rjy inkFkZ] ç;ksx'kkyk vif'k"V vkSj uqdhys midj.k gksrs gSa] ftudk mi;ksx ekuo] i'kq osQ funku] mipkj] jksdFkke 
;k Vhdkdj.k ;k vuqla/ku xfrfof/;ksa osQ nkSjku fd;k tkrk gSA tSo fpfdRlk vif'k"V •rjukd ;k xSj&•rjukd 
gks ldrs gSA WHO (fo'o LokLF; laxBu) osQ vuqlkj] yxHkx 85» ck;ksesfMdy vif'k"V xSj&•rjukd Js.kh 
esa vkrs gS] tcfd 15» •rjukd Js.kh esa vkrs gSA

fp=k 4-4% tSo fpfdRlk vif'k"V

4.2.3.1 tSo fpfdRlk vif'k"V osQ lzksr

tSo fpfdRlk vif'k"V osQ lzksr og txg ;k LFkku gS] tgk¡ ;s vif'k"V mRiUu gksrs gSaA lzksrksa dks nks O;kid Jsf.k;ksa 
esa oxhZÑr fd;k tk ldrk gS_ çeq• vkSj y?kq lzksrA

çeq• lzksr fu;fer :i ls] y?kq lzksrksa dh rqyuk esa vf/d ek=kk esa vif'k"V mRiUu djrs gSaA bu lzksrksa esa 
vLirky] vkikrdkyhu ns•Hkky lqfo/k,¡] Mk;fyfll osaQæ] laØke.k (VªkalÝ;wtu) osaQæ] jDr cSad] Dyhfudy 
(jksxfo"k;d) ç;ksx'kkyk,¡] vuqla/ku ç;ksx'kkyk,¡] eqnkZ?kj] i'kq fpfdRlky; vkSj ufl±x gkse vkfn 'kkfey gSaA

y?kq lzksr esa fpfdRlk Dyhfud] dkWLesfVd Dyhfud] ?kjsyw ns•Hkky] iSjkesfMDl vkSj laLFkku 'kkfey gSaA

4.2.3.2 tSo fpfdRlk vif'k"V osQ y{k.k

tSo fpfdRlk vif'k"V dks blosQ mRiknu osQ lzksr vkSj i;kZoj.k ij gksus okys •rjs osQ Lrj osQ vk/kj ij igpkuk 
tkrk gSA bls nks Jsf.k;ksa esa oxhZÑr fd;k tk ldrk gS_ xSj&•rjukd vif'k"V vkSj •rjukd vif'k"VA

xSj&•rjukd vif'k"V os vif'k"V gS] tks yksxksa vkSj i;kZoj.k osQ fy, dksbZ lh/k •rjk iSnk ugha djrs gS 
D;ksafd os LoHkko ls fo"kkDr ugha gksrs gSaA ysfdu fiQj Hkh] bls •qys {ks=kksa ;k lhoj ykbu esa ugha iQsaduk pkfg, 
D;ksafd blls i;kZoj.k dks •rjk gks ldrk gSA xSj&•rjukd vif'k"V esa /ksus dk ikuh] xÙks dk fMCck (isij dkVZwu)] 
iSosQftax lkexzh] cpk gqvk Hkkstu vkfn 'kkfey gks ldrs gSaA ;s vif'k"V eq[; :i ls fofHkUu laxBuksa] vLirky 
osQ j•j•ko vkSj LokLF; ns•Hkky osaQæksa ls mRiUu gksrs gSaA 

fp=k 4-5% laØked vif'k"V 
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•rjukd vif'k"V os vif'k"V gksrs gSa tks viuh fo"kkDr vkSj laØked fo'ks"krkvksa osQ dkj.k yksxksa vkSj i;kZoj.k 
osQ fy, lh/k •rjk iSnk djrs gSaA fofHkUu •rjukd vif'k"V esa vkrs gSa%
1- laØked vif'k"V% laØked vif'k"V ftues cM+h ek=kk esa iSFkkstUl (cSDVhfj;k] ok;jl] ijthoh] dod 

vkfn) gksrs gSa] euq";ksa osQ fy, •rjk iSnk dj ldrs gSaA laØked vif'k"V esa ekuo@i'kq Ård] laØfer jksfx;ksa 
osQ ey vkSj ew=k] jDr ls luh ifêð;k¡ (cSaMst)] lftZdy nLrkus] dYpj] Vhdk yxkus osQ fy, mi;ksx fd, 
tkus okys Lokc dYpj] vkblksys'ku okMZ vif'k"V] laØfer jksxh osQ laidZ esa vkus okys midj.k vkfn 'kkfey 
gSaA

2- iSFkksykWftdy vif'k"V% ekuo Ård ;k rjy inkFkZ tSls] 'kjhj osQ vax] jDr vkSj 'kjhj osQ vU; rjy inkFkZ] 
Hkz.k vkfnA

3- iQkekZL;qfVdy vif'k"V% blesa ,Dlik;jh MsV dh nok,¡] nwf"kr iQkekZL;qfVdy cksrysa] ckWDl vkfn gksrs gSaA
4- jsfM;ks/ehZ vif'k"V% jsfM;ks/ehZ vif'k"V ogk¡ mRiUu gksrs gSa] tgk¡ jsfM;ks/ehZ leLFkkfudksa dk mi;ksx mipkj 

esa fd;k tkrk gS tSls_ ijek.kq fpfdRlk mipkj] oSaQlj mipkj vkSj fpfdRlk midj.kA jsfM;ks/ehZ vif'k"V esa 
ekuo LokLF; dks uqdlku igq¡pkus dh {kerk gksrh gSA

5- lkekU; vif'k"V% fpfdRlk lqfo/kvksa ls mRiUu vif'k"V lkekU; ?kjsyw ;k dk;kZy; osQ vif'k"V ls cgqr 
vyx ugha gksrs gSA dkxt] IykfLVd] rjy inkFkZ vkSj lHkh vif'k"V tks mijksDr pkj çdkj osQ vif'k"V esa 
'kkfey ugha gSa] bl Js.kh osQ varxZr vkrs gSaA

4.3 /kfRod vif'k"V vkSj v/kfRod vif'k"V

vkS|ksfxd çfØ;kvksa esa çfrfnu cgqr vf/d ek=kk esa fofo/ çdkj dh Hkkjh /krq,¡ tSls feJ /krq bLikr (alloy 
steel)] ,Y;wehfu;e] rkack] tLrk] lhlk vkfn dk mi;ksx gksrk gSA rsth ls c<+rs vkS|ksxhdj.k us bu /krqvksa dh 
ek¡x esa o`f¼ dh gS] lkFk gh mPp Js.kh (high-grade) osQ v;Ldksa osQ HkaMkj Hkh de gks jgs gSA fofHkUu vkS|ksfxd 
çfØ;kvksa osQ nkSjku /krq osQ vif'k"V osQ :i esa vkS|ksfxd vif'k"V mRiUu gksrs gSaA bu /kfRod vif'k"Vksa esa Au, 
Ag, Ni, Cu, Zn, Cr vkfn Hkkjh /krq,¡ ikbZ tkrh gSaA bu ewY;oku /krqvksa dks iqupZØ.k çfØ;k tSls oSQYlhus'ku] 
jksfLVax] LesfYVax (xykus)] fjiQkbfuax vkfn }kjk vif'k"V inkFkks± ls iqu%çkIr dj] bUgs iqu%mi;ksx fd;k tk ldrk gSA 
lw{etho tSls_ isfuflfy;e] ,Lijfxyl ,flM] fFk;kscSflyl VªkbZvkWDlsu] ysIVksLikbjy iQsjksDlhMst vkSj lYÝ;wjl 
,flM dk Hkh /krqvksa dks iquçkZIr djus osQ fy, mi;ksx fd;k tkrk gSA

/krqvksa dks muosQ xq.kksa dks de fd, fcuk ckj&ckj iqupZØ.k fd;k tk ldrk gSA vesfjdu vk;ju ,aM LVhy 
baLVhVÔwV (AISI) osQ vuqlkj] LVhy xzg ij lcls vf/d ckj iqupZØ.k fd;k gqvk çnkFkZ gSA vU; vR;f/d 
iqupZØ.k /krqvksa esa ,Y;wehfu;e] rkack] pkanh] ihry vkSj lksuk 'kkfey gSaA buosQ iqupZØ.k xq.kksa osQ dkj.k] LØSi@
vif'k"V /krq dk ewY; gksrk gS] tks bls yksxksa dks fcØh vkSj iqupZØ.k çfØ;kvksa osQ fy, ,d=k djus osQ fy, çsfjr 
djrk gSA foÙkh; ykHkksa osQ vykok] iqupZØ.k dk i;kZoj.kh; çHkko Hkh iM+rk gSA LØSi /krqvksa dk iqupZØ.k] gesa 
çkÑfrd lalk/uksa dks lajf{kr djus esa l{ke cukrk gSA bldk lkekftd çHkko Hkh gS D;ksafd ;g lekt esa jkstxkj 
mRiUu djus esa enn djrk gSA iqupZØ.k çfØ;k esa LØSi /krqvksa dk laxzg] fefJr LØSi /krq /kjk (metal stream) 
ls N¡VkbZ] çlaLdj.k] cM+h Hkêðh esa fi?kykuk] 'kqf¼dj.k] Bksl cukuk (solidification) vkSj ifjogu 'kkfey gSA

4.3.1 v/kfRod vif'k"V

v/kfRod vif'k"V osQ cM+s fgLls esa csdkj dkxt] ydM+h] Lusgd (yqczhosaQVl)] IykfLVd] dk¡p] jcj] diM+k] 
eqfær lfdZV cksMZ vkfn gksrs gSaA c<+rh miHkksDrk ek¡x osQ dkj.k] bu vif'k"V osQ mRiknu dh ek=kk fnu&c&fnu 
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c<+ jgh gSA bu vif'k"V inkFkks± dh iqupZØ.k çfØ;k tfVy vkSj foLr`r gS ftlosQ ifj.kkeLo:i Mai vkSj Hkw&Hkj.k 
dh ek=kk c<+ tkrh gSA 

fp=k 4-6% v/kfRod vif'k"V 

4.3.1.1 yqczhosaQV

yqczhosaQV (Lusgd) ,d inkFkZ gS ftldk mi;ksx e'khujh osQ fofHkUu fgLlksa osQ chp ?k"kZ.k dks de djus osQ fy, 
fd;k tkrk gS bl çdkj VwV&iQwV dks de djosQ e'khu vFkok ikV~lZ osQ mi;ksxh thoudky dks c<+k;k tkrk gS 
ftlls ÅtkZ vkSj lalk/uksa dh cpr gksrh gSA yqczhosaQV rjy (rsy] ikuh vkfn)] xSlh; (ok;q)] ;k v/Z&Bksl (xzhl) 
:iksa esa Hkh gks ldrs gSA blosQ mi;ksx osQ vk/kj ij] yqczhosaQV dks vkWVkseksfVo] vkS|ksfxd vkSj leqæh rsyksa osQ :i 
esa oxhZÑr fd;k tk ldrk gSA mi;ksx fd;s gq, rsy tSls_ batu yqczhosaQV rsy] gkbMªksfyd rjy inkFkZ] vkSj fx;j 
rsy ftudk mi;ksx dkjksa] ckbd ;k ykWuewoj (ykWu dh ?kkl dkVus okyh e'khu) esa fd;k tkrk gS] vxj mUgsa Bhd 
ls iqupZØ.k ;k fuiVku ugha fd;k tkrk gS rks i;kZoj.k dks çnwf"kr dj ldrs gSaA ç;qDr rsy dks yqczhosaQV esa iqu% 
ifj"Ñr fd;k tk ldrk gS] b±/u rsyksa esa lalkf/r fd;k tk ldrk gS] fjiQkbfuax vkSj isVªksosQfedy m|ksxksa osQ fy, 
dPps eky osQ :i esa mi;ksx fd;k tk ldrk gSA 

