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cwi‡ek imvqb 
Environmental Chemistry 

 

 

 

f~wgKv (Introduction) 

Rxe RM‡Zi m‡½ cwi‡e‡ki m¤úK© AZ¨šÍ Nwbó| G Kvi‡Y ~̀lY gy³ cwi‡e‡k Rxe RMZ my ’̄ _v‡K Ges cwi‡e‡k 
ỳlb NU‡j Rxe RM‡Zi gvivZ¥K ÿwZ nq| gvbyl I Ab¨vb¨ Rxe Zvi Pvi cv‡k hv wKQz wb‡q evm K‡i Zv‡K 
cwi‡ek e‡j| cwi‡e‡ki Dcv`vb n‡jv PviwU| h_v 1) evqygÛj ev evqy, 2) evwigÛj ev cvwb, 3) wkjvgÛj ev 
g„wËKv I 4) Rxe gÛj| GLb cÖkœ nj, cwi‡ek imvqb Kx? cwi‡ek imvqb ej‡Z cwi‡e‡k msNwUZ mKj 
ivmvqwbK NUbv m¤̂wjZ weÁvb‡K eySvq| GwU GKwU eû kvLvwqZ weÁvb hvi g‡a¨ imvqb, c`v_©we`¨v, RxeweÁvb, 
Rb¯̂v ’̄̈ , wPwKrmvweÁvb, cÖ‡KŠkj, Dw™¢̀ we`¨v cÖf„wZ i‡q‡Q|  
e¨vcKA‡_© cwi‡ek imvqb ej‡Z imvq‡bi †mB kvLv‡K eySvq †hLv‡b gvwU, cvwb I evZv‡m msNwUZ hveZxq 
ivmvqwbK NUbvewj, Zvi Drm, †hvM‡hvM Zvi cÖwµqv, †KŠkj, gvbylmn Ab¨vb¨ ˆRe Dcv`v‡bi Dci Zvi cÖfve I 
djvdj wb‡q Av‡jvPbv K‡i, Aa¨qb K‡i Ges M‡elYv K‡i| 
 

 
BDwbU mgvwßi mgq   BDwbU mgvwßi m‡e©v”P mgq 5 mßvn 

 
 

GB BDwb‡Ui cvVmg~n 
cvV-6.1 : wgVv cvwb I cvwbi LiZv 
cvV-6.2 : cvwbi weï×Zvi gvb`Û 
cvV-6.3 : cvwb ~̀lY  
cvV-6.4 : A¨vwmW I ÿvi  
cvV-6.5 : evqy ~̀lY  
cvV-6.6 : A¨vwmW e„wó  
cvV-6.7 : Lv`¨k„•Lj  
cvV-6.8 : ~̀lK c`v_©  
cvV-6.9 : ~̀l‡Yi cÖwZKvi  
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 wgVv cvwb I cvwbi LiZv 
 

 
D‡Ïk¨ 

G cvV †k‡l wkÿv_x©iv-  
• wgVv cvwbi Drm D‡jøL I ¸iæZ¡ we‡kølY Ki‡Z cvi‡eb|  
• cvwbi LiZv I cvwb LiZvi cÖKvi‡f` eY©bv Ki‡Z cvi‡eb| 
• cvwbi A¤øZ¡ I ÿviKZ¡ e¨vL¨v Ki‡Z cvi‡eb|  

 
 

 
gyL¨ kã Li cvwb, g„ ỳ cvwb, wgVv cvwb, cvwbi LiZv, cvwbi A¤øZ¡, cvwbi ÿviKZ¡ 

 
 

cvwbi BwZnvm (History of water)   

c~‡e© cvwb‡K GKwU †gŠwjK c`v_© g‡b Kiv nZ| 1781 wLªóv‡ã Bs‡iR weÁvbx K¨v‡fwÛm (Cavendish) 

nvB‡Wªv‡Rb I Aw·‡R‡bi wgkÖ‡Y AwMœ ¯‹zwjs‡Mi mvnv‡h¨ we‡ùviY NwU‡q cvwb Drcbœ K‡ib Ges cÖgvY K‡ib †h, 
cvwb GKwU †hŠwMK c`v_©| 1783 wLªóv‡ã divmx weÁvbx j¨vfqwm‡q (Lavoisier) GKwU †jvwnZ Zß e› ỳ‡Ki b‡ji 
ga¨ w`‡q Rjxq ev®ú Pvjbv K‡i Òg¨vM‡bwUK A·vBW Ae AvqibÓ (magnetic oxide of iron) I nvB‡Wªv‡Rb M¨vm 
cvb| Giƒ‡c cÖgvY K‡ib †h, cvwb nvB‡Wªv‡Rb I Aw·‡Rb ms‡hv‡M MwVZ GKwU wØ-†gŠj †hŠM|  
 

wgVv cvwb (Fresh water)  
†h cvwb‡Z mvgvb¨ cwigvY †fRvj c`v_© †hgb wewfbœ avZe Avqb wgwkÖZ _v‡K A_P cvb‡hvM¨ (†hgb Sibvi 
cvwb‡Z mvgvb¨ DcKvix LwbRc`v_© _v‡K Ges Zv cvb‡hvM¨) Zv‡K wgVv cvwb wnmv‡e Mb¨ Kiv hvq| wgVv cvwbi 
ˆewkó¨ wb¤œiƒc : 

1| wgVv cvwb eY©nxb, MÜnxb I ¯̂”Q n‡Z n‡e|  
2| G cvwb we¯̂v` n‡e bv|  
3| G cvwb RxevYygy³ n‡e|  
4| G‡Z ¯̂v ’̄̈ m¤§Z gvÎvi †P‡q Kg ev †ewk cwigv‡b LwbR c`v_© _v‡K|  

wgVv cvwbi Drm : wgVv cvwbi GKwU ¸iæZ¡c~Y© Drm n‡jv e„wócvZ| ’̄jf~wg I mgy ª̀ Dfq ’̄vb †_‡K †mŠi wewKi‡Yi 
Kvi‡Y ch©vß cwigvY cvwb ev‡®ú cwiYZ n‡q evqygÛ‡j Av‡m| evqygÛ‡j Rjxq ev®ú NYxf~Z nq Ges e„wó, wkwki 
ev Zzlvi AvKv‡i f~c„‡ó wd‡i Av‡m| f~c„‡ói Dci e„wócv‡Zi cwigvY, mgy`ªc„ô †_‡K ev®úxfeb, f~c„ô n‡Z 
ev®úxfeb, mgy ª̀c„‡ôi Dci e„wócv‡Zi GKwU mviwY †`Iqv n‡jv|  
 

mviwY 6.1: wewfbœ cÖwµqvq m„ó cvwbi cwigvY 
cÖwµqv cvwbi cwigvY (km

3
) 

mgy ª̀c„ô †_‡K ev®úxfeb 4,52,600 

f~c„ô †_‡K ev®úxfeb  72,500 

mgy ª̀ c„‡ôi Dci e„wócvZ  4,11,600 

f~c„‡ôi Dci e„wócvZ  1,13,500 

f~c„ô I mgy ª̀c„ô †_‡K †gvU ev®úxfeb  72,500+4,52,600=5,25,100 

f~c„ô I mgy ª̀c„ô n‡Z †gvU e„wócvZ  1,13,500+4,11,600=5,25,100 

 

cvV-6.1 
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mviwY †_‡K †`Lv hvq †h,  
1|  cÖwZ eQi mgy ª̀c„ô n‡Z 4,52,600 km

3 cvwb ev®úKv‡i evqygÛ‡j wd‡i Av‡m|  
2|  cÖwZ eQi e„wócv‡Zi gva¨‡g 4,11,600 km

3 cvwb mvM‡i P‡j hvq|  
 myZivs NvUwZ wgVv cvwbi cwigvY = (4,52,600-4,11,600) = 41,000 km

3 Ab¨w`‡K, f~c„ô cÖvq 72,500 km
3 

(Nb wK‡jv wgUvi) cvwb evqygÛ‡j cÖ̀ vb K‡i Ges e„wócvZ wnmv‡e 1,13,500 km
3 cvwb MÖnY K‡i| ev®úxfe‡b 

AwZwi³ cvwb A_©̈ vr (1,13,500-72,500) = 41,000 km
3 cvwb wewfbœ b`xbvjv, Lvjwej, cÖf~wZi gva¨‡g mvM‡i 

wd‡i Av‡m| G Kvi‡Y mgy‡ ª̀, f~c„‡ô, f~-M‡f©, Rjxq ev®ú wnmv‡e evqygÛ‡j we`¨vgvb cvwb BZ¨vw`i gva¨‡g 
MwZkxj mvg¨e ’̄v eRvq iv‡L|  

 

gvby‡li e¨envh© wgVv cvwb mieiv‡ni Drm (Sources of Fresh Water Supply for Human uses) 
gvby‡li e¨envh© wgVv cvwbi Drm, ỳB ai‡bi n‡Z cv‡i: †hgb:- 1| f~-c„‡ôi cvwb, 2| f~-M‡f©i cvwb| 
 

f~-c~‡ôi cvwbi Drm (Sources of surface water) 
1| b`x, n&ª̀  I wngev‡ni cvwb 
2| Sb©vi cvwb 
3| K…wÎg cvwb cÖYvjx I Lvj we‡ji cvwb 
4| Ave©Rbvhy³ cvwb‡K cybivq we‡kva‡bi ci cÖvß cvwb  
5| euva I Lv‡` mwÂZ cvwb|  

f~M‡f©i cvwbi Drm (Sources of ground water)  

1| AMfxi K~‡ci gva¨‡g †eWiK (bed rock) ‡_‡K wbM©Z cvwb  
2| AMfxi K~‡ci gva¨‡g Av‡U©wmqvb †ewmb †_‡K wbM©Z cvwb 
3| AMfxi K~‡ci gva¨‡g cvjwjK I evjy wkjvi mÂvib fvÛvi ‡_‡K wbM©Z cvwb, 
4| K…wÎg Dcv‡q A¨vKzBdvi †_‡K wbM©Z cvwb|  

c„w_ex‡Z wgVv cvwbi e›Ub (Global distribution of fresh water) 

c„w_ex‡Z wgVv cvwbi e›U‡bi GKwU mviwY wb‡P †`Iqv n‡jv t- 
mviwY 6.2 : c„w_ex‡Z wgVv cvwbi e›Ub 

cvwbi Drm  AvqZb wn‡m‡e (mile
3
) kZKiv cwigvY  

n&ª‡`i cvwb  30,000 0.009 

b`xi cvwb  3,000 0.001 

DËi †giæi eid 65,00,000 1.992 

`wÿb †giæi eid  5,00,000 0.154 

Rjxq ev®ú  3,100 0.001 

f~M‡f©i cvwb  20,16,000 0.635 

 †gvU wgVv cvwbi cwigvY  32,60,74,400 2.792 

Ab¨w`‡K, †gvU jeYv³ cvwbi cwigvY n‡jv 31,70,25,000 mile
3 ev †gvU cvwbi 97,208%|  

 
 
 
  

wkÿv_xi KvR: Avcwb Avcbvi e¨w³MZ wewfbœ Kv‡R cÖwZw`b Kx cwigvY cvwb e¨envi K‡ib Zv wb‡Pi 
†Uwe‡j ZvwjKvf~³ Kiæb| †Uwe‡ji cwigvY †_‡K Avcbvi cwievi Ges †`‡ki mKj gvby‡li Rb¨ 
cÖ‡qvRbxq weï× cvwbi cwigvY wK n‡Z cv‡i wjLyb| 
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cvwbi e¨env‡ii wewfbœ †ÿÎ e¨eüZ cvwbi cwigvY (wjUvi)  
†Mvmj (cyKz‡ii cwie‡Z© †Mvmj Lvbv e¨envi Ki‡j)   
Uq‡j‡U e¨envi   
Lvevi cvwb   
nvZ †aŠZ Kiv   
ùvZ eªvk  
‡mf Kiv   
Ni-evox †aŠZ Kiv  
Lvevi ivbœv   
ivbœv I LvIqvi ci nvZ †aŠZ Kiv   
Kvco †aŠZ Kiv   
Mvwo †aŠZ Kiv  
Ab¨vb¨  

 

wgVv cvwbi ¸iæZ¡ (Importance of fresh water) 
K) Dw™¢‡`i Rxe‡b wgVv cvwbi ¸iæZ¡ (Importance of fresh water for plants) 

1| †cÖv‡UvcøvR‡gi mË¡v iÿvq e¨eüZ nq|  
2| Lv`¨ ˆZwi‡Z e¨eüZ nq|  
3| Dw™¢̀ v‡½i ea©‡b e¨eüZ nq|  
4| †Kv‡li ¯̂vfvweK e„w×‡Z f~wgKv iv‡L|  
5| Rbb cÖwµqv ¯̂vfvweK ivL‡Z f~wgKv iv‡L|  
6| ¯̂Ztù~Z©fv‡e cÖ‡¯̂`b wµqv Pvjbv Kivi †ÿ‡Î e¨eüZ nq|  
7| mv‡jvK ms‡kølY cÖwµqvi cÖ‡qvR‡b e¨eüZ nq|  
8| wewµqvi gva¨g wnmv‡e e¨eüZ nq|  
9| welwµqv aŸsm Ki‡Z e¨eüZ nq|  
10| civMvq‡b e¨eüZ nq|  
11| wewµqvi Dcv`vb wnmv‡e e¨eüZ nq|  
12| ª̀veK wnmv‡e e¨eüZ nq|  
13| dj I ex‡Ri we Í̄v‡i e¨eüZ nq|  

 

L) gvbyl I Ab¨vb¨ cÖvwYi Rxe‡b wgVv cvwbi ¸iæZ¡  
(Importance of fresh water for human and other animals) 

1| cÖvwYi Lv`¨ I Rxeb avi‡Yi evnK wnmv‡e e¨eüZ nq|  
2| cÖvwYi Lv`¨ ˆZwi‡Z e¨eüZ nq|  
3| †Kv‡li ¯̂vfvweK e„w×‡Z e¨eüZ nq|  
4| Rbb cÖwµqv ¯̂vfvweK ivL‡Z Ges ¯̂vfvweK esk we Í̄v‡i e¨eüZ nq|  
5| wewfbœ ev‡qvjwRK¨vj wewµqvi gva¨g Dcv`vb I ª̀veK wnmv‡e e¨eüZ nq|  
6| wewfbœ welwµqv aŸsm Ki‡Z e¨eüZ nq|  
7| cÖvwY‡`‡ni Zv‡ci w ’̄wZkxjZv iÿvq f~wgKv iv‡L|  
 

ZvQvov ivbœvi Kv‡R Lv`¨ ª̀e¨ mn‡R wm× I ¯̂v`hy³ nIqvi Rb¨ wgVv cvwb e¨envi Kiv nq| K…wlKv‡R e¨envh© cvwb 
Aek¨B wgVv cvwb nIqv DwPZ| grm¨ Pv‡li Rb¨ wgVv cvwbi ¸iæZ¡ AwaK| KviY wgVv cvwb‡Z †hme gvQ Rxeb 
aviY K‡i jeYv³ cvwb‡Z G‡`i Rxeb avib Kiv G‡Kev‡iB Kó`vqK| Ggb wK G‡`i g„ZzI N‡U| wkí 



imvqb 2q cÎ 

BDwbU Qq  c„ôvÑ241 

KjKviLvbvq wgVv cvwb e¨env‡ii Kvi‡Y eqjv‡ii ’̄vwqZ¡ e„w× cvq| Zv‡ci AcPq Kg nq| Kvc‡oi Dci †hb 
†Kvb `vM m„wó bv nq Ges Kvco DËgiæ‡c cwi®‹vi nq GRb¨ jÛªx‡Z wgVv cvwb e¨envi Kiv nq|  
 

cvwbi LiZv(Hardness of water) 
‡h cvwb‡Z K¨vjwmqvg, g¨vM‡bwkqvg, A¨vjywgwbqvg I Avqi‡bi evBKve©‡bU, ‡K¬vivBW I mvj‡dU jeY ª̀exf~Z 
_v‡K Zv‡K Li cvwb e‡j| Li cvwb‡Z mn‡R mvev‡bi †dbv Drcbœ nq bv| Sb©vi cvwb, b`xi cvwb, mgy‡ ª̀i cvwb 
BZ¨vw` Li cvwb| Li cvwb‡Z Lv`¨ ª̀e¨ I mn‡R ivbœv nq bv| †h cvwb‡Z K¨vjwmqvg, g¨vM‡bwkqvg, A¨vjywgwbqvg 
I Avqi‡bi evBmvj‡dU, Kve©‡bU, †K¬vivBW I mvj‡dU jeY ª̀exf~Z _v‡K bv Zv‡K g„ ỳ cvwb e‡j| g„ ỳ cvwb‡Z 
mvevb mn‡R †dbv Drcbœ K‡i| †hgb, e„wói cvwb, cwZZ cvwb BZ¨vw`| cvwbi LiZv ỳB cÖKvi| †hgb, 
1| A ’̄vqx LiZv (Temporary hardness)  I 
2| ’̄vqx LiZv (Permanent hardness)  
1| A ’̄vqx LiZv : cvwb‡Z K¨vjwmqvg, g¨vM‡bwkqvg I Avqi‡bi evBKve©‡bU ª̀exf~Z _vK‡j cvwbi †h LiZv nq 
Zv‡K A ’̄vqx LiZv e‡j| G LiZv‡K A¯’vqx ejvi KviY GB †h, cvwbi ùzUb Øviv GB LiZv mn‡RB ~̀i Kiv hvq 
bv| 
2| ’̄vqx LiZv : K¨vjwmqvg, g¨vM‡bwkqvg I A¨vjywgwbqvg cÖf„wZi †K¬vivBW ev mvj‡dU jeY cvwb‡Z ª̀exf~Z 
_vK‡j cvwbi †h LiZv nq Zv‡K ’̄vqx LiZv e‡j| ’̄vqx LiZv mvaviYZ mnR c×wZ †hgb cvwbi ùzUb Øviv ~̀i 
Kiv hvq bv| cvwbi weï×Zvi Ab¨Zg gvb`Û n‡jv cvwbi LiZv| AwZwi³ Li cvwb weï× nq bv Ges Zv cvb‡hvM¨ 
_v‡K bv| cvwbi LiZv Ca

2+ I Mg
2+ Avq‡bi mg/L ev ppmGK‡K cÖKvk Kiv nq| cvwb‡Z Ca

2+ I Mg
2+ 

Avq‡bi cwigvY ppm150 ev mg/L150 ev Gi D‡a© n‡j G cvwb Li cvwbi ch©v‡q c‡o| Li cvwb ¯̂v‡ ’̈̄ i †ÿ‡Î 
†Kvb mgm¨v m„wó K‡i bv| weï× cvb‡hvM¨ cvwb‡Z †gvU ª̀exf~Z je‡Yi cwigvY ppm500 Gi Kg _v‡K Ges 
pH Gi gvb 6-9 cwim‡i _v‡K, wek¦ ¯̂v¯’̈  ms ’̄v (WHO) KZ…©K cvb‡hvM¨ cvwbi LiZvi wba©vwiZ gvb n‡jv 500 

ppm ev mg/L500 Ges evsjv‡`k KZ…©K wba©vwiZ gvb 250 ppm ev mg/L250 | 
 

cvwbi LiZv ~̀ixKiY t 
g~jbxwZ: †h‡nZz cvwb‡Z K¨vjwmqvg, g¨vM‡bwkqvg I Avqib cÖf„wZi evBKve©‡bU, †K¬vivBW I mvj‡dU RvZxq jeY 
ª̀exf~Z _vKvi Rb¨B cvwbi LiZvi m„wó nq, myZivs H mg Í̄ ª̀exf~Z jeY‡K ivmvqwbK cÖwµqvq A ª̀exf~Z je‡b 
cwiYZ K‡i Zv‡K cvwb n‡Z c„_K Ki‡j cvwbi LiZv ~̀i nq| cvwbi LiZv ~̀ixKi‡Yi cÖavb cÖYvjx¸‡jv n‡jvÑ  
1| A ’̄vqx LiZv ~̀ixKiY (Removal of temporary hardness) : mvaviYZ ỳB cÖKv‡i A ’̄vqx ÿiZv ~̀i Kiv 
hvq| h_v : 1| ùzUb cÖYvjx I 2| K¬vK© cÖYvjx|  
1| ùzUb cÖYvjx (Boiling process) : A ’̄vqx Li cvwb‡K DËg iƒ‡c dzUv‡j cvwbi LiZv ~̀i nq| G †ÿ‡Î 
K¨vjwmqvg I g¨vM‡bwkqvg evBKve©‡bU we‡qvwRZ n‡q A ª̀eYxq Kve©‡bU wnmv‡e Aatwÿß nq|  

Ca(HCO3)2      =  CaCO3 + H2O + CO2 

K¨vjwkqvg evBKve©‡bU (`ªeYxq)     K¨vjwmqvg Kve©‡bU (A ª̀eYxq)  

Mg(HCO3)2   =  MgCO3 + H2O + CO2 

g¨vM‡bwmqvg evBKve©‡bU   g¨vM‡bwkqvg Kve©‡bU  
( ª̀eYxq)     (A ª̀eYxq) 

Avi Li cvwb‡Z †divm evBKve©‡bU [Fe(HCO3)2] _vK‡j H Li cvwb‡K dzUv‡j ev evqy‡Z †i‡L w`‡j Zv mn‡RB 
evqyi Aw·‡Rb †hv‡M RvwiZ n‡q A ª̀eYxq ev`vgx e‡Y©i †dwiK nvBWª·vBW I Kve©b WvBA·vB‡W cwiYZ nq|  

4Fe(HCO3)2  +  2H2O + O2  =  4Fe(OH)2 + 8CO2   

GB dzUšÍ cvwb‡K kxZj K‡i †Qu‡K ev w_wZ‡q wb‡jB g„ ỳ cvwb cvIqv hvq| GB cÖYvjx mvaviYZ M„n K‡g©i 
cÖ‡qvR‡b e¨eüZ nq|  
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2| K¬vK© cÖYvjx (Clarkes Process) : wkí K‡g©i cÖ‡qvR‡b cÖPzi cwigvY cvwb‡K g„ ỳ cvwb‡Z cwiYZ Ki‡Z GB 
cÖYvjx cÖ‡qvM Ki‡Z nq| GB cÖYvjx‡Z cÖvK…wZK cvwbi g‡a¨ cÖ‡qvRbxq cwigvY Pz‡bi cvwb ev wgé Ae jvBg †hvM 
Ki‡j A ª̀eYxq Aat‡ÿc Drcbœ nq| c‡i G‡K cwi ª̄veY K‡i c„_K Ki‡j g„ ỳ cvwb cvIqv hvq| GLv‡b ¯§ibxq 
†h, g¨vM‡bwkqvg evBKve©‡bU _vK‡j wØ¸b cwigvY Pz‡bi cÖ‡qvRb nq| KviY G‡ÿ‡Î A ª̀ve¨ CaCO3Gi m‡½ cÖvq 
A ª̀ve¨ g¨vM‡bwkqvg nvBWª·vBWI [ 2Mg(OH) ] Drcbœ nq|  