4.3.1.2 IykfLVd

ge esa ls vf/dka'k yksx vius nSfud xfrfof/;ksa esa çfrfnu IykfLVd dh FkSfy;ksa dk mi;ksx djrs gSaA irys 
IykfLVd cSx dk mi;ksx yxHkx gj •qnjk foØsrk }kjk fd;k tkrk gSA tc Hkh ge •jhnkjh dj jgs gksrsa gSa] rks 
vki yxHkx xkjaVh ns ldrs gSa fd vki vius u, lkekuksa ls Hkjs IykfLVd cSx osQ lkFk gh LVksj ls ckgj tk jgs 
gksaxsA tSlk fd ge lHkh tkurs gSa fd vf/dka'k IykfLVd ukWu&ck;ksfMxzsMscy gSaA IykfLVd çnw"k.k ,d oSf'od 
vkink gS vkSj nq• dh ckr gS fd ;g ekuo fufeZr gSA fo'ks"k :i ls leqæh ikfjfLFkfrdh ra=k IykfLVd çnw"k.k osQ 
ifj.kkeLo:i vR;f/d ihfM+r gSA twV cSx ;k isij cSx ;k Lo;a osQ cuk;s i;kZoj.k osQ vuqowQy cSx dk mi;ksx] 
IykfLVd dks de djus osQ oqQN mik; gSaA vkidks ;g Hkh xoZ eglwl gksxk fd vki vius lkFk ,d i;kZoj.k 
osQ vuqowQy cSx ys tk jgs gSa ftls vkius Lo;a cuk;k gSA vO;ofLFkr IykfLVd dpjs dk yxkrkj c<+rk æO;eku 
oSf'od ikfjfLFkfrdh ra=k dks egRoiw.kZ {kfr igq¡pk jgk gSA oqQN çeq• fofu;e (regulations)] lkFk gh iqupZØ.k 
çkS|ksfxfd;k¡] •rjs dks jksdus esa lkg;rk dj jgh gSaA
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4.3.1.3 jcM+

fdlh Hkh vU; ikWyhej (cgqyd) çnkFkkZs dh rjg] jcj Hkh vius vf}rh; xq.kksa osQ dkj.k] dbZ vuqç;ksxksa esa 
vko';d çnkFkkZs esa ls ,d gS tSls_ mPp yphykiu] fVdkÅ vkSj i;kZoj.k dkjdksa osQ fy, mPp çfrjks/A bu xq.kksa 
osQ dkj.k] ;g vkWVkseksckby {ks=k] LokLF; ns•Hkky (gsYFk osQ;j)] vkoklh; vkfn esa O;kid :i ls mi;ksx fd;k 
tkrk gSA gkyk¡fd] jcj dk ;g vuwBk xq.k bls vklkuh ls vi{k; (degrade) ugha gksus nsrk gSA tSls&tSls jcj 
mRiknksa dh ek¡x c<+rh tk jgh gS] jcj vif'k"V esa yxkrkj o`f¼ gks jgh gS vkSj ;g fo'o Lrj ij i;kZoj.k osQ 
fy, ,d cM+k •rjk cu x;k gSA Hkw&Hkj.k] Mafiax vkSj •qys esa tykuk jcj vif'k"V osQ fuiVku osQ lkekU; rjhdksa 
esa ls gSa] ftlls ty] ok;q vkSj e`nk çnw"k.k gksrk gSA blfy,] jcj vif'k"V dk LFkk;h rjhosQ ls çca/u iqu%mi;ksx] 
iqupZØ.k] iquçkZfIr vkSj ik;jksfyfll çfØ;k osQ ekè;e ls djuk cgqr egRoiw.kZ gSA f?kls gq, jcj dk iqu% mi;ksx 
djsa] vFkkZr Vk;jksa dks fjVªsfMax (iquO;kZikj) vkSj iqu% mi;ksx djosQA jcj vif'k"V osQ iqupZØ.k esa] iQsaosQ x, jcj 
dk fofHkUu vuqç;ksxksa esa mi;ksx djuk 'kkfey gS tSls_ dVko fu;a=k.k] cSd okVj vkSj ÝyksVs'ku fMokbl] lhesaV 
oaQØhV] fcVqesu mRiknksa vkfn esaA iquçkZfIr fof/ esa] jcj vif'k"V dk mi;ksx b±/u lzksr osQ :i esa mPp rkieku 
çfØ;k osQ fy, fd;k tkrk gS tSls_ Hkki mRiknu] lhesaV Hkêðh vkfn esaA ik;jksfyfll çfØ;k dk mi;ksx djosQ jcj 
vif'k"V osQ ewyHkwr ?kVd tSls xSl] rsy vkfn mRiUu gksrs gSaA

4-4 laxzg vkSj fuiVku

E;qfufliy Bksl vif'k"V (MSW) esa çfrfnu mi;ksx esa vkus okyh oLrq,¡ lfEefyr gS] ftudk mi;ksx dj ge 
iQsad nsrs gSaA ;g eq[; :i ls gekjs ?kjksa] LowQyksa] dkWystksa] dk;kZy;ksa] O;kikj osaQæksa] vLirkyksa vkfn ls vkrk gSA bu 
vif'k"V dks nks Jsf.k;ksa esa oxhZÑr fd;k tk ldrk gS% (i) tSo fuEuhdj.kh; vif'k"V tSls_ Hkkstu vkSj jlksbZ ls 
fudyus okyk vif'k"V] iQwy] iÙks] iQy] dkxt vkfnA (ii) vtSo fuEuhdj.kh; vif'k"V tSls_ fuekZ.k vkSj foèoal 
vif'k"V] IykfLVd] fxykl] bZ&vif'k"V vkfnA rsth ls c<+rs 'kgjhdj.k osQ dkj.k] ns'k E;qfufliy Bksl vif'k"V 
çca/u esa dM+h pqukSfr;ksa dk lkeuk dj jgk gSA Bksl vif'k"V çca/u esa rhu cqfu;knh dk;kZRed rRo 'kkfey gSa_ 
Bksl dpjs dk laxzg] çlaLdj.k vkSj fuiVkuA

fp=k 4-7% Bksl vif'k"V dk laxzg vkSj fuiVku
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4.4.1 E;qfufliy Bksl vif'k"V dk laxzg.k

Bksl vif'k"V laxzg.k] Bksl vif'k"V çca/u dk igyk dk;kZRed rRo (functional element) gSA E;qfufliy 
Bksl vif'k"V dk laxzg ,d lkoZtfud lsok gS vkSj bldk lkoZtfud LokLF; vkSj dLcksa rFkk 'kgjksa dh lqanjrk 
(appearance) ij cM+k çHkko iM+rk gSA ;g vkoklh;] laLFkkxr] okf.kfT;d] lkoZtfud ikdZ vkSj vkS|ksfxd {ks=k 
tSls LFkkuksa ls Bksl vif'k"V osQ laxzg dks lanfHkZr djrk gSA Bksl vif'k"V laxzg dh fuEufyf•r cqfu;knh laxzg 
ç.kkyh] lsokvksa dh miyC/rk osQ vk/kj ij viukbZ tk ldrh gS%

Mksj&Vw&Mksj laxzg% ;g Bksl vif'k"V laxzg dh lcls vf/d mi;ksx dh tkus okyh ç.kkyh gSA ;g iwoZ&lwfpr 
le; vkSj le;&lkj.kh osQ vuqlkj fu;fer vk/kj ij fd;k tkrk gSA

lM+d osQ fdukjs@ ixMaMh ls laxzg% bl ç.kkyh esa] vif'k"V mRiUu djus okys vius dpjs osQ oaQVsuj ;k 
cSx dks lM+d osQ fdukjs ;k ixMaMh ij laxzg osQ fy, iwoZ&fu/kZfjr fnu@;k fnuksa esa j•rs gSaA

CykWd dysD'ku flLVe% bl ç.kkyh esa vif'k"V mRiUu djus okys vius dpjs dks dysD'ku Oghdy rd 
ykus osQ fy, ftEesnkj gksrs gSaA

lkeqnkf;d ç.kkyh% bl ç.kkyh esa laxzg fcanq (collection points)@oaQVsuj lkoZtfud LFkku ij fLFkr gksrs gSa 
vkSj vif'k"V mRiUu djus okyksa dks vius dpjs dks fufnZ"V LFkku@oaQVsuj esa j•us dh vko';drk gksrh gSA

lapkyu osQ rjhosQ osQ vk/kj ij] laxzg fcanqvksa ls Bksl vif'k"V osQ laxzg dh nks çdkj dh ç.kkyh (flLVe) 
gks ldrh gSa_ (i) gkmYM&oaQVsuj flLVe vkSj (ii) LVs'kujh&oaQVsuj flLVeA

gkmYM&oaQVsuj flLVe] esa •kyh LVksjst oaQVsuj ftls MªkWi&vkWiQ ckWDl Hkh dgk tkrk gS] dks vif'k"V ls 
Hkjs oaQVsuj ls cnyus osQ fy, LVksjst lkbV ij ys tk;k tkrk gS] ftls ckn esa çlaLdj.k fcanq (processing point)] 
LFkkukarj.k LVs'ku (transfer station) ;k fuiVku LFky (disposal site) ij ys tk;k tkrk gSA

LVs'kujh&oaQVsuj flLVe] esa vif'k"V osQ HkaMkj.k osQ fy, mi;ksx fd, tkus okys oaQVsuj laxzg fcanq ij jgrs 
gSaA laxzg okgu HkaMkj.k oaQVsujksa osQ lkFk #drk gS vkSj laxzg ny HkaMkj.k oaQVsujksa ls dpjs dks laxzg okguksa esa Hkjrs 
(yksM djrs) gSa vkSj fiQj dpjs dks çlaLdj.k fcanq] LFkkukarj.k LVs'ku ;k fuiVku LFky ij ys tk;k tkrk gSA

4.4.2 E;qfufliy Bksl vif'k"V dk fuiVku

laxzg vkSj çlaLdj.k osQ ckn Bksl vif'k"V çca/u dk rhljk dk;kZRed rRo fuiVku (disposal) gSA vrhr esa] unh 
vkSj leqæ esa vif'k"V dks Mai vkSj fuiVku djuk vke ckr FkhA orZeku esa] varfuZfgr i;kZoj.kh; leL;k osQ dkj.k] 
bldh vuqefr ugha gSA gkyk¡fd] •qys {ks=k esa dpjk Mai djuk vkSj tykuk Hkkjr esa lcls çpfyr rjhdksa esa ls 
,d jgk gSA vf/dka'k 'kgj vkSj dLcs 'kgj osQ ckgjh bykosQ osQ fupys {ks=k (low lying area) esa vius dpjs dk 
fuiVku djrs gSa] ftlls fofHkUu i;kZoj.k vkSj ekuo LokLF; laca/h leL;k,¡ mRiUu gksrh gSaA lM+d fdukjs iQsadk 
x;k dpjk] dHkh&dHkh ukfy;ksa ls cgdj ;k unh dh lrg ij rSjrk gSA orZeku esa] E;qfufliy Bksl vif'k"V osQ 
fuiVku osQ fy, lSfuVjh ySaMfiQy i¼fr dk T;knkrj mi;ksx fd;k tk jgk gSA

4.4.3 3R, fl¼kar

vif'k"V dks de djus] lalk/uksa vkSj mRiknksa osQ iqu%mi;ksx vkSj iqupZØ.k osQ fl¼kar dks 3Rs dgk tkrk gSA 
lHkh 3R gesa gekjs }kjk mRiUu vif'k"V dh ek=kk dks de djus esa enn djrs gSaA ;g Bksl vif'k"V çca/u osQ 
fl¼karksa esa ls ,d gSA ewy :i ls] 3R vo/kj.kk pj.kksa dk ,d Øe gS vif'k"V dks fdl çdkj mfpr :i ls 
çcaf/r fd;k tk,A
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3Rs esa çFke R gS Reducing (de djuk)% Bksl vif'k"V osQ çca/u esa ^jhMwflax (de djuk)* lcls 
vPNk rjhdk gSA ;g dkiQh ljy gS] vki ftruk de mi;ksx djsaxs mruk gh de dpjk vki iSnk djsaxsA uhps fn, 
x, oqQN rjhosQ vif'k"V de mRiUu gks] blesa enn dj ldrs gSa% 

•   iSosQftax ls mRiUu dpjs dks de djus osQ fy, de iSosQftax okys mRiknksa dks •jhnukA
•   fMLikstscy lkeku tSls isij IysV] di] uSifdu vkfn ls cpukA
• ckj&ckj fuiVku (fMLiksty) ls cpus osQ fy, fVdkÅ lkeku •jhnukA
• tgk¡ Hkh laHko gks lapkj osQ fy, bysDVªkWfud esy dk ç;ksx djukA
3Rs esa f}rh; R gS Reuse (iqu%mi;ksx)% ;g mRiknksa osQ ^jh;ql (iqu%mi;ksx)* osQ fy, vkfFkZd vkSj 

i;kZoj.kh; le> cukrk gSA ;fn vki fdlh oLrq dks iQsadus osQ ctk; mldk iqu% mi;ksx djrs gSa rks og mls 
ySaMfiQy ls nwj j•rk gSA dHkh&dHkh blesa jpukRedrk Hkh 'kkfey gksrh gSA oqQN rjhdksa dk mYys• uhps fd;k 
x;k gS%

•   mRiknksa dk fofHkUu rjhdksa ls iqu%mi;ksx djsaA mnkgj.k osQ fy,] fVfiQu iSd djus osQ fy, dkWiQh oSQu 
dk mi;ksx dj ldrs gS_ fidfud O;atu osQ :i esa IykfLVd ekbØksoso fMuj Vªs dk mi;ksx dj ldrs 
gSA

•   iqjkus diM+s] midj.k] f•ykSus vkSj iQuhZpj cspsa ;k mUgsa nku esa nsa ldrs gSA
•   isij di osQ ctk; fljsfed dkWiQh ex dk ç;ksx dj ldrs gSA
•   fdjkuk cSx dk mi;ksx djsa ;k vius Lo;a dk cSx nqdku esa ysdj tk,¡A nqdku ls cSx rc rd u ysa tc 

rd vkidks t:jr u gksA
3Rs esa r`rh; vkSj laHkor lcls çfl¼ R] Recycling (iqu%pØ.k) gSA blesa vko';d iqu%pØ.k 