Ca(HCO3)2 + Ca(OH)2 = 2 CaCO3 + 2H2O 
Mg(HCO3)2 + 2Ca(OH)2 = 2 CaCO3 + Mg(OH)2 + 2H2O 

 

L) ’̄vqx LiZv ~̀ixKiY (Removal of permanent hardness) : Dc‡iv³ cÖYvjxi mvnv‡h¨ cvwbi ’̄vqx LiZv ~̀i 
Kiv hvq bv| G‡ÿ‡Î LiZv ~̀ixKi‡Yi Rb¨ wb¤œwjwLZ cÖYvjxmg~n e¨eüZ nq|  

1| ‡mvWv cÖYvjx (Soda process) : ’̄vqx LiZv ~̀i Ki‡Z cvwb‡K †mvwWqvg Kve©‡bU †hv‡M dzUv‡bv nq, CaCO3 ev 
MgCO3 ev Df‡qB Aatwÿß nq| AZtci cwi ª̄veY ev Av ª̄veY Øviv g„ ỳ cvwb c„_K Kiv nq|  

342324 CaCOSONaCONaCaSO +=+  

342324 MgCOSONaCONaMgSO +=+  

3322 CaCONaCl2CONaCaCl +=+  

3322 MgCONaCl2CONaMgCl +=+  

2| cvigywU cÖYvjx (Permutit process) : 

GB cÖYvjxB eZ©gv‡b AwaK cÖPwjZ| Gi mvnv‡h¨ cvwbi A ’̄vqx I ’̄vqx Dfq LiZvB ~̀i Kiv hvq| weÁvbx M¨vb 
(Gun) GB cÖYvjxi Avwe®‹viK e‡j G‡K M¨v‡bi cÖYvjxI (Gan’s Process) ejv nq| G‡Z Av ª̀© †mvwWqvg 
A¨vjywgwbqvg A‡_©vwmwj‡KU (NaAlSiO4.3H2O) weKviK wnmv‡e e¨eüZ nq| G‡KB cvigywUU e‡j| j¨vwUb 
Permutit = Exchange = wewbgq, cvigywU‡Ui ÿvixq Ask A_©vr Na Gi mv‡_ Li cvwb‡Z ª̀exf~Z je‡Yi ÿvixq 
As‡ki wewbgq N‡U e‡j Gi GBiƒc bvgKiY Kiv nq| Bnv cÖK…wZ‡Z wRIjvBU (Zeolites) bvgK LwbR wn‡m‡e 
cvIqv hvq Ges cixÿvMv‡i K…wÎg Dcv‡qI cȪ ‘Z Kiv hvq|  

 

wPÎ: 6: cvigywUU cÖYvwj‡Z Li cvwb g„ ỳKiY| 

Li cvwb‡K cvigywU‡Ui wfZi w`‡q Pvjbv Ki‡j A`ªeYxq K¨vjwmqvg I g¨vM‡bwkqvg cvigywUU Drcbœ nq, d‡j g„ ỳ 
cvwb cvIqv hvq|  
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Na- cvigywUU + Ca-jeY ⇌ ca- cvigywUU + Na-jeY  

[2NaAlSiO4 + CaCl2 ⇌ Ca(AlSiO4)2 + 2NaCl 

Na- cvigywUU + MgjeY  ⇌ Mg-cvigywUU + Na-jeY 
`xN© mgq e¨env‡i cvigywU‡Ui kw³ n«vm cvq G‡K cybivq wµqvkxj Ki‡Z Gi †fZi w`‡q †mvwWqvg †K¬vivB‡Wi 
Zxeª ª̀eY Pvjbv Kiv nq| 

Ca- cvigywUU + 2NaCl = 2Na – cigywUU + CaCl2 

Mg-cvigywUU + 2NaCl = 2Na – cvigywUU + MgCl2 

GB cÖYvjx‡Z GKwU Lvov cv‡Îi g‡a¨ wP‡Îi b¨vq cvigywUU‡K Ab¨vb¨ cÖ‡qvRbxq ª̀‡e¨i ms‡M ivLv nq Ges Dci 
n‡Z wb¤œw`‡K Li cvwb Pvjbv Kiv nq|  

g„ ỳ cvwbi myweav  
1) eqjv‡i e¨envi Ki‡j Zv‡Z Li cvwbi b¨vq †Kvb KwVb c`v‡_©i Av Í̄ib m„wó nq bv|  
2) †aŠZ Kv‡h© Li cvwbi Zzjbvq g„ ỳ cvwb e¨envi Ki‡j mvev‡bi AcPq nq bv|  
3) iÜb Kv‡h© Li cvwbi Zzjbvq g„ ỳ cvwb e¨envi Ki‡j Lv`¨ ª̀e¨ mn‡R wm× nq bv|  

Li cvwbi myweav  
1| k³ nvo I ùvZ MV‡bi Rb¨ K¨vjwmqvg jeY AZ¨vek¨K e‡j wkïi †`n MV‡b Li cvwb we‡kl Dc‡hvMx|  
2| Li cvwb‡Z †h mKj avZe jeY (Ca-jeY) ª̀exf~Z _v‡K Zv ¯̂v‡ ’̄̈ i Rb¨ DcKvix e‡j Lvevi cvwb wnmv‡e 
mvgvb¨ Li cvwbi e¨envi evÃbxq|  
3| Li cvwb Av‡cÿv g„ ỳ cvwb‡Z mxmv AwaK cwigv‡Y ª̀exf~Z nq| ZvB Lvevi cvwb mvgvb¨ Li n‡j mxmK wbwg©Z 
b‡ji g‡a¨ w`‡q mieivn Kiv wbivc`| KviY Zv‡Z mxmK wel wµqvi fq Kg _v‡K|  
 

Li cvwb e¨env‡ii Amyweav (Disadvantages of use of hard water) 
1| Kvco †avqv ev jÛªxi Kv‡R Li cvwb e¨envi Ki‡j mvev‡bi AcPq N‡U|  
2| eqjv‡i Li cvwb e¨envi Ki‡j Gi wfZ‡i A ª̀eYxq KwVb avZe je‡Yi Av Í̄iY m„wó nq| Giƒc Av Í̄iY Zvc 
Kzcwievnx e‡j R¡vjvwbi LiP †e‡o hvq|  
3| KvMR, K…wÎg wmé I iÄbwk‡í Li cvwb e¨envi Kiv hvq bv| Li cvwb‡Z ª̀eYxq †divm jeY _vK‡j KvMR I 
K…wÎg wm‡éi Ici ev`vwg e‡Y©i `vM c‡o, Kvco ev myZvi i‡Oi Kv‡R e¨eüZ i‡Oi mv‡_ Li cvwbi wewµqvi d‡j 
A ª̀eYxq c`v_© m„wó nq| d‡j i‡Oi AcPq N‡U|  
4| Li cvwb‡Z Pvj, Wvj cÖf„wZ mn‡R wm× nq bv Ges ZiKvixi ¯̂v`I Kg n‡q _v‡K| ZiKvwii is Kvj‡P n‡q 
hvq| Møvm I evmbc‡Î ev`vwg is‡qi `vM c‡o|  
 

cvwbi LiZv (¯’vqx I A ’̄vqx) wbY©q 
Determination of hardness (permanent and temporary) of water 

g~jbxwZ (principle) : (A¨v‡gvwbqvg †K¬vivBW + A¨v‡gvwbqvg nvBWª·vBW) evdvi ª̀eY Ges BwiI‡µvg eøvK wU 
wb‡ ©̀k‡Ki Dcw¯’wZ‡Z EDTA (Bw_wjb WvBA¨vwgb †UUªvA¨vwmwUK A¨vwmW) Øviv UvB‡UªU K‡i cvwbi LiZv ( ’̄vqx I 
A ’̄vqx) wbY©q Kiv nq| mgvwß we› ỳ‡Z ª̀e‡Yi eY© g` jvj (Wine-red) ‡_‡K cwiewZ©Z n‡q bxj e‡Y©i nq|  
 

wnmve (Calculation) : 
3CaCOmg1EDTAM0.01mL1 =  

aiv hvK, mLV  cvwbi bgybv‡K UvB‡UªU Ki‡Z EDTAM0.01 ª̀e‡Yi mLy  cÖ‡qvRb|  

myZivs cvwbi LiZv = /LCaCOmg
V

1000y
3=

×  
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cvwbi A¤øZ¡ I ÿviKZ¡  
cvwbi A¤øZ¡ Ges ÿviK‡Z¡i cwigvcK n‡jv pH| mvaviYZ wjUgvm †ccv‡ii i‡Oi cwieZ©‡bi gva¨‡g GB cixÿv 
Kiv nq| cvwbi A¤øZ¡ Ges ÿviK‡Z¡i cwieZ©‡bi mv‡_ mv‡_ wjUgvm †ccv‡ii i‡Oi cwieZ©b N‡U| Rjvav‡ii pH 
cwieZ©b nq g~jZ Dw™¢‡`i mv‡jvK ms‡køl‡Yi Kvi‡Y| pH n‡jv Gi NbgvÎvi FYvZ¥K jMvwi`g| A_©vr pH = 
- log [H

+
]| cvwbi pH wbqš¿Y _vKv AZ¨šÍ Riæix, cvwbi pH Gi gvb K‡g †M‡j cvwbi A¤øZ¡ †e‡o hvq, G‡Z 

RjR cÖvwY I Dw™¢̀  aŸsm n‡q hvq, RjR Rxe I cvb †hvM¨ cvwbi pH Gi gvb 6.5 †_‡K 8.5 nIqv DwPZ| GwU 
wek¦̄ v̂ ’̄̈  ms ’̄v (WHO) KZ…©K wba©vwiZ gvb| evsjv‡`‡ki Av`k©gvb n‡jv 6.5 †_‡K 9.2| gvQmn wewfbœ RjR 
cÖvwYi emev‡mi Dc‡hvMx cvwbi pH Gi gvb 6.5 †_‡K 8.5 Gi †P‡q mvgvb¨ Kg ev †ewk A_©vr cvwbi pH Gi gvb 
4.5 †_‡K Kg Ges 9.5 †_‡K †ewk n‡j Zv Rx‡ei Rb¨ cÖvYNvZx nq|  
 

cvwbi A¤øgvb (Acidic values of water)  
1| f~- Í̄i Gi gvwU cvwbi pH †K cÖfvweZ K‡i| A¤øxq gvwU Ges cȪ Íi ‡hgb-e¨vmvë, MÖvbvBU Ges †e‡j cv_i 
cvwbi pH gvb Kwg‡q †`q| A¨vwmW mvj‡dU gvwU b`xi †gvnbvq ev Rjvk‡qi GKwU weivU mgm¨v| GB gvwU 
†gvnbvq cvwbi wb‡P mvjdv‡ii Aevqexq cwi‡ek ˆZwi K‡i| GB gvwU hw` Aevqexq Ae ’̄vq _v‡K Zvn‡j †Kvb 
mgm¨vi m„wó K‡i bv| wKš‘ GB gvwU RvwiZ nevi my‡hvM †c‡j GwU H2SO4 wbM©Z K‡i|  
3| †SvcSvo we‡aŠZ GjvKvi cvwb mvaviYZ wKQzUv A¤øxq n‡q _v‡K| GUv mvaviYZ U¨vwbK Gwm‡Wi Kvi‡b n‡q 
_v‡K| U¨vwbK A¨vwmW cÖvK…wZKfv‡e cvZvq _v‡K|  
 

cvwbi ÿvixq gvb (Alkaline values of water)  
ÿviag©x wkí †hgb Pzbvcv_i (Lime stone) cvwbi pH evwo‡q †`q| mvi Ges wWUvi‡R›U wgwkÖZ eR©̈  cvwb 
mvaviYZ cvwbi ÿviZ¡‡K evwo‡q †`q| pH Gi gvb †e‡o †M‡j H GjvKvi cÖvwbK~j Lye wec`MÖ Í̄ n‡q c‡o| †hgb 
gv‡Qi Pvgovq ÿZ n‡Z cv‡i| Avjmvi n‡Z cv‡i| gv‡Qi k¦vmhš¿ AKvh©Ki n‡Z cv‡i| ÿviKZ¡ ev A¤øZ¡ Pig 
gvÎvq †cuŠ‡Q †M‡j RjR cÖvwY me g‡i †h‡Z cv‡i|  

A¤øZ¡ Ges ÿviKZ¡ wb‡ ©̀kK pH gvb wb¤œiæc: 
A¤øxq pH gvb 0 ‡_‡K 6.9 
‡d«k cvwbi pHGi gvb 6.5-8 
cÖkg cwbi pH Gi gvb 20-27ºC ZvcgvÎvq 7 
ÿvixq cvwbi pH gvb 7.1 †_‡K 14  
b`xi †gvnbvq cvwbi  pH 8-9  

 

 
mvi-ms‡ÿc :  

• †h cvwb‡Z mvgvb¨ cwigvY †fRvj c`v_© †hgb wewfbœ avZe Avqb wgwkÖZ _v‡K A_P cvb †hvM¨ Zv‡K wgVv 
cvwb e‡j|  

• wgVv cvwbi GKwU ¸iæZ¡c~Y© Drm nj e„wócvZ|  
• gvby‡li e¨envh© wgVv cvwbi Drm nj f~-c~‡ôi cvwb, f~-M‡f©i cvwb  
• c„w_ex‡Z †gvU jeYv³ cvwbi cwigvY n‡jv †gvU cvwbi 97.208%| 

+H

 
wkÿv_©xi KvR 

M„n ’̄vjxi Kv‡R e¨envh© cvwbi ÔKÕ bgybvi mL10 cvwb wb‡q UvB‡Uªkb Ki‡Z 
Lm8.9 Ges ÔLÕ bgybvi cvwb wb‡q UvB‡Uªkb Ki‡Z EDTAmL4.8  Gi cÖ‡qvRb 

nq| EDTAGi NbgvÎv 0.01M n‡j †Kvb bgybvi cvwbwU e¨envi Dc‡hvMx e‡j 
Avgwb g‡b K‡ib| 
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• †h cvwb‡Z K¨vjwmqvg, g¨vM‡bwkqvg, A¨vjywgwbqvg I Avqi‡bi evBKve©‡bU, †K¬vivBW I mvj‡dU jeY 
ª̀exf~Z _v‡K Zv‡K Li cvwb e‡j|  

• Li cvwb‡Z mn‡R mvev‡bi †dbv Drcbœ nq bv|  
• cvwbi LiZv ỳB cÖKvi †hgb, A ’̄vqx LiZv I ’̄vqx LiZv| 
• cvwbi A¤øZ¡ I ÿviK‡Z¡i cwigvcK n‡jv cvwbi pH| 
• A¤øxq cvwbi pH Gi gvb 0 ‡_‡K 6.9 ÿvixq cvwbi pH Gi gvb 7.1 †_‡K 14 Ges cÖkg cvwbi pH Gi gvb 

7| 
 

 
cv‡VvËi g~j¨vqb-6.1 

 

mwVK DË‡ii cv‡k wUK (√√√√) wPý w`b 
1| †Kvb weÁvbx cÖgvY K‡ib †h, cvwb nvB‡Wªv‡Rb I Aw·‡Rb ms‡hv‡M MwVZ GKwU wØ-‡gŠj †hŠM|  

K) j¨vfqwm‡q  L) WvjUb    
M) ûÛ  N) iv`vi‡dvW© 

2| c„w_ex‡Z †gvU jeYv³ cvwbi cwigvY nj †gvU cvwbiÑ 
K) 90.305% L) 97.208%   
M) 92.308%  N) 87.206% 

3| cvigywUU cÖYvjxi mvnv‡h¨ cvwbi ~̀i Kiv nqÑ 
K) ’̄vqx LiZv  L) A ’̄vqx LiZv   
M) ¯’vqx I A ’̄vqx Dfq cÖKvi LiZv  N) ’̄vqx Ges A ’̄vqx †Kvb LiZvB bq 

4| j¨vwUb cvigywUU k‡ãi A_©Ñ 
K) wewbgq L) Av`vb cÖ̀ vb    
M) cÖwZ ’̄vcb  N) we‡qvRb  

5| pH Gi mgxKiY wb‡Pi †KvbwU? 
K) pH = + log[H

+
] L) pH = - log[H

+
] 

M) pH = - log[OH
-
] N) pH = + log[OH

-
] 

6| cvwbi pH Gi gvb K‡g †M‡j cvwbi A¤øZ¡ 
K) K‡g hvq  L) †e‡o hvq    
M) w ’̄i _v‡K  N) k~b¨ nq 

7| wek¦ ¯̂v ’̄̈  ms¯’v (WHO) KZ…©K wba©vwiZ RjRRxe I cvb‡hvM¨ cvwbi pH Gi gvb  
K) 5.85.6 −  L) 0.80.6 −    
M) 2.82.6 −  N) 5.80.7 −  

8| cÖkg cvwbi pH Gi gvb  
K) 5  L) 6     
M) 7  N) 8   
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 cvwbi weï×Zvi gvb`Û 
 

 
D‡Ïk¨ 

G cvV †k‡l wkÿv_x©iv- 
• mvi‡dm IqvUv‡ii weï×Zvi gvb`Û (DO, BOD, COD, TDS) eY©bv Ki‡Z cvi‡eb| 
• ivmvqwbK Aw·‡R‡bi Pvwn`v (COD) Ges cÖvY ivmvqwbK Aw·‡Rb Pvwn`v (BOD) Gi g‡a¨ cv_©K¨ wbY©q Ki‡Z cvi‡eb| 
• TDS cwigv‡ci cÖ‡qvRbxqZv Ges TDS Kgv‡bvi Dcvq eY©bv Ki‡Z cvi‡eb|   

 
 
 
 

 
gyL¨ kã ª̀exf~Z Aw·‡Rb, cÖvY ivmvqwbK Aw·‡Rb Pvwn`v, ivmvqwbK Aw·‡Rb Pvwn`v,  

†gvU ª̀exf~ZKwVb| 
 
 
 

ª̀exf~Z Aw·‡Rb (Dissolved oxygen, DO)  

mvaviYfv‡e Avgiv g‡b Kwi cvwb‡Z KwVb c`v_© ª̀exf~Z _v‡K| Avgiv †Kvgj cvbxq †evZj †Lvjv 
ch©‡eÿb Ki‡j jÿ¨ Kiv hvq ûm K‡i GKwU kã nq| GKB mv‡_ †evZj †_‡K ey`ey` AvKv‡i M¨vm 

wbM©Z nq| Bnv Kve©b WvBA·vBW e¨ZxZ Ab¨ wKQz bq| Kve©b WvBA·vBW M¨vm D”P Pv‡c cvwb‡Z ª̀exf~Z Ae ’̄vq 
wQj| cÖwZwU cÖvbxi †eu‡P _vKvi Rb¨ Aw·‡Rb cÖ‡qvRb| †Kv‡bv cÖvwY evqy †_‡K k¦vm  cÖk¦v‡mi mv‡_ Aw·‡Rb MÖnY 
K‡i| Avevi †Kv‡bv cÖvwY cvwb‡Z ª̀exf~Z Aw·‡Rb †_‡K Zv †kvlY K‡i| cvwbi Dcwifv‡M evqy †_‡K Aw·‡Rb 
cvwb‡Z ª̀exf~Z nq| †h Aw·‡Rb cvwb‡Z ª̀exf~Z Ae ’̄vq _v‡K Zv‡K ª̀exf~Z Aw·‡Rb e‡j| G‡K ms‡ÿ‡c DO 

Øviv cÖKvk Kiv nq| cvwb‡Z ª̀exf~Z Aw·‡R‡bi cwigvY ZvcgvÎv I Pv‡ci Dci wbf©ikxj| mKj RjR cÖvwYi 
Rxeb avi‡Yi Rb¨ cvwb‡Z ª̀exf~Z Ae ’̄vq Aw·‡R‡bi Dcw ’̄wZ AZ¨šÍ cÖ‡qvRbxq| ª̀exf~Z Ae ’̄vq byb¨Zg cwigvY 
cvwb‡Z Aw·‡Rb bv _vK‡j cvwb‡Z †Kvb cÖvwY ev Dw™¢‡`i c‡ÿ †eu‡P _vKv m¤¢e bq| ª̀exf~Z Aw·‡R‡bi 
cwigvY‡K wcwcGg (ppm) GK‡K cÖKvk Kiv nq| mvaviYZ cvwb‡Z ª̀exf~Z Aw·‡Rb Gi cwigvY 4.0-6.0 

wcwcGg (ppm)| 
 

 
GK evqygÛjxq Pv‡c wewfbœ ZvcgvÎvq weï× cvwb‡Z Aw·‡R‡bi ª̀ve¨Zv wb‡Pi ZvwjKvq †`Lv‡bv n‡jv : 