çfØ;k dk mi;ksx djosQ iqjkuh vkSj ç;qDr lkexzh ls u, mRiknksa dk fuekZ.k 'kkfey gSA ?kj vkSj dk;Z LFky ij 
jhlkbfDyax 'kq: djsa%

•   jhlkbdYM (iw.k%pØ.k) lkexzh ls cus mRikn •jhnsaA
•   vkWfiQl vkiwfrZ] midj.k vkfn osQ fy, jhlkbdYM fd gqbZ lkexzh •jhnsaA
•   ysVjgsM] dkWfi;j isij] U;wtysVj vkfn osQ fy, jhlkbdYM dkxt dk mi;ksx djsaA

4.4.4 ,uthZ fjdojh

vif'k"V ls ÅtkZ dh iquçkZfIr (Energy Recovery) vFkkZr vif'k"V dks ÅtkZ osQ fofHkUu :iksa tSls_ Å"ek] fctyh] 
b±/u vkfn esa cnyukA ;g fofHkUu çfØ;kvksa osQ ekè;e ls fd;k tk ldrk gS] tSls fd ngu] xSlhdj.k] vok;oh; 
ikpu vkfnA E;qfufliy Bksl vif'k"V esa dkcZfud] vdkcZfud nksuksa inkFkZ lkFk gh gksrs gSaA blosQ dkcZfud va'k 
esa ekStwn xqIr ÅtkZ (latent energy) dks mfpr vif'k"V çlaLdj.k vkSj mipkj i¼fr;ksa dks viukdj mi;qDr 
mi;ksx osQ fy, iquçkZIr fd;k tk ldrk gSA ÅtkZ dh fjdojh osQ vykok] oqQN vfrfjDr ykHk Hkh çkIr gksrk gS 
gSa ftudk mYys• uhps fd;k x;k gS%

•   vif'k"V dh lajpuk vkSj viukbZ xbZ rduhd osQ vk/kj ij vif'k"V dh oqQy ek=kk dkiQh de gks tkrh 
gSA

•   ySaMfiQfyax osQ fy, txg dh ek¡x de gks tkrh gSA nwj&njkt osQ ySaMfiQy (Hkw&Hkj.k) LFkyksa rd 
vif'k"V osQ ifjogu dh ykxr Hkh mlh vuqikr esa de gks tkrh gSA

•   i;kZoj.k çnw"k.k esa lexz dehA
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blfy,] vif'k"V ls ÅtkZ dh fjdojh dk fodYi •qyk j•k tk ldrk gS vkSj bls 3Rs vo/kj.kk osQ lkFk 
vif'k"V çca/u dh lexz ;kstuk esa 'kkfey fd;k tkuk pkfg,A vif'k"V osQ dkcZfud va'k (ck;ksfMxzsMscy osQ 
lkFk&lkFk ukWu&ck;ksfMxzsMscy) ls ÅtkZ dks ewyr% uhps mfYyf•r nks fof/;ksa ls iquçkZIr fd;k tk ldrk gS%

(i) Å"e&jklk;fud :ikarj.k% bl çfØ;k esa] Å"ek ÅtkZ ;k b±/u rsy@xSl dk mRiknu djus osQ fy,] 
dkcZfud inkFkks± dks Å"ek vi?kVu (thermal decomposition) dk mi;ksx djosQ fo?kfVr fd;k tkrk gSA 
;g çfØ;k mu vif'k"Vksa osQ fy, mi;ksxh gS ftuesa dkcZfud ukWu&ck;ksfMxzsMscy (vtSo fuEuhdj.kh;) 
inkFkZ dh mPp çfr'kr vkSj ueh dh ek=kk (ekWbLpj oaQVsaV) de gksrh gSA bl Js.kh osQ varxZr eq[; 
rduhdh fodYiksa esa HkLehdj.k vkSj ik;jksfyfll@xSlhdj.k 'kkfey gSaA

(ii) tSo&jklk;fud :ikarj.k% bl çfØ;k esa dkcZfud inkFkks± dks lw{etho fØ;k }kjk ehFksu xSl osQ 
mRiknu osQ fy, fo?kfVr fd;k tkrk gSA bl çfØ;k dks mu vif'k"Vksa osQ fy, çkFkfedrk nh tkrh gS 
ftuesa dkcZfud tSo&voØe.kh; (ck;ks&fMxzsMscy) inkFkZ dk mPp çfr'kr osQ lkFk mPp Lrj dh ueh 
dh ek=kk gksrh gS] tks ekbØksfc;y xfrfof/ esa lgk;d gSA vok;oh; ikpu bl Js.kh osQ varxZr eq[; 
rduhdh fodYi gSA

ÅtkZ iquçkZfIr (,uthZ fjdojh) dks çHkkfor djus okys iSjkehVj% vif'k"V (MSW lfgr) ls ÅtkZ dh 
iquçkZfIr dks çHkkfor djus okys iSjkehVj (çkpy) esa 'kkfey gSa% vif'k"V dh ek=kk] bldh HkkSfrd vkSj jklk;fud 
fo'ks"krk,¡ (xq.koÙkk)A ÅtkZ dk okLrfod mRiknu Hkh mijksDr nks ekinaMksa osQ vfrfjDr fu;ksftr fof'k"V mipkj 
çfØ;k ij fuHkZj djrk gSA

4.4.5 lsusVjh ySaMfiQy

lsusVjh ySaMfiQy vif'k"V fuiVku dh fof/ gS ftldk mi;ksx oÙkZeku le; esa vf/d fd;k tkrk gSA ;g vif'k"V 
fuiVku dk bathfu;fjax rjhdk gSA blesa tehu ij vif'k"V dks iQSykuk] mls nckuk (compacting) vkSj dk;Z fnol 
osQ var esa ;k vU; mi;qDr varjky ij feêðh ls <d nsuk 'kkfey gSA lSfuVjh ySaM fiQfyax dh vke rkSj ij nks 
fof/;k¡ gSa_ {ks=k fof/ (area method) vkSj Vªsap fof/ (trench method)A {ks=k fof/ dk mi;ksx rc fd;k tkrk gS] 
tc mR•uu laHko ugha gksrk gS] •kldj tc Hkwty Lrj vf/d gksrk gSA Vªsap (•kbZ) fof/ dk mi;ksx rc fd;k 
tkrk gS] tc mR•uu laHko gksrk gSA bl i¼fr esa ;g ykHk gS dh •qnkbZ ls fudyh feêðh dks lkbV ij gh doj 
lkexzh osQ :i eSa mi;ksx dj ikrs gSA lsusVjh ySaMfiQy lkbV dks lqjf{kr gksus rd i;kZoj.k ls vyx j•k tkrk gSA 
tc ;g tSfod] jklk;fud vkSj HkkSfrd :i ls iwjh rjg ls fuEuhÑr (MhxzsM) gks tkrh gS] rc bls i;kZoj.k osQ 
fy, lqjf{kr ekuk tkrk gSA lSfuVjh ySaMfiQy osQ miksRikn (by-product) ls mRikfnr xSl dks b±/u osQ :i esa ngu 
osQ fy, mi;ksx fd;k tk ldrk gS ;k mUgsa fdlh vU; b±/u esa lalkf/r fd;k tk ldrk gSA

4.4.6 •rjukd vif'k"V

m|ksxksa] vLirkyksa] ?kjksa ls mRiUu vif'k"V ftuesa tgjhys inkFkZ gks ldrs gSa] •rjukd vif'k"V osQ :i esa tkus tkrs 
gSaA ;s vif'k"V Bksl] rjy ;k xSl osQ :i esa gks ldrs gSaA ;g ekuo LokLF; vkSj i;kZoj.k ij cgqr gkfudkjd 
çHkko Mky ldrs gSa] tc budk vuqi;qDr mipkj ;k çca/u fd;k tkrk gSA •rjukd vif'k"V dk vuqfpr HkaMkj.k 
;k fuiVku vDlj Hkw&ty vkSj lrgh ty dks nwf"kr djrk gSA ;g •rjukd Hkwfe çnw"k.k dk lzksr Hkh gks ldrk 
gSA dbZ ihM+duk'kd] 'kkduk'kh] isaV] vkS|ksfxd lkWYoSaV~l] ÝyksjkslsaV ykbV cYc vkSj ysM (ikjk) ;qDr cSVjh dks 
•rjukd dpjs osQ :i esa oxhZÑr fd;k tkrk gS] mlh çdkj fpfdRlk vif'k"V mRikn tSls dYplZ] ekuo Ård] 
nwf"kr nLrkus] 'kkiZ] ihihbZ fdV vkfn dks HkhA
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•rjukd vif'k"V dks buosQ gkfudkjd xq.kksa osQ dkj.k] gekjs nSfud thou osQ vU; mi&mRiknksa dh rjg 
lkekU; rjhdksa ls ugha fuiVk;k tk ldrk gSA vif'k"V dh HkkSfrd vkSj jklk;fud fLFkfr osQ vk/kj ij] mipkj vkSj 
Bksldj.k çfØ;kvksa dh vko';drk gks ldrh gSA •rjukd dpjs dk oSKkfud rjhosQ ls mipkj djus dh t:jr 
gSA •rjukd vif'k"V esa Toyu'khyrk] çfrfØ;k'khyrk vkSj la{kkjdrk tSls dksbZ Hkh xq.k gks ldrs gSA

fp=k 4-8% •rjukd vif'k"V

•rjukd vif'k"V dk fuiVku

ukxfjdksa vkSj m|ksxksa osQ Lokeh nksuksa osQ fy, •rjukd vif'k"V dk mfpr rjhosQ ls fuiVku djuk cgqr vko';d 
gSA bfrgkl osQ vuqlkj] bu vif'k"V dks fu;fer :i ls ySaMfiQy esa fuiVk;k tkrk FkkA gekjs çkÑfrd ty ra=k] 
iQsaosQ x, vif'k"V ls yxkrkj fjlus okys jlk;uksa osQ dkj.k nwf"kr gks tkrs Fks] os fiQj euq";ksa osQ lkFk&lkFk i'kqvksa 
vkSj tyh; thoksa osQ fy, Hkh cgqr gkfudkjd FksA blfy,] ;g cgqr vko';d gS fd •rjukd vif'k"V dk mfpr 
fuiVku fd;k tk, rkfd buosQ gkfudkjd çHkkoksa dks ;FkklaHko de fd;k tk losQA •rjukd vif'k"V osQ lqjf{kr 
fuiVku osQ fy, vkxs nh xbZ oqQN fof/;ksa dks viuk;k tk ldrk gSA

HkLehdj.k% vif'k"V inkFkks± dks mPp rkieku esa tykus ls tgjhys vif'k"V u"V gks ldrs gSaA ;|fi 
HkLehdj.k dh fof/ ls tgjhyh xSlsa fudyrh gSa tks gekjs i;kZoj.k dks çHkkfor dj ldrh gSa] ysfdu vktdy 
vf/d çHkkoh HkLed fodflr fd, x, gSa tks okrkoj.k esa tkjh mRltZu dh ek=kk dks lhfer djrs gSaA Toyu'khy 
vif'k"V dks Hkh tyk;k tk ldrk gS vkSj ÅtkZ lzksrksa osQ :i esa bLrseky fd;k tk ldrk gSA

iqupZØ.k% ;g •rjukd dpjs dh ek=kk dks de djus osQ lokZsÙke rjhdksa esa ls ,d gSA gesa] mi;ksx dh 
xbZ lkefxz;ksa dks iQsadus osQ ctk; iqu%mi;ksx djus dk ç;kl djuk pkfg,] gkyk¡fd blesa oqQN jpukRedrk dh 
vko';drk gks ldrh gSA vf/dka'k Toyu'khy inkFkks± dks vkS|ksfxd b±/u esa iqupZØ.k (jhlkbfdy) fd;k tk ldrk 
gSA •rjukd ?kVdksa okys oqQN çnkFkks± dks iqupZØ.k fd;k tk ldrk gS] tSls ysM ,flM cSVjh vkfnA

lk>k djuk ;k nku djuk% ;fn vkiosQ ikl oqQN vfrfjDr gS vkSj bls vuqi;ksxh ikrs gSa] rks bls fdlh ,sls 
O;fDr dks lk>k ;k nku fd;k tk ldrk gS ftls bldh vko';drk gSA lk>k djus ;k nku djus ls vki •rjukd 
vif'k"V mRiknu dks de djus esa l{ke gksaxsA
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4.5 ok;q xq.koÙkk vf/fu;e 2004

ok;q xq.koÙkk vf/fu;e] 2004 dks 24 iQjojh 2005 dks vf/fu;e la[;k 39] 2004 osQ rgr nf{k.k vÚhdk 
x.kjkT; osQ ljdkjh jkti=k] •aM 476 esa vf/lwfpr fd;k x;k FkkA 

vf/fu;e

i;kZoj.k dh j{kk osQ fy, ok;q xq.koÙkk dks fofu;fer djus okys dkuwu esa lq/kj djuk] çnw"k.k vkSj ikfjfLFkfrd 
fuEuhdj.k dh jksdFkke osQ fy, mfpr mik; çnku djosQ vkSj U;k;ksfpr vkfFkZd vkSj lkekftd fodkl dks c<+kok 
nsrs gq, ikfjfLFkfrd :i ls lrr fodkl dks lqfuf'pr djus osQ fy,_ ljdkj osQ lHkh {ks=kksa }kjk ok;q xq.koÙkk 
fuxjkuh] çca/u vkSj fu;a=k.k dks fofu;fer djus okys jk"Vªh; ekunaMksa vkSj ekudksa dks çnku djuk_ fof'k"V ok;q 
xq.koÙkk mik;ksa osQ fy,_ vkSj mlls lacaf/r ekeyksa osQ fy,A

vf/fu;e dk mís';