ZvcgvÎv (˚C) ª̀ve¨Zv (ppm) 
10 11.25 

20 9.08 

30 7.57 

40 6.47 

 
wKQz Aw·‡Rb cvwbi mv‡_ wgwkÖZ Ae ’̄vq _v‡K| cvwbi mv‡_ Aw·‡R‡bi wgwkÖZ nIqvi cÖwµqv‡K Gqv‡ikb 
(aeration) e‡j| RjR Dw™¢` hLb mv‡jvKms‡kølb cÖwµqvq m~h©v‡jv‡Ki Dcw ’̄wZ‡Z cvwb I Kve©b WvBA·vBW 
†_‡K Lv`¨ (Møy‡KvR) cÖ ‘̄Z K‡i ZLb wewµqvq Drcbœ Aw·‡Rb cvwb‡Z ª̀exf~Z nq|  
 

 
wkÿv_©xi KvR 

GKwU weKv‡i weï× cvwb wbb| cvwbmn weKviwU‡K wÎc`xi Dci ZviRvwj‡Z 
ewm‡q evb©vi ev w¯úwiU j¨v¤ú w`‡q Zvc w`b| cvwb ev®úxf~Z nIqvi c~‡e© 
weKv‡ii wbP †_‡K ey`ey` AvKv‡i M¨vm Dc‡ii w`‡K ’̄vbvšÍwiZ nq| cixÿvq Zvc 
cÖ‡qv‡M wbM©Z M¨vm cvwbi ª̀exf~Z Aw·‡Rb| GB cixÿv †_‡K ZvcgvÎvi mv‡_ 
Aw·‡R‡bi ª̀ve¨Zvi m¤úK© ’̄vcb Kiæb| 

cvV-6.2 
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DO K‡g hvIqvi KviY  (Causes for Decrease of DO) 
1. wewfbœ Kvi‡Y cvwb‡Z eR©̈ iƒ‡c ¯Í~cxK…Z ‰Re ~̀lK c`v_© _v‡K| G‡`i Rvi‡Yi gva¨‡g webó Kivi Kv‡RI cÖPzi 
ª̀exf~Z Aw·‡R‡bi cÖ‡qvRb Ges Zvi e¨envi nq| cvwb‡Z ª̀exf~Z Aw·‡R‡bi cwigvY K‡g †M‡j Giƒc Rvi‡Y 
cÖwZeÜKZv m„wó nq| d‡j cvwbi ~̀lY gvÎv µgvMZ ev‡o|  
2. cvwbi ZvcgvÎv e„w×i mv‡_ cvwb‡Z O� Gi ª̀eYxqZv n«vm cvq| d‡j ª̀exf~Z Aw·‡R‡bi cwigvY K‡g hvq 
ZvcgvÎv e„w×i mv‡_ RjR Dw™¢‡`i wecvKxq mwµqZv †e‡o hvIqvq Aw·‡Rb Pvwn`v e„w× cvq| d‡j ª̀exf~Z 
Aw·‡R‡bi cwigvY n«vm cvq| 
3. m~h©v‡jv‡Ki Afv‡e (cvwbi ZvcgvÎv Kgvi mv‡_) RjR Dw™¢̀ ¸wj ÿq cÖvß nq Ges hZUv Aw·‡Rb †Q‡o †`q 
Zvi †P‡q †ewk Aw·‡Rb cvwb †_‡K MÖnb K‡i| d‡j cvwb‡Z ª̀exf~Z Aw·‡R‡bi cwigvY n«vm cvq|  
 

cvwb‡Z ª̀eYxq Aw·‡R‡bi cwigvY wbY©q 
RviY-weRviY UvB‡Uªkb c×wZ‡Z cvwbi ª̀exf~Z Aw·‡R‡bi cwigvY wbY©q Kiv hvq| G‡K DBbKjvi (Winkler) 
c×wZ e‡j| m`¨ cª̄ ‘Z g¨v½vwbR(II) A·vBW (MnO) cvwbi ª̀exf~Z Aw·‡Rb Øviv RvwiZ n‡q g¨v½vwbR(IV) 
A·vB‡W (MnO�) G cwiYZ nq|  

MnO +
1

2
O� → MnO� 

Gwm‡Wi Dcw ’̄wZ‡Z g¨v½vwbR(IV) A·vBW cUvwmqvg Av‡qvWvBW‡K RvwiZ K‡i Av‡qvwWb Ges g¨v½vwbR(IV) 
A·vBW weRvwiZ n‡q g¨v½vwbR(II) A·vB‡W cwiYZ nq|  

MnO� + 2KI + 4H� → MnO + I� + 2H�O + 2K� 
Drcbœ Av‡qvwWb‡K †mvwWqvg _v‡qvmvj‡dU Øviv gvwÎKfv‡e weRvwiZ K‡i Av‡qvWvBW Avq‡b cwiYZ Kiv nq|  

2Na�S�0� + I� → Na�S�0� + 2NaI 
wbw`ó© cwigvY cvwb‡Zg¨v½vwbR(II) A·vBW (MnO) ‡hvM K‡i Dc‡ii wewµqvmg~n m¤úbœ Kiv nq| wØZxq 
wewµqvq Drcbœ Av‡qvwW‡bi mv‡_ wewµqv m¤úbœ Ki‡Z cÖ‡qvRbxq †mvwWqvg _v‡qvmvj‡d‡UicwigvY wnmve Kiv 
nq| AZtci wb‡Pi mgxKib e¨envi K‡i cvwb‡Z `ªexf~Z Aw·‡R‡bi cwigvY wbY©q Kiv hvq| 

1 †gvj †mvwWqvg _v‡qvmvj‡dU = 0.25 †gvj ª̀exf~Z Aw·‡Rb ( ª̀exf~Z Aw·‡R‡bi cwigvY wnmve K‡i wg. MÖvg 
cÖwZ wjUvi ev wcwcGg GK‡K cÖKvk Kiv nq)| 
cvwbi ª̀exf~Z Aw·‡R‡bi cwigvY Zwor ivmvqwbK ‡Kvl (Electroehemical	cell)	(PH wgUv‡ii Abyiƒc) 
e¨envi K‡i wbY©q Kiv hvq| 
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cÖvY ivmvqwbK Aw·‡Rb Pvwn`v, BOD  

('()*)+(,-*	./0+12	314-25	)6	'(),714(,-*	./0+12	314-25) 
b`x, cyKzi ev †Wvevi cvwb‡Z e¨vK‡Uwiqv fvBivm I Ab¨vb¨ AbyRxe _v‡K| Giv wb‡Riv GK ai‡bi ~̀lK| Avevi 
GB ~̀lK cvwb‡Z we`¨gvb ˆRe ivmvqwbK ~̀lK c`v_©‡K we‡qvwRZ K‡i| RxevYymg~n cvwbi cÖvK…wZK ˆRe c`v_©‡K 
(g„Z RjR Dw™¢` I cÖvwY) we‡qvwRZ K‡i| e¨vK‡Uwiqv KZ©„K ˆRe c`v_©‡K we‡qvwRZ Ki‡Z Aw·‡R‡bi cÖ‡qvRb| 
AbyRx‡ei †eu‡P _vKvi Rb¨ Ges ˆRe c`v_©‡K we‡qvwRZ Ki‡Z †h Aw·‡R‡bi cÖ‡qvRb Zv cvwbi ª̀exf~Z Aw·‡Rb 
†_‡K e¨eüZ nq| G‡Z cvwbi ª̀exf~Z Aw·‡R‡bi cwigvY µ‡g n«vm cvq| 

cvwb‡Z Dcw ’̄Z AbyRxe KZ©„K ˆRe I A‰Re c`v_©‡K we‡qvwRZ Ki‡Z cÖ‡qvRbxq ª̀exf~Z Aw·‡R‡bi cwigvY‡K 
cÖvY ivmvqwbK Aw·‡Rb Pvwn`v ev ev‡qvjwRK¨vj Aw·‡Rb wWgvÛ BOD e‡j| cvwbi BOD gvb ZvcgvÎv, cvwbi 
P8, AbyRxe I ~̀lK c`v‡_©i cÖK…wZi Dci wbf©i K‡i| RxevYymgyn RviY cÖwµqvq ˆRe c`v_©‡K we‡qvwRZ K‡i| 
cvwbi ZvcgvÎv †ewk n‡j we‡qvR‡bi cwigvY †ewk nq| G‡Z cÖ‡qvRbxq Aw·‡R‡bi cwigvYI †ewk nq| Avevi 
AYyRxemg~n cvwb‡Z AwaK mg‡q Ae ’̄vb Ki‡j AwaK cwigv‡Y ˆRe c`v_© we‡qvwRZ nq| Gi d‡j cÖ‡qvRbxq 
Aw·‡R‡bi cwigvYI †ewk nq| mvaviYZ 20°C	 ZvcgvÎv 5 w`b mg‡q cvwbi AbyRxe KZ©„K ˆRe c`v_©‡K 
we‡qvwRZ Ki‡Z †h cwigvY ª̀exf~Z Aw·‡Rb cÖ‡qvRb Zv‡K ev‡qvjwRK¨vj Aw·‡Rb wWgvÛ (BOD) e‡j| †h‡nZz  
5 w`‡bi †ewk mgq AbyRxe Ae ’̄vb Ki‡j cÖ‡qvRbxq  Aw·‡R‡bi cwigvY Av‡ivI  †ewk n‡e, ZvB 5 w`‡bi Rb¨ 
cÖvß BOD ‡K AvcvZ BOD e‡j| fv‡jvgvb m¤úbœ cvwbi BOD Gi gvb  6	mgL?@ Gi †ewk nIqv DwPZ bq| 
Z‡e weï× I cvbxq Rj wnmv‡e e¨eüZ wbivc` cvwbi BOD Gi gvb 1 − 2	mgL?@	nIqv DwPZ|  
WHO KZ©„K cvbxq cvwb‡Z Aby‡gvw`Z BOD  Gi gvb  6	ppm 
  

‰Re e¯‘ +	O�
D	EFGH	,			�I	°J
KLLLLLLLLM CO� 	+ 	H�O 

‡Kv‡bv cvwbi bgybvq BOD -Gi gvb 6	mgL?@	 ej‡Z †evSvq †h, H cvwbi cÖwZ wjUv‡i Dcw ’̄Z ˆRe c`v‡_©i 
ˆRe ivmvqwbK we‡qvR‡bi Rb¨ 6	mg Aw·‡R‡bi cÖ‡qvRb| cvwbi bgybvq BOD ‡K ppm  GK‡K cÖKvk Ki‡jI 
GKB gvb cvIqv hvq| †hgb D‡jøwLZ cvwbi bgybvq cÖwZ 100	g cvwb‡Z Dcw ’̄Z ˆRe ~̀l‡Ki ˆRe ivmvqwbK 
we‡qvR‡bi Rb¨ cÖ‡qvRbxq Aw·‡R‡bi cwigvY 6	mg †Kv‡bv cvwbi BOD Gi gvb hZ †ewk H cvwbi ~̀l‡Ki 
gvÎv Z‡Zv †ewk| KviY cvwb‡Z †ewk cwigv‡b ˆRe ~̀lK Dcw ’̄Z _vK‡j H ~̀l‡Ki ˆRe ivmvqwbK we‡qvR‡bi 
Rb¨ †ewk cwigvY Aw·‡R‡bi cÖ‡qvRb nq| BOD Gi gvb ‡_‡K Rvbv hvq, cvwb‡Z ª̀exf~Z Aw·‡Rb KZUv 
K‡g‡Q Ges KZUv Kg‡j H cvwbi gvQ euvP‡e bv| cvwbi DrKl©Zv wba©vi‡b BOD wb‡ ©̀kK iƒ‡c KvR K‡i| wb‡Pi 
mviwY‡Z Zv ‡`Lv‡bv n‡jv| 

mviwY 6.2 t   BOD Gi gv‡bi †cÖwÿ‡Z cvwbi DrKl©Zv 
BOD Gi gvb (b`x) (4+/O) cvwbi DrKl©Zv 

1 Lye fv‡jv 
2 fv‡jv 
3 ‡gvUvgywU fv‡jv 

10 Lvivc 
20 Lye Lvivc 

A_©vr cwi®‹vi weï× I wbivc` cvwbi R‡b¨ BOD Gi gvb 1 − 2		mg/L 
  

e¨vK‡Uwiqv 
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BOD cwigv‡ci Kvh©c×wZ	(P6),15Q61	)R	S(),714(,-*	)/0+12	514-25	)6	'.3	-2-*0T(T) 
cÖ_‡g ~̀wlZ cvwb‡K bgybv cvwb wnmv‡e †bIqv nq AZtci wb‡¤œv³ av‡c AMÖmi n‡q cvwbi BOD wbY©q Kiv nq| 
1g avc : GKwU wbw ©̀ó AvqZb cwZZ cvwb GKwU †evZ‡j wb‡q G‡Z wb¤œiƒc ivmvqwbK `ªe¨vw` †hvM Kwi| 
(1)  1	mL dm‡dU evdvi (pH = 7.2);  

(2)  1	mL	MgSO� ª̀eY (22.5	g/L);  

(3)  1	mL	CaCl� ª̀eY (27.5	g/L);  Ges  

(4)  1	mL	FeCl� ª̀eY (0 − 25	g/L);  

2q avc : (bgybv cvwb jNyKiY avc) : GB av‡c ~̀wlZ cvwbi cÖK…wZi Dci wbf©i K‡i Dnv‡K jNy Kiv nq| †hgb 
wk‡íi eR¨© cvwbi Rb¨ 0.1 − 1%, my‡qR (b ©̀gvi eR©̈  cvwb) Gi Rb¨ 1 − 5%, b`xi ~̀wlZ cvwbi Rb¨ 
25 − 100% ch©šÍ cvZjv ev jNy Kiv nq| 
3q avc : bgybv cvwbi g‡a¨ bj Øviv 5 wgwbU evqyi ey`ey` Pvjbv Kiv nq hv‡Z DO Gi gvÎv 7	ppm | BOD Gi 
gvb hw` DO Gi gv‡bi †P‡q †ewk nq Z‡e dilution	water w`‡q cvwb‡K jNy Kiv nq| GB ª̀e‡Yi  50% w`‡q 
DO cwigvc Kiv nq| g‡b Kwi GB DO Gi gvb D@|  

AZtci Aewkó bgybv‡K GKwU wQwchy³ †evZ‡j (250 − 300	mL) wb‡q †evZ‡ji gyL fv‡jvfv‡e eÜ K‡i 20°C 
ZvcgvÎvq cuvP w`b †i‡L †`qv nq| Gici bgybvi DO  cwigvc Kiv nq| g‡b Kwi, GB DO		Gi gvb D�| 
4_© avc : jNy cvwb‡Z mxW †hvM K‡i (bgybv Qvov) Bnv‡K ỳB As‡k fvM Kiv nq| GK As‡ki DO Gi cwigvY 
g‡b Kwi B@|  AZtci  Aci Ask‡K c~‡e©i b¨vq BbwKD‡ekb Kivi ci DO cwigvc Kiv nq| g‡b Kwi GB 
†ÿ‡Î DO Gi gvb B�| 
AZtci wb‡¤œi mgxKi‡Yi mvnv‡h¨ DO wbY©q Kiv nq| 

BOD =
(D@ − D�) − (B@ − B�) × f

P
		mg/L 

GLv‡b D@ = bgybvi DO  
 D� = bgybvi Incubation Gi ci DO 
 B@ = jNy cvwbi DO 
 B� = jNy cvwbi Incubation Gi ci DO 
 f	 =	bgybv cvwbi mv‡_ wbqwš¿Z cvwbi AbycvZ 
 p =	e¨eüZ bgybvi `kwgK fMœvsk 
Dc‡iv³ mgxKi‡Yi mvnv‡h¨ BOD wbY©q Kiv nq| GB BOD Gi cwigvY‡K mg/L Øviv cÖKvk Kiv nq| 

ivmvqwbK Aw·‡Rb Pvwn`v (b714(,-*	./0+12	314-25, b.3) : cvwbi g‡a¨ wKQz AcPbkxj ev ˆRe 
we‡qvR‡bi A‡hvM¨ (nonbiodegradable) e ‘̄ _v‡K hv‡`i we‡qvRb e¨vK‡Uwiqv ev RxeYy Øviv m¤úbœ nq bv| 
G¸wj‡K we‡qvR‡bi Rb¨ kw³kvjx RviK c`v_© †hgb K�Cr�Oc (hv Aw·‡Rb mieivn K‡i) cÖ‡qvRb nq| Giv 
~̀lK c`v_©‡K RvwiZ K‡i| cvwb‡Z Dcw ’̄Z we‡qvRb †hvM¨ I we‡qvRb A‡hvM¨ ~̀lK c`v_©mg~n‡K Rvi‡Yi R‡b¨ 
cÖ‡qvRbxq ‡gvU Aw·‡R‡bi Pvwn`v‡K ivmvqwbK Aw·‡Rb Pvwn`v e‡j| D‡jøL¨ †h, †Kvb bgybvi COD Gi gvb 
BOD Gi gvb A‡cÿv †ewk nq| †Kbbv COD wbY©‡qi †ÿ‡Î ˆRe fv½b‡hvM¨ ev we‡qvRb †hvM¨ Ges we‡qvRb 
A‡hvM¨ GB Dfq cÖKvi ˆRe e ‘̄B RvwiZ nq| cvwb‡Z COD Gi gvb e„w×i A_© n‡jv ~̀l‡Yi nvi e„w×| 
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ivmvqwbK Aw·‡Rb Pvwn`v ev b.3 cixÿvi Kvh©c×wZ 
d6),15Q61	)R	,714(,-*	)/0+12	514-25	)6	b.3	-2-*0T(T 

cÖ_‡g bgybv cvwb (eR©̈  cvwb) msMÖn Kiv nq| D³ bgybv cvwb n‡Z 5 − 50	mL cvwb GKwU 250	mL  KwbK¨vj 
d¬v‡· wbB| AZtci Gi g‡a¨ 18	N	H�SO� Ges 0.25	N	K�Cr�07 Gi 10 − 20	mL wgwkÖZ ª̀eY †hvM Kiv 
nq| AZtci D³ ª̀e‡Yi g‡a¨  1	g	Ag�SO�(wmjfvi mvj‡dU) Ges 1g			H�SO�	†hvM Kwi Ges 6 N›Uv wid¬v· 
Kwi| G‡Z Rvib wµqv m¤úbœ nq| G‡ÿ‡Î 	Ag�	SO�	cÖfveK wnmv‡e KvR K‡i Ges 	HgSO� cÖfveK ~̀i Kivi 
Kv‡R e¨eüZ nq)| 
AZtci ª̀eY‡K kxZj Kiv nq Ges wewµqvq Ae¨eüZ  K�Cr�Oc †K 8 − 10 ‡duvUv †d‡ivBb wb‡ ©̀k‡Ki 
Dcw ’̄wZ‡Z H�SO� G ª̀exf~Z †gvi je‡Yi ª̀eY Øviv UvB‡Uªkb Kiv nq|  
AZtci wb‡¤œi mgxKiY Øviv COD	wbY©q Kiv nq| COD Gi cwigvY‡K mg/L GK‡K cÖKvk Kiv nq|  

COD =
(V@ − V�) × N × 8 × 100

x
		mg/L 

GLv‡b V@ =  †gvi je‡Yi ª̀e‡Yi AvqZb (Blank	test) 
 V� =  †gvi je‡Yi ª̀e‡Yi AvqZb (Sample	test) 
 N =  †gvi je‡Yi ª̀e‡Yi NbgvÎv Ges  
 X = cixÿvi R‡b¨ M„nxZ bgybvi AvqZb| 
 

cÖvY ivmvqwbK Aw·‡Rb Pvwn`v ev '.3 cixÿvi Ges ivmvqwbK Aw·‡Rb Pvwn`v ev b.3  cixÿvi g‡a¨ Zzjbv 
(Comparison between biochemical oxyzen demand or BOT test and chemical oxyzen 

demand or COD test)  

wewµqv Ges cÖwµqvMZ w`K †_‡K BOD Ges COD	 Gi g‡a¨ A‡bK cv_©K¨ i‡q‡Q| G‡`i‡K wb‡¤œv³ Q‡K eY©bv  
Kiv n‡jv- 

cÖvb ivmvqwbK Aw·‡Rb Pvwn`v (BOD) ivmvqwbK Aw·‡Rb Pvwn`v (COD) 

1. bgybvq ïaygvÎ ˆRe c`v_©‡K RvwiZ Ki‡Z cÖ‡qvRbxq 	O� 
Gi cwigvc K‡i| 
2. RviK wnmv‡e ˆRe AYy ev ÿz`ª RxevYy †hgb e¨vK‡Uwiqv 
e¨eüZ nq| 
3.	BOD Gi †ÿ‡Î wewµqvi aiY n‡jv  
‰Re c`v_© +	O�

	

																											
		CO�	+ H�O 

4. cixÿv m¤úbœ n‡Z 5 w`b mg‡qi cÖ‡qvRb nq|  
5. mwVK djvd‡ji R‡b¨ AZ¨šÍ m~²fv‡e cixÿv Kivi 
cÖ‡qvRb| 
6.	BOD cixÿv Zzjbvg~jK fv‡e Kómva¨ cixÿv| 

1. bgybvq ˆRe Ges A‰Re me ai‡bi c`v_©‡K RvwiZ Ki‡Z 
cÖ‡qvRbxq 	O� Gi cwigvc K‡i| 
2. RviK wnmv‡e ivmvqwbK c`v_© †hgb K�Cr�Oc e¨eüZ 
nq| 
3. COD Gi ‡ÿ‡Î wewµqv n‡jv   

(‰Re+A‰Re c`v_©) +	O�
lmJnmop�			8mqIr	 		 	CO� 

+	H�O	

4. Dchy³ hš¿cvwZi mvnv‡h¨ 2 N›Uvq m¤úbœ Kiv hvq|  
5. Zzjbvg~jK fv‡e mn‡RB mwVK djvdj cvIqv hvq| 
6. COD cixÿv Zzjbvg~jK fv‡e mnR cixÿv| 

 

1. Avïwjqvi cvwbi COD	125	mg/L Ges BOD	145	mg/L Dw³wU we‡kølY Kiæb| 
2. ‡Kv‡bv wkíKviLvbvi cvwbi bgybv msMÖn K‡i cÖwZ wjUv‡i ˆRe ~̀lK we‡qvR‡bi R‡b¨ 5	mg	O� cÖ‡qvRb| 

H cvwbi BOD KZ ppm	? 

 
wkÿv_©xi KvR  

e¨vK‡Uwiqv  
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3. MvRxcy‡ii †U·vBj wg‡ji eR¨© cvwbi COD1500	ppm| H cvwbi cÖwZ wjUv‡i Dcw ’̄Z we‡qvRb‡hvM¨ I 
A‡hvM¨ ˆRe ~̀l‡Ki Rb¨ KZ MÖvg 	O� `iKvi?  