(a) i;kZoj.k dh j{kk osQ fy, mfpr mik; çnku djosQA
  (i) x.kra=k esa ok;q dh xq.koÙkk dh lqj{kk vkSj o`f¼_
  (ii) ok;q çnw"k.k vkSj ikfjfLFkfrd fuEuhdj.k dh jksdFkke_ rFkk
  (iii)  U;k;ksfpr vkfFkZd vkSj lkekftd fodkl dks c<+kok nsrs gq, ikfjfLFkfrd :i ls lrr fodkl dks 

lqfuf'pr djuk_ 
(b) vkerkSj ij nf{k.k vÚhdk osQ lafo/ku dh /kjk 24(ch) dks çHkkoh cukus osQ fy, ifjos'kh ok;q dh 

xq.koÙkk dks c<+kus osQ fy, ,d ,sls okrkoj.k dks lqfuf'pr djus osQ fy, tks yksxksa osQ LokLF; vkSj 
dY;k.k osQ fy, gkfudkjd ugha gSA

vf/fu;e dh /kjkvksa esa oqQy ukS vè;k; 'kkfey gSaA vè;k; 1 vFkZ vkSj ekSfyd fl¼karksa ij ppkZ djrk gS_ 
vè;k; 2 jk"Vªh; <k¡ps vkSj jk"Vªh;] çkarh; vkSj LFkkuh; ekudksa osQ fo"k; esa gS_ vè;k; 3 laLFkkxr vkSj fu;kstu 
laca/h ekeys_ ok;q xq.koÙkk çca/u mik;ksa ij vè;k; 4 esa ppkZ dh xbZ gS_ vè;k; 5 lwphc¼ xfrfof/;ksa osQ 
ykblsal ls lacaf/r gS_ varjkZ"Vªh; ok;q xq.koÙkk çca/u vè;k; 6 esa of.kZr gS_ vè;k; 7 vijk/ksa vkSj naM osQ ckjs 
esa gS_ vè;k; 8 esa lkekU; ekeyksa ij ppkZ dh xbZ gS vkSj vè;k; 9 fofo/ ekeyksa ls lacaf/r gSA

ok;q xq.koÙkk vf/fu;e 2004 dks fn, x, osclkbV fyad ls MkmuyksM fd;k tk ldrk gS% “https://www.
environment.gov.za/sites/default/files/legislations/nema_amendment_act39.pdf ”

4.5.1 ok;q çnw"k.k fu;a=k.k vf/fu;e 1981

vf/fu;e Hkkjr osQ lafo/ku osQ vuqPNsn 253 osQ rgr vkSj LVkWdgkse lEesyu osQ fu.kZ;ksa osQ vuqlj.k esa ikfjr 
fd;k x;k Fkk vkSj ok;q çnw"k.k osQ fuokj.k] fu;a=k.k vkSj mi'keu osQ mís'; osQ lkFk Hkkjr x.kjkT; osQ 32 osa o"kZ 
esa laln }kjk vf/fu;fer fd;k x;k FkkA ;g ipkl ls vf/d /kjk okyk O;kid fo/ku Hkh gSA

mís';%

•   osaQæh; vkSj jkT; cksMks± dh LFkkiuk djuk vkSj mUgsa ok;q xq.koÙkk dh fuxjkuh vkSj çnw"k.k dks fu;af=kr 
djus osQ fy, l'kDr cukukA

•   ok;q çnw"k.k dk fuokj.k] fu;a=k.k vkSj mi'keuA
•   cksMks± dks vf/fu;e osQ çko/kuksa dks ykxw djus vkSj çnw"k.k ls lacaf/r dk;ks± dks cksMZ dks lkSaius dh 

'kfDr;k¡ çnku djukA
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Hkkjr esa ok;q çnw"k.k dh jksdFkke] fu;a=k.k vkSj mi'keu osQ fy,] ok;q (çnw"k.k fuokj.k ,oa fu;a=k.k) vfèkfu;e 
o"kZ 1981 esa vf/fu;fer fd;k x;k vkSj o"kZ 1987 esa la'kks/u fd;k x;k FkkA vf/fu;e oqQN çklafxd 'kCnksa tSls 
ok;q çnw"k.k] ok;q çnw"kd] vkWVkseksckby] vkS|ksfxd la;a=k vkfn dks Hkh ifjHkkf"kr djrk gSA

vR;f/d çnwf"kr {ks=kksa dks ¶ok;q çnw"k.k fu;a=k.k {ks=k¸ dgk tkrk gS vkSj tgk¡ jkT; çnw"k.k fu;a=k.k cksMZ 
(SPCB) dh iwoZ lgefr ;k vuqefr osQ fcuk dksbZ Hkh vkS|ksfxd la;a=k lapkfyr ugha fd;s tk ldrs gSA ok;q çnw"k.k 
dks fu;af=kr djus vkSj jksdFkke dk dk;Z osaQæh; vkSj jkT; cksMks± dks fn;k tkrk gSA jkT; cksMks± osQ ikl ok;q dks 
çnwf"kr djus ls jksdus osQ fy, çnw"k.k iQSykus okyks ij vnkyr esa vkjksi yxkus dk vf/dkj gSA cksMZ osQ ikl fdlh 
Hkh O;fDr dks çnw"k.k iQSykus okys (polluter) osQ ifjlj esa ços'k vkSj fujh{k.k djus vkSj çnw"kdksa tSls_ fpeuh] 
Ýyw (flue)] ufydkvksa (ducts) ;k fdlh vU; vkmVysV ls mRltZu osQ fo'ys"k.k osQ fy, uewus ,d=k djus osQ 
fy, vf/Ñr djus dh 'kfDr;k¡ gSaA

ok;q çnw"k.k fu;a=k.k vf/fu;e] 1981 dks fn, x, osclkbV fyad ls MkmuyksM fd;k tk ldrk gS%
https://legislative.gov.in/sites/default/files/A1981-14.pdf

4.5.2 ty (çnw"k.k fuokj.k ,oa fu;a=k.k) vf/fu;e 1974

ty (çnw"k.k fuokj.k ,oa fu;a=k.k) vf/fu;e] 1974 esa ty çnw"k.k dh jksdFkke vkSj fu;a=k.k rFkk ns'k esa ty dh 
çpqjrk cuk, j•us ;k cgky djus osQ fy, vf/fu;fer fd;k x;k FkkA o"kZ 1988 esa bl vf/fu;e dks la'kksf/r 
fd;k x;kA ty (çnw"k.k fuokj.k ,oa fu;a=k.k) midj vf/fu;e] 1977 esa vf/fu;fer fd;k x;k Fkk] dfri; 
vkS|ksfxd xfrfof/;ksa dks lapkfyr djus vkSj pykus okys O;fDr;ksa }kjk mi;ksx fd, x, ikuh ij midj yxkus 
vkSj olwy djus dk çko/ku fd;k x;k FkkA ty (çnw"k.k fuokj.k ,oa fu;a=k.k) vf/fu;e] 1974 osQ varxZr xfBr 
ty çnw"k.k dh jksdFkke vkSj fu;a=k.k osQ fy, osaQæh; cksMZ vkSj jkT; cksMks± osQ lalk/uksa dks c<+kus osQ mís'; ls ;g 
midj laxzfgr fd;k tkrk gSA ;g vf/fu;e vafre okj o"kZ 2003 esa la'kksf/r fd;k x;k FkkA

;g vf/fu;e ty çnw"k.k dh jksdFkke vkSj fu;a=k.k rFkk ns'k esa ty dh çpqjrk cuk, j•us@cgky djus osQ 
fy, vf/dkj çnku djrk gS_ vkSj cksMZ dh LFkkiuk esa lgk;rk djrk gS] ftlosQ ikl ty çnw"k.k dh jksdFkke vkSj 
fu;a=k.k osQ lanHkZ esa xfrfof/;k¡ lapkfyr djus ,oa gLr{ksi djus dh 'kfDr;k¡ ,oa dk;Z gSaA

vuqPNsn 51A (g) osQ vuqlkj Hkkjr osQ çR;sd ukxfjd dk ekSfyd drZO; gS fd og ou] >hyksa] ufn;ksa vkSj 
oU;thoksa lfgr çkÑfrd i;kZoj.k dh j{kk vkSj lq/kj djs vkSj thfor çkf.k;ksa osQ çfr n;k j•sA Hkkjr esa ty 
çnw"k.k dh jksdFkke vkSj fu;a=k.k osQ mís'; ls ty vf/fu;e cuk;k x;k gSA

mís';

•   ty çnw"k.k dh jksdFkke] fu;a=k.k vkSj mi'keu osQ fy, çko/ku djukA
•   vf/fu;e osaQæh; vkSj jkT; cksMks± dh LFkkiuk dks fu/kZfjr djrk gS vkSj ;g fu/kZfjr djrk gS fd bu 

cksMks± dh LFkkiuk oSQls dh tkuh pkfg,A
•   vf/fu;e çnw"k.k] lhost] okf.kfT;d çnw"k.k] forj.k vkfn tSls 'kCnksa dks ifjHkkf"kr djrk gSA
•   vf/fu;e osaQæh; vkSj jkT; cksMks± osQ dk;ks± dk Hkh çko/ku djrk gSA
•   ty cksMks± osQ ikl lwpuk çkIr djus] m|ksx@mi;ksx esa vkus okys fdlh {ks=k ls çnw"k.k osQ uewus ysus vkSj 

fdlh Hkh {ks=k esa
vuqla/ku djus vkSj fdlh Hkh /kjk ;k lzksr osQ çokg ;k ek=kk vkSj vU; igyqvksa dk fjdkWMZ ekius vkSj cuk, 

j•us (measure-maintain) dh 'kfDr gSA
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4.6 osaQæh; vkSj jkT; çnw"k.k fu;a=k.k cksMZ dh lajpuk vkSj Hkwfedk

osaQæh; çnw"k.k fu;a=k.k cksMZ (CPCB)] ,d oS/kfud laxBu gSa] bldk xBu flracj] 1974 esa ty (çnw"k.k fuokj.k 
,oa fu;a=k.k) vf/fu;e] 1974 osQ varxZr fd;k x;k FkkA CPCB dks ok;q (çnw"k.k fuokj.k ,oa fu;a=k.k) vfèkfu;e] 
1981 osQ v/hu 'kfDr;k¡ vkSj dk;Z lkSais x, FksA ;g i;kZoj.k] ou vkSj tyok;q ifjorZu ea=kky; osQ iQhYM la?kVu 
dk dk;Z djrk gS rFkk ea=kky; dks i;kZoj.k (laj{k.k) vf/fu;e] 1986 osQ mica/ksa@çko/kuksa osQ ckjs esa rduhdh 
lsok,a Hkh çnku djrk gSA 

4.6.1 osaQæh; çnw"k.k fu;a=k.k cksMZ dh laxBukRed lajpuk

osaQæh; cksMZ esa fuEufyf•r lnL; gksrs gSa%
•   ,d iw.kZdkfyd vè;{k] ftls i;kZoj.k laj{k.k ls lacaf/r fo"k;ksa dk Kku ;k O;kogkfjd vuqHko gks vkSj 

ftls osaQæ ljdkj }kjk ukfer fd;k tk,xkA
•   ,d iw.kZdkfyd lnL;&lfpo] ftls çnw"k.k fu;a=k.k osQ bathfu;fjax vkSj çca/u igyqvksa dk Kku vkSj 

vuqHko gks] ftls osaQæ ljdkj }kjk ukfer fd;k tk,xkA
•   ikap ls vuf/d O;fDr jkT; cksMks± osQ lnL;ksa esa ls] rhu ls vuf/d v'kkldh; lnL; Ñf"k] eRL;] 

m/ksx ;k O;kikj vkfn osQ fgrksa dk çfrfuf/Ro djus osQ fy, ljdkj }kjk ukfer fd, tkrs gSaA
•   foLr`r laxBukRed lajpuk osQ fy, osclkbV fyad% www.cpcb.nic.in.