4. iv. ‡KivbxM‡Ä eywoM½vi cvwb BOD	300	ppm| cÖwZ wjUvi cvwb‡Z Dcw ’̄Z ˆRe I A‰Re ivmvqwbK 
we‡qvR‡bi †ÿ‡Î KZ MÖvg 	O� `iKvi|  

 

 

cvwb‡Z ª̀exf~Z †fŠZ Dcv`vb, t3u 
cvwb‡Z wKQz wKQz †gŠj Ggb m~² cwigv‡b ª̀exf~Z _v‡K †h we‡køl‡Yi gva¨‡g G‡`i Dcw ’̄wZ kbv³ Kiv †M‡jI 
cwigvY wbY©q Kiv hvq bv, Zv‡`i‡K H cvwbi bgybvq ª̀exf~Z †fŠZ Dcv`vb ejv n‡q _v‡K| cvwb‡Z we`¨gvb †fŠZ 
Dcv`vb¸‡jv n‡jv Pb, Cd, As I Hg G¸‡jv QvovI Ca��,Na�, K�,PO�

�?,Cl?, I NO�
? ¸iæZ¡c~Y© f~wgKv 

iv‡L| G ai‡Yi †gŠj mvaviYfv‡e Rx‡ei Rb¨ ïay ÿwZKviKB bq eis wel wnmv‡e cwiwPZ| cvwb‡Z Dcw ’̄Z 
†fŠZ Dcv`v‡bi GKwU QK wb‡P †`Lv‡bv n‡jv : 

cvwb‡Z we`¨gvb †fŠZ Dcv`v‡bi bvg cwigvY 
1. ‡jW (Pb) 0.1	mgL?@ 
2. K¨vWwgqvg (Cd)  0.01	mgL?@ 
3. gviKvwi (Hg) 0.001	mgL?@ 
4. Av‡m©wbK (As) 0.05	mgL?@ 

 

†Kvb wbw ©̀ó AvqZ‡bi cvwb‡Z wewfbœ LwbR c`v_©, jeY A_ev avZe Avq‡bi ‡gvU ª̀exf~Z cwigvY‡K cvwbi †gvU 
ª̀exf~Z KwVb (TDS) (Total Dissolved solid) e‡j|		TDS cvwbi weï×Zvi Ab¨Zg gvb`Û| A_©vr TDS Gi 
gvb Øviv cvwbi weï×Zv (purity) Rvbv hvq| TDS Gi GKK mg/L ev ppm (parts per million)| 

 

  

 
wkÿv_©xi KvR  

1. GKRb imvqbwe` †Kv‡bv bgybv cvwbi COD	125	mgL
−1 Ges BOD Gi gvb 145	mgL?@	e‡j D‡jøL Ki‡jb 

cixÿvi djvd‡ji Dw³wUi h_v_©Zv g~j¨vqb Kiæb| 
2. ‡h †Kv‡bv eR©̈  cvwbi COD Gi gvb BOD Av‡cÿv e‡ov nq †Kb?  
3. gv‡Qi †e‡Pu _vKvi R‡b¨  DO	Gi gvb Kg ev G‡Kev‡i bv _vKv ûgwK ^̄iƒc †Kb? 
4. COD Gi cwigvY hZ †ewk Òcvwb ZZ DrK…óÓ Dw³wU eywS‡q wjLyb| 
5. weï× cvwbi Aci bvg Rxeb A_P  BOD  Gi gvb me©wb¤œ e¨vL¨v Kiæb|  
6. vi. wgj GjvKvq cvwbi BOD  Gi gvb 20, 10, 3, 1	n‡j cvwbi cÖK…wZi e¨vL¨v w`b| 
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t3u Gi Drm (source of TDS) 

‡h †Kvb cvwb‡Z ª̀exf~Z c`v_© _v‡K| wewfbœ Drm †_‡K GwU cvwb‡Z hy³ nq| Drm¸‡jv n‡jv- 
1. ‰Re Drm : cvZv, cø̈ vsKUb (fvmgvb AYyexÿwbK RxevYy we‡kl), † ª̄vZevwnZ Kv`vgvwU/cwj Ges wkí eR©̈  I 
cqteR©̈ | 
2. A‰Re Drm : wkjv I evZv‡m we`¨gvb evBKve©‡bU, bvB‡Uªv‡Rb, †jŠn, dmdivm, mvjdvi Ges Ab¨vb¨ LwbR 
c`v_©| 
3. ª̀eYxq avZz : cvwb cwien‡b e¨eüZ ‡jŠ‡ni cvBc ev Kcvi cvBc n‡Z †jW ev Kcvi Avqb cvwb‡Z wgwkÖZ n‡Z 
cv‡i| GLv‡b we‡kl ¸iæZ¡ c~Y© welq n‡jv GB †h, cvwbi we‡kvab cÖwµqvq wdëviKiY GKwU Acwinvh© avc| Gi 
`ÿZv wbf©i K‡i TDS Acmvi‡bi gv‡bi Dci| 
 

TDS cwigvc : (1) D”P TDS m¤úbœ ~̀wlZ cvwb‡K ev®úxf~Z K‡i fi gvwÎK (gravimetric) c×wZ‡Z TDS 

MYbv Kiv hvq| (2) wb¤œ TDS m¤úbœ ~̀wlZ cvwbi †ÿ‡Î cwigvc h‡š¿i mvnv‡h¨ cwievwnZv I TDS Gi gvb Rvbv 
hvq| ms ’̄v EPA (Environment Protection Agency) Gi  g‡Z Av`k© TDS Gi gvb n‡jv 500 ppm 

mvwe©Kfv‡e TDS Gi gvb 1000 ppm Gi g‡a¨ n‡j fv‡jv, wKš‘ Zv 1000 ppm Gi †ewk n‡j †m cvwb e¨venvi 
A‡hvM¨ nq| 
 

TDS cwigv‡ci cÖ‡qvRbxqZv (Necessity of measurement of TDS)  

TDS Gi MÖnY‡hvM¨ gvb n‡jv 500 mg/L ev ppm| A‡bK cvwb‡Z G gvb Gi †P‡q D”P _v‡K| mvaviYZ  TDS 

Gi gvb 1000 ppm Gi Dc‡i n‡j G Ae ’̄vq G cvwb gvby‡li e¨env‡ii Abyc‡hvMx nq| D”P gvÎvq TDS cvwb‡Z 
_vK‡j eyS‡Z n‡e †h, cvwb gvivZ¥K fv‡e ~̀wlZ n‡”Q Ges Zv cÖwZKv‡i  h_v kÖxNª e¨e ’̄v ‡bIqv Avek¨K| 
cUvwmqvg, †K¬vivBW Ges †mvwWqv‡gi Dcw ’̄wZi `iæb GwU N‡U| ZvB me©̀ vB TDS cwigvc K‡i cvwb‡K gvby‡li 
¯̂v‡ ’̄vc‡hvMx Ki‡Z nq| TDS cwigv‡ci cÖ‡qvRbxqZvMy‡jv n‡jvÑ 

1.¯̂v`/¯̂v ’̄̈  : D”P TDS Gi `iyb cvwbi m¦v` bó nq| †bvbZv, wZ³ ev avZe Avqbhy³ nq| ZvQvov welv³ LwbR 
G‡Z _vK‡Z cv‡i| 500 ppm Gi Dci TDS _vKv Aby‡gv`b‡hvM¨ bq|  
2. cvwbi LiZv : D”P TDS gv‡bi cvwb‡Z LiZv †ewk nq| d‡j cvBc ev †KUwji Af¨šÍ‡i k³ Av Í̄iY ˆZwi 
nq| d‡j eqjvi ev cvB‡ci Kg©ÿgZv n«vm cvq| 
3. Rj Rxeb : cvwb‡Z Rxeb avi‡Yi Rb¨ wbw ©̀ó gv‡bi TDS _vK‡Z nq| wbw ©̀ó TDS gv‡bi `iæb cvwbi pH I 
wbw ©̀ó nq| pH Dchy³ cwigv‡b _vK‡jB cvwb‡Z Rxeb aviY m¤¢e nq|  
4. evwbwR¨K/wk‡í : wk‡í ev evwbwR¨Kfv‡e e¨eüZ cvwb‡Z wbw ©̀ó gv‡bi TDS _vK‡Z nq| bZzev wewfbœ h‡š¿i 
`ÿZv Aí w`‡bB ÿqcÖvß nq| 
5. Kwd/Lv`¨ †mev : Lvevi cvwb‡Z, cvbxq cȪ ‘wZ‡Z, Kwd ‰Zwi‡Z fvj gv‡bi cvwb e¨eüZ nq| Zv‡Z 
Aby‡gv`b‡hvM¨ TDS gvÎv _vKv Avek¨K|  

TDS Kgv‡bvi Dcvq (Methods of Reducing TDS) 
mvaviY wdëvi c×wZ e¨envi K‡i cvwb we‡kvab Ki‡j TDS ~̀i nq| GQvov AviI KwZcq c×wZ wb‡P †`Iqv 
n‡jvÑ 
1. Kve©b QuvKb : Pvi‡Kvj e¨envi Ki‡j QuvKb cÖwµqvq TDS I Ab¨vb¨ welv³ c`v_© ~̀i Kiv m¤¢e nq|  
2. wecixZ Awf ª̄eY : G c×wZ‡Z Pv‡c cvwb‡Z GKwU Aa©‡f`¨ c`©vi ga¨ w`‡q Pvjbv Kiv nq| cvwb Aa©‡f`¨ 
c ©̀vi ga¨ w`‡q P‡j hvq wKš‘ ~̀lK c`v_©mg~n AvUKv c‡o| Gfv‡e TDS Gi gvb n«vm Kiv hvq| 
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3. cvZb : cvZb cÖwµqvq cvwb‡K we‡kvab Ki‡j TDS n«vm cvq| cvwb ev®úxf~Z nq e‡j G‡Z ~̀lK c`v_© 
_v‡Kbv ej‡jB P‡j|  

Avqb wegy³KiY : G c×wZ‡Z cvwb‡K abvZ¥K I FYvZ¥K B‡jK‡Uªv‡Wi g‡a¨ cÖevwnZ Kiv nq| Avqb wbe©vPbKvix 
(selective) c ©̀v aYvZ¥K I FYvZ¥K Avqb‡K h_vµ‡g FYvZ¥K I abvZ¥K B‡jK‡Uªv‡W Mgb Ki‡Z w`‡q Zv‡`i‡K 
c„_K K‡i| d‡j cÖvß cvwb TDS gy³ nq|  
 

1. Avcbvi GjvKvi cyKzi/‡jK/Lvj/b`xi cvwb h_vm¤¢e Kg bvovPvov K‡i GKwU evjwZ‡Z msMÖn K‡i Avbyb|  
2. msM„nxZ cvwbi eY© I MÜ  jÿ¨ Kiæb Ges wb‡Pi Q‡K wjwce× Kiæb|  
3. ch©vqµ‡g msM„nxZ bgybv †_‡K cvwb wb‡q cvwbi DO,BOD, COD		Ges	TDS gvb wbY©q Kiæb| 
4. avc 2 I avc 3 G cÖvß WvUv wb‡Pi Q‡K wjwce× Kiæb|  
bs eY© MÜ DO 

ppm 
Mo 
DO 
ppm 

BOD 
ppm 

Mo 
BOD 
ppm 

COD 
ppm 

Mo 
COD 
ppm 

TDS 
ppm 

Mo 
TDS 
ppm 

1.           

2.           
3.           