4.6.2 jk"Vªh; Lrj ij osaQæh; cksMZ osQ dk;Z

osaQæh; cksMZ osQ dk;ks± dk mYys• uhps fd;k x;k gS%
•   ty ,oa ok;q çnw"k.k osQ fuokj.k ,oa fu;a=k.k vkSj ok;q xq.koÙkk esa lq/kj ls lacaf/r fdlh Hkh ekeys ij 

osaQæ ljdkj dks lykg nsukA
•   ty vkSj ok;q çnw"k.k osQ fuokj.k] fu;a=k.k ;k mi'keu (abatement) gsrq ,d jk"VªO;kih dk;ZØe dh 

;kstuk cukukA
•   jkT; cksMZ dh xfrfof/;ksa osQ chp leUo; LFkkfir djuk vkSj muosQ chp fooknksa dks lqy>kukA
•   ty ,oa ok;q çnw"k.k osQ fuokj.k] fu;a=k.k ,oa deh dh f'kdk;r osQ laca/ esa jkT; cksMks± dks rduhdh 

lgk;rk ,o ekxZn'kZu miyC/ djkuk] dk;Z djuk vkSj tkap ,oa vuqla/ku çk;ksftr djukA
•   ty ,oa ok;q çnw"k.k osQ fuokj.k] fu;a=k.k vkSj deh esa yxs gq, dkfeZ;ksa gsrq çf'k{k.k dh ;kstuk cukuk 

,oa çf'k{k.k vk;ksftr djukA
•   ekl ehfM;k osQ ekè;e ls ty ,oa ok;q çnw"k.k osQ fuokj.k] fu;a=k.k ;k mi'keu (deh) ij O;kid 

tu tkx:drk dk;ZØe vk;ksftr djukA
•   ty ,oa ok;q çnw"k.k ls lacf/r rduhdh vkSj lkaf[;dh; vkadM+ksa dk laxzg] ladyu vkSj çdk'ku djuk 

vkSj muosQ çHkkoh fuokj.k] fu;a=k.k ;k deh gsrq mik; djukA
•   fpeuh xSl liQkbZ ;a=k] fpeuh ,oa okfgdk lfgr lhost] O;kikfjd cfglzkoksa osQ mipkj ,oa fuiVku gsrq 

eSuqvy] dksM vkSj fn'kk&funZs'k rS;kj djukA
•   ty ,oa ok;q çnw"k.k osQ fuokj.k ,oa fu;a=k.k ls lacaf/r ekeyksa osQ lanHkZ esa lwpuk çlkfjr djukA
•   lacaf/r jkT; ljdkjksa osQ ijke'kZ ls] ufn;ksa ,oa oqQvksa osQ ekudksa dks fu/kZfjr djuk] la'kksf/r djuk ;k 

jí djuk vkSj gok dh xq.koÙkk osQ fy, ekud fu/kZfjr djukA
•   Hkkjr ljdkj }kjk fu/kZfjr fd, x, blh çdkj osQ vU; dk;Z djukA 
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4.6.3 jkT; çnw"k.k fu;a=k.k cksMZ dh lajpuk vkSj Hkwfedk

çR;sd jkT; dk viuk çnw"k.k fu;a=k.k cksMZ (PCB) ;k çnw"k.k fu;a=k.k lfefr (PCC) gksrh gSA ;g lacaf/r jkT; 
osQ vf/dkj {ks=k esa i;kZoj.k dkuwuksa ,oa fu;eksa dks ykxw djus osQ fy, LFkkfir fd;k x;k gSA çR;sd PCB/PCC 
dk eq[; dk;Z yksxksa esa lrr fodkl osQ fo"k; esa tkx:drk iSnk djus vkSj lHkh fgr/kjdksa dh enn ls jkT; esa 
çnw"k.k eqDr okrkoj.k osQ fy, gkFk feykuk gSA jkT; çnw"k.k fu;a=k.k cksMZ (SPCB)] osaQæh; çnw"k.k fu;a=k.k cksMZ dh 
ns•js• esa dk;Z djrs gSA CPCB us SPCB dks vius lHkh dk;Z vkSj 'kfDr;ka çnku dh gSaA

cksMZ osQ dk;Z% SPCB dk çkFkfed mís'; m|ksxksa vkSj m|fe;ksa dks i;kZoj.k dh lqj{kk osQ fy, viuh 
ftEesnkfj;ksa dk fuoZgu djus esa lgk;rk djuk gSA jkT; çnw"k.k fu;a=k.k cksMZ osQ çeq• dk;Z gSa%

•   ifjos'kh ok;q xq.koÙkk dk vkdyuA
•   ikuh dh xq.koÙkk dk vkdyuA
•   i;kZoj.k çnw"k.k dks è;ku esa j•rs gq, ,uvkslh (vukifÙk çek.k i=k) tkjh djukA
•   ok;q çnw"k.k vf/fu;e 1981 dh /kjk 21 osQ çko/kuksa osQ rgr lgefr tkjh djukA
•   ty çnw"k.k vf/fu;e 1974 dh /kjk 25@26 osQ çko/kuksa osQ rgr lgefr tkjh djukA
•   ty midj vf/fu;e 1977 osQ çko/ku osQ rgr ty midj dk laxzg.k vkSj ewY;kaduA
•   E;qfufliy vkSj vkS|ksfxd çnw"k.k lzksrksa dk vkdyu vkSj igpku vkSj fu;a=k.kA
•   tu tkx:drk dk;ZØe vk;ksftr djukA
•   çnw"k.k fu;a=k.k çkS|ksfxfd;ksa dk fodklA
•   mRltZu vkSj cfg%lzko ekudksa dh vf/lwpuk tkjh djukA
•   pwddrkZvksa osQ f•ykiQ dkuwuh dkjZokbZ 'kq: djukA
•   tSo fpfdRlk vif'k"V fu;e] 1998 dks ykxw djukA
•   •rjukd vif'k"V çca/u fu;e] 1989 osQ rgr çkf/dkj tkjh djukA
SPCB ij ykxw dkuwu% SPCB osQ dk;ks± osQ fy, fuEufyf•r dkuwu ykxw gSa%
•   ok;q (çnw"k.k fuokj.k ,oa fu;a=k.k) vf/fu;e] 1981
•   ty (çnw"k.k fuokj.k ,oa fu;a=k.k) midj vf/fu;e] 1977
•   i;kZoj.k laj{k.k vf/fu;e] 1986 
•   ty (çnw"k.k dh jksdFkke vkSj fu;a=k.k) vf/fu;e] 1974

4.6.4 osaQæ 'kkflr çns'kksa osQ fy, jkT; cksMZ osQ :i esa osaQæh; cksMZ osQ dk;Z

osaQæ 'kkflr çns'k osQ laca/ esa vkSj osaQæ 'kkflr çns'k osQ fy, dksbZ vyx jkT; cksMZ xfBr ugha fd;k x;k gSA 
Hkkjr ljdkj osQ uhfrxr fu.kZ; osQ vuqlkj] osaQæh; çnw"k.k fu;a=k.k cksMZ us osaQæ 'kkflr çns'kksa osQ ekeys esa ty 
(çnw"k.k fuokj.k ,oa fu;a=k.k) vf/fu;e] 1974] ty (çnw"k.k fuokj.k ,oa fu;a=k.k) midj vf/fu;e] 1977 vkSj 
ok;q (çnw"k.k fuokj.k ,oa fu;a=k.k) vf/fu;e] 1981 osQ varxZr lacaf/r LFkkuh; ç'kkluksa dks 'kfDr;ksa ,oa dk;ks±  
dk çR;k;kstu fd;k gSA osaQæh; çnw"k.k fu;a=k.k cksMZ vius led{kh jkT; çnw"k.k fu;a=k.k cksMks± (CPCB) osQ lkFk 
i;kZoj.kh; çnw"k.k osQ fuokj.k ,oa fu;a=k.k gsrq fu;eksa osQ dk;kZUo;u osQ fy, ftEesnkj gSA

cksMZ osQ dk;Z% osaQæ 'kkflr çns'kksa gsrq jkT; çnw"k.k fu;a=k.k cksMks± dh Hkkafr osaQæh; çnw"k.k fu;a=k.k cksMZ osQ 
dk;ks± dk lkjka'k uhps fn;k x;k gSA

•   ty /kjk ;k oqQ,¡ dks çnwf"kr djus okys vFkok ok;q çnw"k.k iQSykus okys fdlh Hkh laHkkfor m|ksx osQ 
lapkyu gsrq ifjlj ,o ;k LFkku dh mi;qDrrk osQ laca/ esa osaQæ 'kkflr çns'kksa dh ljdkjksa dks lykg 
nsukA
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•   lhost ,oa O;kikfjd cfg%lzkoksa (trade effluents) osQ mipkj vkSj vkWVkseksckby] vkS|ksfxd la;a=kksa rFkk 
vU; fdlh çnw"k.kdkjh lzksr osQ mRltZu gsrq ekudksa dks fu/kZfjr djukA

•   Hkwfe ij lhost vkSj O;kikfjd cfg%lzkoksa osQ fuiVku gsrq oqQ'ky i¼fr fodflr djukA
•   lhost] O;kikfjd cfglzko osQ mipkj vkSj ok;q çnw"k.k fu;a=k.k osQ midj.k gsrq fo'oluh; vkSj vkfFkZd 

:i ls O;ogk;Z i¼fr fodflr djukA
•   ok;q (çnw"k.k fuokj.k vkSj fu;a=k.k) vf/fu;e] 1981 osQ varxZr vf/lwfpr fd, x, ok;q çnw"k.k fu;a=k.k 

{ks=k ;k {ks=kksa osQ :i esa osaQæ 'kkflr çns'kksa esa fdlh Hkh {ks=k ;k {ks=kksa dh igpku djukA 
•   ifjos'kh ty vkSj ok;q dh xq.koÙkk dk vkadyu djuk] vkSj vif'k"V ty mipkj çfr"Bkuksa] ok;q çnw"k.k 

fu;a=k.k midj.k] vkS|ksfxd la;a=kksa ;k fofuekZ.k çfØ;k dk fujh{k.k djuk rkfd muosQ çn'kZu dk 
ewY;kadu fd;k tk losQ vkSj ok;q vkSj ty çnw"k.k osQ fuokj.k] fu;a=k.k vkSj mi'keu osQ fy, dne 
mBk, tk losaQA 

4.7 dkcZu ØsfMV dh vo/kj.kk] dkcZu iqQVfçaV

dkcZu iqQVfçaV (infpÉ) dh vo/kj.kk ikfjfLFkfrd iqQVfçaV osQ iqjkus fopkj ls vkbZ gS] bl vo/kj.kk dk vkfo"dkj 
fczfV'k dksyafc;k fo'ofo|ky; esa oSQusfM;u ikfjfLFkfr foKku'kklzh fofy;e bZ- jhl ,oa fLol esa tUes {ks=kh; 
;kstukdkj eSfFkl osdjukxsy us fd;k FkkA xzhugkml xSl mRltZu (GHG) dk eq[; dkj.k ekuoh; xfrfof/;k¡ gSaA 
bldk çHkko@ifj.kke tyok;q ifjorZu vkSj Xykscy okfe±x osQ :i esa gksrk gSA tyok;q ifjorZu fctyh] thok'e 
b±/u osQ mi;ksx] ouksa dh dVkbZ vkfn ij ekuo dh fuHkZjrk osQ dkj.k gSA dkcZu&MkbvkWDlkbM (CO2)] ehFksu 
(CH4) ukbVªl ,flM (N2O) vkSj ÝyksfjusVsM xSlsa lkekU; GHG gSaA

dkcZu iqQVfçaV O;fDr] ifjokj] ?kVuk (event)] laxBu] ;k ;gk¡ rd fd iwjs ns'k osQ fofo/ dk;ks± }kjk ok;qeaMy 
esa mRlftZr xzhugkml xSlksa eq[; :i ls dkcZu MkbvkWDlkbM dh ek=kk gSA vkerkSj ij bls çfr o"kZ mRlftZr CO2 
dh Vu esa ek=kk osQ :i esa ekik tkrk gSA lHkh xzhugkml xSlksa esa ls] D;ksa dkcZu iqQV fçaV CO2 osQ fo"k; esa gh 
gS] ,slk blfy,] D;ksafd çR;sd xzhugkml dk çHkko vyx&vyx gksrk gS] muosQ oqQy çHkkoksa dks lkekU; rjhosQ ls 
ekius dh vko';drk gksrh gSA mnkgj.k osQ fy,] ,d Vu dkcZu MkbvkWDlkbM dh rqyuk esa ,d Vu ehFksu tyok;q 
osQ fy, dgha vf/d gkfudkjd gSA laçs"k.k ;k le>us esa vklku cukus osQ fy,] lHkh xzhugkml xSlksa dks CO2 
led{kksa esa ekik tkrk gSA la[;k n'kkZrh gS fd] 'kq¼ CO2 dh ek=kk dk tyok;q ij mruk gh çHkko iM+sxk] ftruk 
fd okLro esa mRlftZr xSlksa osQ feJ.k dkA 

fp=k 4-9% dkcZu ØsfMV vkSj dkcZu iqQVfçaV dh vo/kj.kk
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dkcZu iqQVfçaV ,d lkekU; iqQVfçaV dh rjg gS vkSj og Nki ftls ge vius okrkoj.k esa NksM+rs gSa] ysfdu ;g 
gekjs twrksa osQ dkj.k ugha gS] cfYd ;g gekjs gj ml dk;Z osQ dkj.k gS tks ok;qeaMy esa dkcZu NksM+rs gSaA thok'e 
b±/u tSls_ rsy] xSl vkfn dks tykus ls CO2 osQ lkeku gkfudkjd xSlsa fudyrh gSaA vki ftruk vf/d b±/u dk 
mi;ksx djsaxs mruk gh vkidk iqQVfçaV gksxkA mnkgj.k osQ fy,] ;fn vki dksbZ okgu pykrs gSa rks u fliQZ okgu  
}kjk NksM+k x;k CO2 cfYd okgu dk fuekZ.k Hkh dkcZu iqQVfçaV osQ fy, ftEesnkj gSA tehu ls rsy fudkyus] b±/u 
dh 'kqf¼] b±/u osQ ifjogu osQ fy, vko';d ÅtkZ dk Hkh viuk dkcZu iqQVfçaV gksrk gSA euq"; osQ ikl tks oqQN 
Hkh gS] mldk dkcZu iqQVfçaV gksrk gSA ge tks fdrkc i<+rs gSa] •kuk •krs gSa vkfnA dYiuk dhft, fd ,d lsc 
tks gesa gekjs ikl osQ cktkj esa feyrk gS] mldk Hkh viuk dkcZu iqQVfçaV gksrk gS] D;ksafd ;g vkiosQ vkl&ikl 
osQ cktkj rd igq¡pus osQ fy, ehyksa dh ;k=kk djrk gSA dkcZu iqQVfçaV dks gekjs dk;ks± (actions) ls de fd;k 
tk ldrk gSA vkb, ge vius dk;ks± vkSj fodYiksa osQ fo"k; esa lkspsaA

ge fuekZ.k dh çfØ;k osQ nkSjku ;k tc çfØ;k dh ;kstuk@fMtkbu dh tk jgh gks] dkcZu iqQVfçaV dk iwokZuqeku@
vanktk yxkus dk ç;kl dj ldrs gSaA dkcZu mRltZu nks çdkj osQ gks ldrs gS%
1- çR;{k dkcZu mRltZu% ,sls dkcZu mRltZu tks çR;{k :i ls lzksrksa ls lacaf/r gSa tSls_ m|ksx esa b±/u tyus 

ls] futh okguksa] xSl LVkso vkfn dks çR;{k dkcZu mRltZu dgk tk ldrk gSA
2- vçR;{k dkcZu mRltZu% ,sls dkcZu mRltZu tks vçR;{k :i ls lzksrksa ls lacaf/r gSa tSls_ •jhnh xbZ fctyh] 

lkexzh dk ifjogu] mipkj] mRikn dh fcØh vkfn dks vçR;{k dkcZu mRltZu dgk tk ldrk gSA
ge oSdfYid ÅtkZ lalk/uksa tks uohdj.kh; lalk/u gSa] tSls_ lkSj ÅtkZ vkSj iou ÅtkZ osQ fodkl osQ ekè;e 

ls dkcZu iqQVfçaV dks de dj ldrs gSa lkFk gh viuh nSfud thou 'kSyh dks cnydj] ÅtkZ •ir dks de dj 
ldrs gSa tSls ,;j oaQMh'kuj ij gekjh fuHkZjrk de djuk] lh,iQ,y ykbV cYc dk mi;ksx] ,uthZ LVkj midj.k 
•jhnuk] iqupZØ.k] b±/u n{k (Ý;wy ,fÝiQfl,aV) okgu dk mi;ksx djukA lkFk gh tc vko';drk uk gks ykbV 
,oa ia•s dks can j•us osQ fy, tkx:drk ,oa çksRlkgu nsdjA

4.7.1 dkcZu ØsfMV

dkcZu ØsfMV] GHG osQ mRltZu dks fu;af=kr djus dh vko';drk osQ çfr tkx:drk c<+kus osQ fy, vfLrRo esa 
vk;kA ;g fdlh Hkh O;kikj ;ksX; çek.k i=k ;k ijfeV osQ fy, lkekU; 'kCn gS tks ,d Vu CO2 ;k GHG dh 
led{k ek=kk osQ mRltZu osQ vf/dkj dk çfrfuf/Ro djrk gSA ,d dkcZu ØsfMV ,d Vu CO2 osQ cjkcj gksrk gSA

dkcZu ØsfMV osQ fufeZfr dk eq[; y{; Xykscy okfe±x osQ çHkkoksa dks de djus osQ fy, vkS|ksfxd xfrfof/;ksa 
ls CO2 ;k vU; xzhu gkml xSlksa osQ mRltZu esa deh djuk gSA dkcZu ØsfMV çnwf"kr gok dh ykxr dks ekSfæd 
ewY; (monetary value) nsdj xzhugkml mRltZu dks de djus osQ fy, ,d cktkj cukrk gSA ehFksu vkSj ukbVªl 
vkWDlkbM dh m"ek laikf'kr (heat trapping) djus dh {kerk CO2 dh rqyuk esa Øe'k% yxHkx 21 xquk vkSj 
310 xquk gSA ehFksu dks 1 Vu de djuk CO2 dks 21 Vu de djus osQ cjkcj gSA

4.8 fuekZ.k m|ksx esa i;kZoj.k çca/u 

i;kZoj.k çca/u ç.kkyh (Environmnetal Management System)] ftls çk;% EMS dgk tkrk gS] lajfpr ç.kkyh 
(structured system) gS ftls iQSfczosQ'ku m|ksx lfgr fofuekZ.k m|ksxksa dks i;kZoj.kh; çHkkoksa dk çca/u djus 
,oa muosQ mRiknksa osQ dkj.k i;kZoj.kh; fu"iknu (performance) esa lq/kj djus esa lgk;rk djus osQ fy, fMtkbu 
fd;k x;k gSA iQSfczosQ'ku m|ksx dks ,slh j.kuhfr;ksa vkSj xfrfof/;ksa dks viukus dh vko';drk gS tks i;kZoj.kh; 
çHkko dks de djus esa lgk;rk djsaA ISO 14001:2015 i;kZoj.k çca/u ç.kkyh osQ fy, ekunaM fu/kZfjr djrs gS 
tks fdlh laxBu dks mldh xfrfof/ vkSj {ks=k dh ijokg fd, fcuk mudh çHkkoh i;kZoj.k çca/u ç.kkyh LFkkfir 
djus esa enn djrs gSA
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ISO 14001:2015 bZ,e,l osQ fy, vko';drkvksa dks fufnZ"V djrs gS ftldk mi;ksx laxBu ;k m|ksx vius 
i;kZoj.kh; fu"iknu dks csgrj cukus osQ fy, dj ldrs gS vkSj viuh i;kZoj.kh; ftEesnkfj;ksa dks O;ofLFkr rjhosQ 
ls çcaf/r dj] i;kZoj.kh; fLFkjrk esa ;ksxnku nsrs gSA ;g laxBu@m|ksx dks EMS osQ visf{kr ifj.kkeksa dks çkIr 
djus esa Hkh enn djrs gS] tks i;kZoj.k dks egRo çnku djrs gSaA EMS osQ visf{kr ifj.kkeksa esa 'kkfey gSa%

•   i;kZoj.kh; fu"iknu esa o`f¼
•   vuqikyu nkf;Roksa dh iwfrZ
•   i;kZoj.kh; mís';ksa dh çkfIr

4.9 ISO 14000
ISO 14000 fu;eksa vkSj ekudksa dk lewg gS] tks vkS|ksfxd vif'k"V vkSj i;kZoj.kh; {kfr dks de djus esa m|ksxksa 
dh enn djus osQ fy, cuk, x, gSA ;g m|ksxksa dks i;kZoj.k osQ vuqowQy O;kolkf;d y{;ksa vkSj mís';ksa dks çkIr 
djus esa Hkh enn djrk gSA ekudksa dh ISO 14000 J`a•yk dks varjkZ"Vªh; ekud laxBu (Internationsl Standard 
Organisation) }kjk o"kZ 1996 esa is'k fd;k x;k Fkk vkSj o"kZ 2015 esa la'kksf/r fd;k x;k FkkA

ISO 14000 çek.ku dk mi;ksx i;kZoj.k osQ çfr tkx:d miHkksDrkvksa dks vkdf"kZr djus osQ fy, foi.ku 
midj.k osQ :i esa fd;k tk ldrk gS vkSj m|ksxksa dks vfuok;Z i;kZoj.kh; fu;eksa dks viukus esa enn dj ldrk 
gSA ;fn dksbZ fuekZ.k bdkbZ ISO 14000 fofu;eksa ls lger gS] rks bldk vFkZ gS fd ;g lrr fodkl vkSj i;kZoj.k 
laj{k.k osQ fl¼karksa osQ fy, lefiZr gS] vkSj oqQN fl¼karksa dk ikyu djus dh vko';drk gS] muesa ls oqQN gSa_
1- i;kZoj.k çca/u lokZsPp çkFkfedrkvksa esa ls ,d gSA 
2- fuekZ.k çfØ;k osQ nkSjku i;kZoj.k laj{k.k osQ fy, fo/k;h vko';drkvksa dk ikyu djukA
3- fuekZ.k çfØ;k osQ çR;sd pj.k esa i;kZoj.k fu;kstu lqfuf'pr djukA
4- fuekZ.k çfØ;k esa yxs lHkh O;fDrvksa dks lalk/u lkexzh vkSj laj{k.k ls lacaf/r çf'k{k.k çnku djukA
5- laxBu esa lHkh ls i;kZoj.k laj{k.k osQ çfr çfrc¼rk dk opu ys vkSj Li"V :i ls ftEesnkjh vkSj tokcnsgh 

lkSaiukA
6- yf{kr çn'kZu çkIr djus osQ fy, çca/u vuq'kklu LFkkfir djukA
7- fu;fer varjky ij viukbZ tk jgh i;kZoj.k çca/u ç.kkyh dh leh{kk djuk vkSj lq/kj osQ voljksa dh igpku 

djukA
ISO14000 m|ksxksa dks ty] ok;q] ouLifr] tho vkfn tSls i;kZoj.k osQ ?kVdksa dh j{kk djus esa enn djrk 

gS tks cnys esa ekuo LokLF; dh j{kk djus] i;kZoj.k dh xq.koÙkk cuk, j•us] xzkgdksa dh i;kZoj.kh; vis{kkvksa dks 
iwjk djus] lkoZtfud vkSj lkeqnkf;d laca/ LFkkfir djus vkfn esa enn djrk gSA ISO 14000 çko/ku çkÑfrd 
lalk/uksa ls ykHk ysus osQ lkFk gh Hkkoh lH;ark osQ fy, i;kZoj.k osQ laj{k.k esa enn djrs gSaA

;wfuV lkjka'k

1- Bksl vif'k"V fofo/ lkefxz;ksa dk tfVy feJ.k gSA Bksl vif'k"V esa le:i vkSj fo"ke nksuksa çdkj osQ 
vif'k"V gksrs gSaA

2- Bksl vif'k"V dks vkS|ksfxd vif'k"V] Ñf"k vif'k"V] •k| çlaLdj.k vif'k"V] •uu vif'k"V] E;qfufliy 
vif'k"V vkSj fo'ks"k vif'k"V osQ :i esa oxhZÑr fd;k tk ldrk gSA

3- E;qfufliy Bksl vif'k"V dks uxjikfydkvksa (municipalties) }kjk ;k muosQ fy, ,df=kr vkSj mipkfjr 
vif'k"V osQ :i esa ifjHkkf"kr fd;k x;k gSA blesa rjy vkSj Bksl nksuksa çdkj osQ vif'k"V lfEefyr gksrs gSaA
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4- bysDVªkWfud vif'k"V ;k bZ&vif'k"V csdkj iM+s fo|qr ;k bysDVªkWfud midj.kksa dk o.kZu djrk gSA bZ&vif'k"V 
osQ ?kVdksa esa •rjukd vkSj xSj&•rjukd nksuksa çdkj osQ inkFkZ gksrs gSaA

5- tSo fpfdRlk vif'k"V (Biomedical Waste) dks vLirkyksa] tSfod xfrfof/;ksa] i'kq fpfdRlk Dyhfud vkSj 
LokLF; ns•Hkky bdkb;ksa esa mRiUu gksus okys vif'k"V osQ :i esa ifjHkkf"kr fd;k tk ldrk gSA

6- vkerkSj ij ikap vyx&vyx çdkj osQ fpfdRlk vif'k"V gksrs gSa_ laØked vif'k"V] iSFkksykWftdy vif'k"V] 
iQkekZL;qfVdy vif'k"V] jsfM;ks/ehZ vif'k"V vkSj lkekU; vif'k"VA

7- vkS|ksxhdj.k us Hkkjh /krqvksa dh ek¡x esa o`f¼ dh gS] lkFk gh mPp Js.kh (high-grade) osQ v;Ldksa osQ HkaMkj 
Hkh de gks jgs gSA fofHkUu m|ksxksa ls vkS|ksfxd vif'k"V mRiUu gksrs gS] ;s vif'k"V fo"kSys gksrs gSA

8- /kfRod vif'k"Vksa esa Au, Ag, Ni, Cu, Zn, Cr vkfn Hkkjh /krq,¡ ikbZ tkrh gSaA
9- v/kfRod vif'k"V osQ lcls cM+s fgLls esa csdkj dkxt] ydM+h] IykfLVd] dkap] diM+k] Lusgd vkSj jcj 

'kkfey gSaA
10- E;qfufliy lkWfyM osLV (MSW) dLcksa] 'kgjksa vkSj fofHkUu çdkj dh ?kjsyw xfrfof/;ksa ls mRiUu fofHkUu 

Bksl vif'k"V dk iwy gSA
11- MSW esa ck;ksfMxzsMscy vif'k"V] fo|qr vkSj bysDVªkWfud vif'k"V] vkSj fefJr vif'k"V tSls diM+s] •rjukd 

vif'k"V (isaV] Lçs vkSj jlk;u)] vkSj fpfdRlk vif'k"V 'kkfey gks ldrs gSaA
12- m|ksxksa] vLirkyksa] ?kjksa ls mRiUu vif'k"V ftuesa tgjhys inkFkZ gks ldrs gSa] •rjukd vif'k"V osQ :i esa 

tkus tkrs gSaA
13- ok;q çnw"k.k dks okrkoj.k esa ekStwn fdlh Hkh Bksl] rjy ;k xSlh; inkFkZ osQ :i esa ifjHkkf"kr fd;k tkrk gS 

tks ekuo vkSj i;kZoj.k osQ fy, •rjk gks ldrk gSA
14- nf{k.k vÚhdk esa o"kZ 2004 esa ok;q xq.koÙkk vf/fu;e dks viuk;k x;k FkkA
15- ok;q çnw"k.k fu;a=k.k vf/fu;e] 1981 Hkkjr osQ lafo/ku osQ vuqPNsn 253 osQ rgr vkSj LVkWdgkse lEesyu osQ 

fu.kZ;ksa osQ vuqlj.k esa ikfjr fd;k x;k Fkk vkSj ok;q çnw"k.k osQ fuokj.k] fu;a=k.k vkSj mi'keu osQ mís'; osQ 
lkFk Hkkjr x.kjkT; osQ 32 osa o"kZ esa laln }kjk vf/fu;fer fd;k x;k FkkA

16- ty (çnw"k.k dh jksdFkke vkSj fu;a=k.k) vf/fu;e 1974 esa ty çnw"k.k dh jksdFkke vkSj fu;a=k.k] vkSj ns'k 
esa ty LokLF; dks cuk, j•us ;k cgky djus osQ fy, vf/fu;fer fd;k x;k FkkA vf/fu;e 1988 esa 
la'kksf/r fd;k x;k FkkA

17- osaQæh; çnw"k.k fu;a=k.k cksMZ (CPCB)] ,d oS/kfud laxBu gSa] bldk xBu flracj] 1974 esa ty (çnw"k.k 
fuokj.k ,oa fu;a=k.k) vf/fu;e] 1974 osQ varxZr fd;k x;k FkkA

18- CPCB dks ok;q (çnw"k.k fuokj.k ,oa fu;a=k.k) vf/fu;e] 1981 osQ v/hu 'kfDr;k¡ vkSj dk;Z lkSais x, FksA
19- çR;sd jkT; dk viuk çnw"k.k fu;a=k.k cksMZ (PCB) ;k çnw"k.k fu;a=k.k lfefr (PCC) gksrh gSA
20- çR;sd PCB/PCC dk eq[; dk;Z yksxksa esa lrr fodkl osQ fo"k; esa tkx:drk iSnk djus vkSj lHkh fgrèkkjdksa 

dh enn ls jkT; esa çnw"k.k eqDr okrkoj.k osQ fy, gkFk feykuk gSA
21- dkcZu iqQVfçaV dh vo/kj.kk fofy;e bZ- jhl vkSj eSfFkl osdjukxsy }kjk fodflr dh xbZ Fkh vkSj ;g uke 

ikfjfLFkfrd iqQVfçaV dh vo/kj.kk ls fy;k x;k FkkA 
22- dkcZu iqQVfçaV~l mu xSlksa osQ mRltZu dks ekirs gSa tks okrkoj.k esa tyok;q ifjorZu osQ fy, ftEesnkj gSA
23- dkcZu ØsfMV çnwf"kr gok dh ykxr dks ekSfæd ewY; nsdj xzhugkml mRltZu dks de djus osQ fy, ,d 

cktkj cukrk gSA
24- ehFksu vkSj ukbVªl vkWDlkbM dh m"ek laikf'kr (heat trapping) djus dh {kerk CO2 dh rqyuk esa Øe'k% 

yxHkx 21 xquk vkSj 310 xquk gSA ehFksu dks 1 Vu de djuk CO2 dks 21 Vu de djus osQ cjkcj gSA
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25- i;kZoj.k çca/u ç.kkyh] ftls çk;% EMS dgk tkrk gS] lajfpr ç.kkyh gS ftls iQSfczosQ'ku m|ksx lfgr 
fofuekZ.k m|ksxksa dks i;kZoj.kh; çHkkoksa dk çca/u djus ,oa muosQ mRiknksa osQ dkj.k i;kZoj.kh; fu"iknu esa 
lq/kj djus esa lgk;rk djus osQ fy, fMtkbu fd;k x;k gSA

26- ISO 14000 çko/ku çkÑfrd lalk/uksa ls ykHk ysus osQ lkFk gh Hkkoh lH;rk osQ fy, i;kZoj.k osQ laj{k.k esa 
enn djrs gSaA

jkspd rF;

1- fo'o esa lcls T;knk e`R;q dk ,d dkj.k çnw"k.k gS] ftlls 100 fefy;u ls vf/d yksx çHkkfor gSaA bldh 
rqyuk eysfj;k vkSj HIV tSlh oSf'od chekfj;ksa ls dh tk ldrh gSA

2- gj lky 1 fefy;u ls vf/d leqæh i{kh vkSj 100,000 leqæh Lruik;h çnw"k.k ls ekjs tkrs gSaA
3-  tks yksx mPp ok;q çnw"k.k okys {ks=kksa esa jgrs gSa] muesa de çnw"k.k okys 

{ks=kksa esa jgus okys yksxksa dh rqyuk esa iQsiQM+ksa osQ oSaQlj ls e`R;q dk 
tksf•e 20» vf/d gksrk gSA

4-  feflflfi unh vuqekfur 1-5 fefy;u ehfVªd Vu ukbVªkstu çnw"k.k gj 
o"kZ esfDldks dh •kM+h esa ykrh gS] ftlls gj xfeZ;ksa esa U;w tlhZ osQ 
vkdkj osQ cjkcj •kM+h esa ^e`r {ks=k* cu tkrk gSA

5-  vesfjdk esa yxHkx 40» >hysa eNyh idM+us] tyh; thou ;k rSjkdh 
osQ fy, vR;f/d çnwf"kr gSaA

6- vesfjdh nqfu;k dh vkcknh dk vuqekfur 5» fgLlk gSaA gkyk¡fd] vesfjdk nqfu;k osQ 25» lalk/uksa dk 
mi;ksx djrk gSµ yxHkx 25» dks;yk] 26» rsy vkSj nqfu;k dh 27» çkÑfrd xSl dk ngu djrs gSA

7- cPps nqfu;k dh vkcknh dk 10» fgLlk gSa] oSf'od Lrj ij 40» ls vf/d chekjh dk cks> mu ij iM+rk 
gSA gj lky ikap lky ls de mez osQ 30 yk• ls vf/d cPpksa dh i;kZoj.kh; dkjdksa ls èR;q gks tkrh gSA

8- o"kZ 2010 esa iqupZØ.k vkSj oaQiksfLVax osQ dkj.k 85 fefy;u Vu çnkFkZ dks fuiVku (fMLiksty) ls jksdk] 
tks o"kZ 1980 esa 18 fefy;u Vu FkkA

9- Hkkjr esa çfr o"kZ 43 fefy;u Vu Bksl vif'k"V dk laxzg fd;k tkrk gS] ftlesa ls osQoy 11-9 fefy;u] 
vFkkZr 22&28» dk gh mipkj fd;k tkrk gS] tcfd yxHkx 31 fefy;u Vu vif'k"V dks vuqipkfjr NksM+ 
fn;k tkrk gS vkSj ySaMfiQy lkbV esa iQsad fn;k tkrk gSA

10- fnYyh] eqacbZ] psUubZ] gSnjkckn] csaxyq# vkSj dksydkrk tSls çeq• egkuxjh; 
'kgj gj fnu yxHkx 10 fefy;u Vu vif'k"V iSnk djrs gSaA

11- osaQæh; çnw"k.k fu;a=k.k cksMZ (lhihlhch) dh fjiksVZ osQ vuqlkj] egkjk"Vª 
çfrfnu 26,820 Vu ls vf/d Bksl vif'k"V iSnk djosQ Bksl vif'k"V 
mRiknu esa lcls Åij gSA

12- bZ&vif'k"V {ks=k esa] eqacbZ igys uacj ij vkrk gS ;g çfr o"kZ vuqekfur 
1,20,000 Vu bZ&vif'k"V mRiUu djrk gSA

13- fnYyh vkSj csaxyq# Øe'k% 98,000 vkSj 92,000 Vu bZ& vif'k"V 
mRiknu osQ lkFk nwljs vkSj rhljs LFkku ij gSaA

14- gekjs i;kZoj.k dks lcls cM+k •rjk IykfLVd ls gSA Hkkjr osQ 60 
çeq• 'kgjksa dk feykdj çfrfnu 3,500 Vu ls vf/d IykfLVd 
dpjk fudyrk gSa] ftlesa ubZ fnYyh] psUubZ] dksydkrk] eqacbZ] csaxyq#] 
vgenkckn vkSj gSnjkckn tSls 'kgj lcls cM+s nks"kh gSaA
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vfHkuo xfrfof/;k¡

1- laxks"Bh (lsfeukj)% ,d fo"k; dks] 8 ls 10 fo|kfFkZ;ksa osQ eè; çLrqfr osQ fy, mi fo"k;ksa esa foHkkftr 
fd;k tk ldrk gSA 

2- ifjlaokn (flEiksft;e)% fo|kfFkZ;ksa }kjk viuh ilan osQ fo"k; ij 'kks/ i=kksa dk çLrqfrdj.kA 
3- lewg ifjppkZ (xzqi fMLd'ku)% ifjppkZ nl fo|kfFkZ;ksa osQ ,d lewg esa] ftles ls ,d lewg yhMj] ,d 

ekWMjsVj vkSj ,d fjdkWMZjA lewg osQ yhMj] lHkh fo|kfFkZ;ksa dh Hkkxhnkjh lqfuf'pr djus osQ fy, ftEesnkj gksaxs] 
ekWMjsVj lqfuf'pr djsaxs fd ijLij ckrphr (ØkWl okrkZ) u gks vkSj fjdkWMZj vius Lo;a osQ lfgr fVIif.k;ksa] 
ifjppkZ dks fjdkWMZ djsA

4- çkstsDV ooZQ% 3 ls 4 fo|kfFkZ;ksa osQ lewg dks mi;qDr fo"k; ij çkstsDV dk;Z lkSaik tk ldrk gSA çkstsDV 
dk;Z ç;ksxkRed ;k 'kks/ çÑfr dk gks ldrk gSA

5- 'kSf{kd ;k=kk% osaQæh; vkSj jkT; çnw"k.k fu;a=k.k cksMZ dh 'kSf{kd ;k=kkA
6- lkekftd xfrfof/;k¡% ?kjsyw vif'k"V mRiknu dks de djus osQ fy, fo|kfFkZ;ksa osQ lewg dks ?kj&?kj tkdj 

tkx:drk c<+kus osQ vfHk;ku esa 'kkfey fd;k tk ldrk gSA

vH;kl

(A) fo"k;fu"B ç'u

1- bZ&vif'k"V osQ lzksrksa vkSj fo'ks"krkvksa dk o.kZu djsaA
2- IykfLVd çnw"k.k •rjk D;ksa gS\ bls de oSQls fd;k tk ldrk gS\
3- E;qfufliy Bksl vif'k"V osQ laxzg.k dh oqQN fof/;ksa dh lwph cukb,A
4- •rjukd vif'k"V vkSj mlosQ çdkj dh O;k[;k djsaA
5- ok;q xq.koÙkk vf/fu;e 2004 dh O;k[;k dhft,A
6- osaQæh; çnw"k.k fu;a=k.k cksMZ dh lajpuk vkSj Hkwfedk dh O;k[;k djsaA
7- dkcZu iqQVfçaV~l dh O;k[;k djsaA
8- ISO 14000 ,oa blosQ ykHkksa dk o.kZu djsaA
9- dksfoM&19 osQ nkSjku ihihbZ fdV vkSj lftZdy ekLd dk mi;ksx fd;k x;k Fkk] muosQ fuiVku dh oqQN 

fof/;ksa vkSj iqupZØ.k dh rduhdksa dk lq>ko nsaA
10- IykfLVd osQ mi;ksx dks de djus osQ fy, vki yksxksa dks oSQls tkx:d cuk ldrs gSa\

(B) cgqfodYih; iz'u

1- dpjk 'kCn fdlls lacaf/r gS\
 (a) tSo fuEuhdj.kh; vif'k"V  (b) vtSo fuEuhdj.kh; vif'k"V
 (c) bZ&vif'k"V  (d) tSo fpfdRlk vif'k"V
 (e) mijksDr lHkh
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2- fuEufyf•r esa ls dkSu&lk /krq vif'k"V ugha gS\

 (a) Au  (b) Ni
 (c) Cu  (d) C
3- fuEufyf•r esa ls fdl Lusgd dks iqupZfØr fd;k tk ldrk gS rFkk 'kks/u vkSj isVªksosQfedy m|ksxksa osQ fy, 

mi;ksx fd;k tk ldrk gSA

 (a) ty  (b) rsy

 (c) xzhl (d) oSlyhu

4- fuEu esa ls dkSu 3R esa ugha vkrk gS\

 (a) jhMw;wl (de mi;ksx) (b) jhlkbfdy (iqupZfØr)

 (c) jhÝ;wt (euk djuk)  (d) jh;wt (iqu% mi;ksx)

5- fuEufyf•r esa ls dkSu bZ&vif'k"V osQ varxZr ugha vkrk gS\

 (a) Vhoh  (b) lftZdy ekLd

 (c) Lihdj (d) ,lh

6- Vk;j osQ fuekZ.k esa fdl çfØ;k dk mi;ksx fd;k tkrk gS\

 (a) dkfLVax (b) iQkmaMªh

 (c) osfYMax  (d) oYosQukbts'ku

7- ok;q çnw"k.k fu;a=k.k vf/fu;e fdl o"kZ LFkkfir fd;k x;k Fkk\

 (a) 1979  (b) 1980
  (c) 1981   (d) 1982
8- dkSu lk ,d çdkj dk fpfdRlk vif'k"V ugha gS\

 (a) laØked vif'k"V  (b) uxj fuxe vif'k"V

 (c) jsfM;ks/ehZ vif'k"V (d) lkekU; vif'k"V

9- osaQæh; çnw"k.k fu;a=k.k cksMZ osQ ç/ku gksrs gS\

 (a) lnL; lfpo  (b) la;qDr lfpo

 (c) vè;{k (d) vfrfjDr lfpo

10- fuEufyf•r esa ls dkSu lk Bksl vif'k"V dk vafre fuiVku ugha gS\

 (a) tehu ij Mafiax  (b) ikuh esa Mafiax

 (c) vksiu Mafiax  (d) HkLehdj.k

cgqfodYih; iz'uksa osQ mRrj
1 (e) 2 (d) 3 (b) 4 (c) 5 (b) 6 (d) 7 (c) 8 (b) 9 (c) 10 (c)
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vè;;u gsrq lq>k, x, lalk/u

(A) lanHkZ iqLrosaQ%

•  G.S. Sodhi, Fundamental Concepts of Environmental Chemistry, Marisa, 2011.
•  Dr SS Dara and Dr DD Mishra, A textbook of environmental chemistry and pollution control, S. 

Chand, 2011.
•  S.M. Khopkar, Environmental Pollution Analysis, New age international publishers, 2011.
•  R. Rajagopalan, Environmental Studies, Oxford University Press, 2005.
•  Arceivala, Soli Asilekar, Shyam, Waste Water Treatment for Pollution Control and Reuse, Mc-Graw 

Hill Education India Pvt. Ltd., New York, 2007, ISBN:978-07-062099-5.
•  Patwardhan, A.D, Industrial Solid Waste, Teri Press, New Delhi, 2013, ISBN:978-81-7993- 502-6.
•  Metcalf-Eddy, Waste Water Engineering, Mc-Graw Hill, New York, 2013, ISBN:077441206.

(B) vksiu lkslZ lkWÝVos;j ,oa osclkbV%

•  https://advisera.com/14001academy/what-is-iso-14001/
•  www.cpcb.nic.in
•  www.cpcb.gov.in
•  www.indiawaterportal.org
•  www.sustainebledevelopment.un.org
•  https://celitron.com › types-of-biomedical-waste-definition.
•  https://enterslice.com › state-pollution-control-board
•  https://vikaspedia.in/energy/environment/waste-management/municipal-solid-waste-

management
•  https://onlinelibrary.wiley.com/doi/abs/10.1002/9781118991978.hces092
•  https://advisera.com/14001academy/what-is-iso-14001/
•  https://www.indiawaterportal.org

iQksVksxzkiQ% lkStU; ¶fØ,fVo dkWeu¸

(C) fofM;ks lalk/u%

E;qfufliy 
Bksl vif'k"V 

çca/u

   
Bksl vif'k"V 
dk i`FkDdj.k 

vkSj 
çlaLdj.k

   

Bksl vif'k"V 
dk i`FkDdj.k 
vkSj HkaMkj.k

   
çnw"k.k 

fu;a=k.k cksMZ 
dh lajpuk 
vkSj Hkwfedk



CO vkSj PO vVSuesaV rkfydk

ikBÔØe iw.kZ gksus osQ mijkar dkslZ vkmVdEl (COs) dks çksxzke vkmVdEl (POs) osQ lkFk eSi (ijLij laca/) 
fd;k tk ldrk gS rFkk vUrj dk fo'ys"k.k djus osQ fy, POs çkfIr gsrq lglaca/ LFkkfir fd;k tk ldrk gSA  
POs çkfIr esa vUrj osQ mfpr fo'ys"k.k i'pkr çkIr dfe;ksa dks nwj djus osQ fy, mfpr mik; Hkh fd;s tk  
ldrs gSaA

dkslZ
vkmVdEl

(COs)

çksxzke vkmVdEl (POs) osQ lkFk visf{kr laca/
1- detksj lglaca/_ 2- eè;e lglaca/_ 3- etcwr lglaca/

PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7

CO-1

CO-2

CO-3

CO-4

CO-5

CO-6

mijksDr rkfydk esa mYysf•r fd;s x, vkadM+ksa dk mi;ksx] vUrj osQ fo'ys"k.k djus esa fd;k tk ldrk gSA

i;kZoj.k ls lacaf/r egRoiw.kZ fnol

egRoiw.kZ fnol fnukad egRoiw.kZ fnol fnukad

fo'o ou fnol 21st March vkstksu fnol 16th September

fo'o LokLF; fnol 7th April oU; tho lIrkg vDVwcj dk igyk lIrkg

i`Foh fnol 22nd April fo'o çÑfr fnol 3rd October

rackdw fojks/h fnol 31st May fo'o •k| fnol 16th October

fo'o i;kZoj.k fnol 5th June la;qDr jk"Vª fnol 24th October

fo'o tula[;k fnol 11th July jk"Vªh; i;kZoj.k tkx:drk ekg 19th November – 18th 
December
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vuqozQef.kdk

vtSfod] 9
veksfu;kdj.k] 15 
vo'kks"kd] 37
vok;oh; vi?kVu] 60
vkbZ-lh- ckW;yj] 32
bysDVªksLVSfVd çsflfiVsVj] 36
bZ&vif'k"V] 83
mRiknd] 8
mRçsjd ifjorZd] 38
miHkksDrk] 8
mHk;pj] 5
,XyksesjsV~l (<sjh)] 33
,uthZ fjdojh] 90
dkcZu ØsfMV] 98
dkcZu pØ] 13
dkcZu iqQVfçaV] 97
Ñf=ke ikfjfLFkfrd ra=k] 7
•k| tky] 12
•k| J`a•yk] 10
xfrt ÅtkZ] 64
xSlh; çnw"k.k] 37
xzhu gkml çHkko] 18
X ykscy okWfeZax] 18
tyh;] 4
tSo fpfdRlk] 85
tSo&fuEuhdj.kh;] 83
tSfod] 8
Mslhcy] 41
MªkbZ LVhe ('kq"d ok"i) ikoj IykaV] 70

rVh; ikfjfLFkfrdh ra=k] 6
ngu] 14
èofu çnw"k.k osQ çHkko] 42
ikfjfLFkfrdh ra=k] 2
i;kZoj.k çnw"k.k] 26
i;kZoj.k çca/u ç.kkyh] 98
ÝySV IysV dysDVj] 51
ck;ksekl] 57
fctyh mRiknu] 62
cSx fiQYVlZ] 33
HkLehdj.k] 92
Hkw&Hkj.k (ySaMfiQy)] 31
Hkwfe çnw"k.k] 28
ekuo fufeZr ok;q çnw"k.k osQ lzksr] 30
ehBs ikuh dk ikfjfLFkfrdh ra=k] 4
ysafVd vkSj yksfVd ikfjfLFkfrdh ra=k] 5
ou ikfjfLFkfrdh ra=k] 7
oU; thoksa ij çHkko] 42
ok;q xq.koÙkk vf/fu;e] 93
ok;q çnw"kd] 29
fo?kVd] 9
foukbVªhdj.k] 16
lkbDyksu lsijsVlZ] 35
lap;] 3
LVs'kujh&oaQVsuj flLVe] 89
LFkyh; ikfjfLFkfrdh] 6
Lusgd] 87
gkbMªkstu ÅtkZ] 67
ISO 14000, 99
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'kCndks"k

vdkcZfud Inorganic

vtSo&fuEuhdj.kh;   Non-Biodegradable

vtSfod Abiotic

v/kfRod Non-Metallic

vf/Iyko Spillage

vf/'kks"k.k Adsorption 

vuqçLFk Transverse

vidsUæh Centrifugal

vi?kVu Decomposition

vi?kfVr Decomposed

vipk;d Reduction

vi{k;u Weathering

veksfu;kdj.k Ammonification

vEy o"kkZ Acid Rain

vyo.khdj.k Desalination

vojDr Infrared

vo'kks"kd Absorber

vo'kks"k.k Absorption

vok;oh Aerobic

vok;oh; Anaerobic

vkæZHkwfe Wetland

vkstksu {kj.k Ozone Depletion

vkWDlhdj.k Oxidation

bZ&vif'k"V E-waste

mRiknd Autotrophs

mRçsjd ifjorZd Catalytic Convertor

mRltZu Emissions

miHkksDrk Heterotrophs

moZjd Fertilizer

Å"ek jks/u Insulation

Å"eh; eku Heat Value

dpjk Grabage

df.kdh; çnkFkZ Particulate Matter

dod Fungi

dkcZfud Organic

dhVuk'kd Insecticides

•rjukd Hazardous

•k| tky Food Web

•k| Ja•yk Food Chain

xSj&ngu'khy Non-Combustible

ty vyo.khdj.k Water Desalination 

tyh; Aquatic 

tSo&fpfdRlk Biomedical

tSo&fuEuhdj.kh; Biodegradable

tSfod Biotic

Toyu'khy Flammable

Tokjh; ÅtkZ :ikarj.k Tidal Energy Conversion

rVh; Coastal

rkiu Heating 

ngu Combustion

/kfRod Metallic

uohdj.kh; Renewable
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fuiVku Disposal

fuyafcr df.kdh; 
inkFkZ

Suspended Particulate 
Matter

uSnkfud Clinical

iou ÅtkZ Wind Energy

ijkcSaxuh Ultraviolet

ifjnw"k.k Fouling

i;kZoj.k Environment

ikpu Digestion

ikjxE;rk Permeability

ikfjfLFkfrdh Ecology

ikfjfLFkfrdh ra=k Ecosystem

ihM+duk'kh Pesticides

iqu%mi;ksx Reuse

iqu%pØ.k Recycle

iwoZ&mipkj Pre-Treatment

çdk'k fo|qr Photoelectric

çnw"kd Pollutant

çnw"k.k Pollution

cfg%lzko Effluent

ck;ksekl Biomass

HkLehdj.k Incineration

Hkw&rkih; ÅtkZ Geothermal Energy

Hkw&Hkj.k Landfill

e:LFkyh; Desert

egklkxj rkih; ÅtkZ Ocean Thermal Energy

eghu fuLianu pj.kksa Fine Filtration Stages

ehBk ikuh Fresh Water

E;qfufliy Bksl vif'k"V Municipal Solid waste 

;kaf=kd ÅtkZ Mechanical Energy

jk• dh ek=kk Ash Content

jsfM;ks/ehZ Radioactive

jksxtud Pathogenic

y?kqx.kdh; Logarithmic

ok;qxfrdh; O;kl Aerodynamic Diameter

ok;qeaMy Atmosphere

ok"i'khy dkcZfud 
;kSfxd

Volatile Organic 
Compounds (VOC's)

fofdj.kksa Radiation

fo?kVd Saprotrophs 

fo|qrpqEcdh; Electromagnetic

foukbVªhdj.k Denitrification

foyk;d Solvent

foys; Solute

oSf'od rkiu Global Warming

'kkduk'kh Herbicide

'khryu Cooling

'kq"d Hkki fctyh  
la;a=k 

Dry steam power plant

la?kVu Composition

laihfM+r gok Compressed Air

laokgd Conductor

la{kkj.k Corrosion

laØked Contagious

laxzg Collection

laxzkgd Collector

lerki eaMy Stratosphere

leqæh Marine

lkaærk Concentration

lw{etho Microorganism

lkSj ÅtkZ Solar Energy

lkSj rkykc Solar Pond

Lusgd Lubricant

LFkykÑfr Topography

LFkyh; Terrestrial

LySfxax Slagging

fLFkjhdj.k Fixation

gfjr x`g çHkko Green House Effect