5. cÖwZwU cixÿvi Av`k©gvb h_v ’̄v‡b wjwce× Kiæb| 
6. wnmve K‡i Aewkó Nimg~n c~Y© Kiæb| 
7. cÖvß WvUv we‡kølY K‡i cvwb ~̀l‡Yi cÖK…wZ/KviY wbY©q Kiæb| 
8. hyw³mn cvwb ~̀l‡Yi cÖwZKvi eY©bv Kiæb| 
9. mgMÖ KvRwU m¤úbœ Kivi c‡i GKwU cÖwZ‡e`b iPbv Kiæb| 
cÖwZ‡e`‡bi bgybv 
1. cvwb ~̀lY m¤ú‡K© GKwU m~Pbv e³e¨ Dc ’̄vcb Kiæb| 
2. cixÿv¸‡jvi ¸iæZ¡ m¤ú‡K© GKwU c¨viv iPbv Kiæb| 
3. cÖ‡qvRbxq hš¿cvwZ I ivmvqwbK ª̀e¨vw`i ZvwjKv Dc ’̄vcb Kiæb| 
4. cixÿv c×wZ¸‡jv eY©bv Kiæb| 
5. WvUv QKwU Dc¯’vcb Kiæb| 
6. cÖ̀ Ë WvUv we‡kølY K‡i cvwb ~̀l‡Yi cÖK…wZ/KviY eY©bv Kiæb| 

  

 
wkÿv_©xi KvR  
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mvi-ms‡ÿc :  

†h Aw·‡Rb cvwb‡Z ª̀exf~Z Ae ’̄vq _v‡K Zv‡K ª̀exf~Z Aw·‡Rb e‡j| G‡K ms‡ÿ‡c DO Øviv cÖKvk Kiv 
nq| 
cvwb‡Z ª̀exf~Z Aw·‡R‡bi cwigvY ZvcgvÎv I Pv‡ci Dci wbf©ikxj| 
cvwbi ZvcgvÎv e„w×i mv‡_ cvwb‡Z O� Gi ª̀eYxqZv n«vm cvq d‡j ª̀exf~Z Aw·‡R‡bi cwigvY K‡g hvq| 
Rvib weRvib UvB‡Uªkb c×wZ‡Z cvwbi ª̀exf~Z Aw·‡R‡bi cwigvY wbY©q Kiv hvq| 
cvwb‡Z Dcw ’̄Z AbyRxe KZ©„K ˆRe I A‰Re c`v_©‡K we‡qvwRZ Ki‡Z cÖ‡qvRbxq ª̀exf~Z Aw·‡R‡bi 
cwigvY‡K cÖvY ivmvqwbK Aw·‡Rb Pvwn`v ev BOD e‡j| 
cvwb‡Z Dcw ’̄Z we‡qvRb †hvM¨ I we‡qvRb A‡hvM¨ ~̀lK c`v_©mg~n‡K Rvi‡Yi Rb¨ cÖ‡qvRbxq †gvU Aw·‡R‡bi 
Pvwn`v‡K ivmvqwbK Aw·‡Rb Pvwn`v e‡j| 
†Kvb wbw ©̀ó AvqZ‡bi cvwb‡Z wewfbœ LwbR c`v_©, jeY, A_ev avZe Avq‡bi †gvU ª̀exf~Z cwigvY‡K cvwbi 
†gvU ª̀exf~Z KwVb e‡j| 

 

 
cv‡VvËi g~j¨vqb-6.2 

 

mwVK DË‡ii cv‡k wUK (√√√√) wPý w`b 
1. Avgiv gv‡S g‡a¨ cyKz‡ii gvQ‡K cvwbi Dc‡ii As‡k nv K‡i k¦vm wb‡Z †`wL| G Ae ’̄vi KviY Kx? 

K. cvwbi pH Gi gvb 7 Gi †ewk  L. cvwb‡Z ª̀exf~Z Aw·‡Rb Lye Kg| 
M. cvwbi TDS Gi gvb Kg N. cvwbi LiZvi gvÎv †ewk| 

2. †Kvb ai‡bi ~̀lK cvwb‡Z ª̀exf~Z Aw·‡Rb (DO) Gi cwigvY n«vm K‡i|  
K. A‰Re ~̀lK L. ˆRe ~̀lK 
M. ‡ZRw¯Œq ~̀lK N. Kbv RvZxq ~̀lK 

3. evsjv‡`‡ki cvbxq R‡j Av‡m©wb‡Ki MÖnY‡hvM¨ gvÎv KZ? 
K. 0.10 ppm L. 0.05 mg/L 

M. 0.05 g/L N. 0. 01 ppm  

4. cvwbi ¯’vqx LiZvi Rb¨ `vqx Avqb n‡jv 
i) Mg��              ii) Ca�� iii) Fe�� 

wb‡Pi †KvbwU mwVK? 
K) iI ii  L) i I iii  
M) ii I iii N) i,ii I iii 

5. EPA Gi gvb`‡Û cvwb‡Z Av`k© xyz KZ? 
K) 100ppm L) 200ppm  
M) 300ppm N) 500ppm 

6. cvb Kivi Dc‡hvMx cvwb‡Z BOD Gi MÖnY‡hvM¨ gvÎv KZ? 
K) 1-2 L) 3-5  
M) 6-9 N) 12-16 

7. TDSGi cÖavb Drm- 
K) wkí KviLvbvi eR©̈  L) A¨vwmW   
M) †gvUihv‡bi †auvqv N) C.F.C 
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 cvwb ~̀lY  
 

 
D‡Ïk¨ 

G cvV †k‡l wkÿv_x©iv-  
• wkí eR©̈  I cvwb ~̀lY e¨vL¨v Ki‡Z cvi‡eb|  
• ‡Kv‡bv GjvKvi cvwb we‡kølY K‡i cÖwZKvi eY©bv Ki‡Z cvi‡eb|  
• cvwbi cÖvK…wZK ~̀lY, Av‡m©wbK ~̀lY I Gi cÖfve e¨vL¨v Ki‡Z cvi‡eb| 

 
 

 
gyL¨ kã wkí eR©̈ , cvwbi cÖvK…wZK ~̀lY, Av‡m©wbK ~̀lY| 

 

 
cvwb ~̀lY (Water Pollution) 
cvwbi †h †Kvb †fŠZ ev ivmvqwbK cwieZ©‡bi Rb¨ hLb GwU Rxe‡bi Dci ÿwZKi cÖfve m„wó K‡i 

ZLb Zv‡K cvwb ~̀lY e‡j| wewfbœ Rbms ’̄v wewfbœ fv‡e cvwb ~̀lY‡K msÁvwqZ K‡i‡Qb| †hgb- 
1| cvwbi †h †Kvb ai‡Yi †fŠZ ivmvqwbK Ges ‰Re ˆewk‡ó¨i cwieZ©‡bi Kvi‡Y hLb gvbyl Ges RjR cÖvwYi 
Dci ÿwZKi cÖfve c‡o ZLb Zv‡K cvwb ~̀lY e‡j|  
2| cvwbi g‡a¨ A-Aby‡gvw`Z, AbvKvw•LZ, AevwÂZ, Lvivc Ges AwcÖwZKi KwVb, Zij ev M¨vmxq ÿwZKi e ‘̄i 
wgkÖb‡K cvwb ~̀lY e‡j|  
3| cvwbi g‡a¨ welv³ e ‘̄i Dcw ’̄wZi Kvi‡Y hLb GwUi DcKvi, DrKl©Zv Ges cÖ‡qvRbxqZv nvivq ZLb Zv‡K 
cvwb ~̀lY e‡j| Dc‡iv³ msÁv¸‡jv ch©v‡jvPbv K‡i mn‡R ejv hvq †h Ae¯’vq cvwb Zvi ¯̂vfvweK e¨envi 
Dc‡hvwMZv nvivq †mB Ae ’̄v‡K cvwb ~̀lY e‡j|  

cvwb ~̀l‡Yi KviY 
mgMÖ c„w_exi cÖvq kZKiv 71 fvM i‡q‡Q mgy ª̀| 125 wU eo eo b`x 66wU mvM‡i c‡o‡Q Ges 66wU mvMi wg‡j 
5wU gnvmvMi| c„w_exi cÖvq 60% cvwb ~̀wlZ| cvwb ~̀l‡Yi KviY ỳB ai‡bi| h_vÑ K) gvbyl Øviv m„wó KviY I 
L) cÖvK…wZK KviY|  

K) gvbyl Øviv m„ó KviY 
1| b ©̀gvi gqjv 2| wk‡íi AveR©bv 3| †ZRw®Œq c`v_© 4| †cw÷mvBW e¨envi  5| Zvc 6| †Zj 7| A¨vwmWmg~n 
8| ÿwZKi avZz  
L) cÖvK…wZK KviY 
1| cÖvK…wZK ỳ‡h©vM 2| e× cvwbi ~̀lY 3| cøveb cvwbi ~̀lY| wb‡P G¸‡jv ms‡ÿ‡c Av‡jvPbv Kiv n‡jv|  

1| b ©̀gvi gqjv: M„n ’̄vjxi e¨eüZ cvwb I wkí KviLvbvi eR©̈  cvwb mvaviYZ b ©̀gvi gva¨‡g b`x‡Z wM‡q c‡o| 
GB b`xi cvwbB knivÂ‡j Lvevi cvwb wnmv‡e e¨envi Kivi Rb¨ weï× Kiv nq| b ©̀gvi gqjv‡Z wZb ai‡bi 
Ac ª̀e¨ _v‡K|  
(1) A‰Re c`v_© (avZz) †hgb Cu, Cr, Zn, Mn, Pb I Ni BZ¨vw` cvwb‡K ~̀wlZ K‡i|  
(2) ˆRe c`v_©, †hgb d¨vwU A¨vwmW, G÷vi, A¨vgvB‡bv A¨vgvBW, A¨vgvB‡bv myMvi BZ¨vw` cvwbi Aw·‡Rb Øviv 

†f‡½ hvq, d‡j cvwbi ª̀exf~Z Aw·‡Rb K‡g hvq|  
(3) cvwbi `ªexf~Z Aw·‡Rb ˆRe c`v_©‡K †f‡½ †d‡j Ges cvwb ~̀wlZ nq|  

cvV-6.3 
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wk‡íi AveR©bv: wk‡íi eR©̈  wnmv‡e avZe eR©̈ , †dbj, A¨vjwWnvBW, wK‡Uvb, A¨vwgb, DËß eR©̈ , mvqvbvBW, ÿvi, 
ÿwZKi A¨vwmW, †Zj, is, †ZRw®Œq c`v_©, KvMR I KvMR gÛ, fvmgvb KwVb c`v_© BZ¨vw` wkí KviLvbv n‡Z 
mivmwi b`xi cvwb‡Z wg‡k hvq| b`xi cvwb‡Z gvQ I Ab¨vb¨ RjR cÖvwY I Dw™¢̀  Gme ivmvqwbK c`v_© Øviv 
AvµvšÍ nq| Lv`¨ wnmv‡e cÖvwY we‡kl K‡i gvQ MÖnY Ki‡j gvbe‡`‡n Lv`¨k„sLj c×wZ‡Z GB ÿwZKi c`v_© 
cÖ‡ek K‡i| A‡bK mgq KviLvbv n‡Z wbM©Z gqjvq hw` cÖPzi cwigv‡Y ˆRe ivmvqwbK c`v_© _v‡K Z‡e cvwb‡Z 
ª̀exf~Z Aw·‡R‡bi cwigvY K‡g hvq| d‡j cvwb ~̀wlZ nq| 

3| †ZRw®Œq c`v_©: †ZRw®Œq c`v_© AZ¨šÍ ÿwZKi| †hgb- Pu, Np, Am, Cm, Bk, Cs, Zr, Rn BZ¨vw`| gvbyl 
Zvi AvaywbK Rxeb hvc‡bi Rb¨ Lv`¨ msiÿY, Mvwoi R¡vjvwb, wewfbœ ai‡bi cigvYy I †ZRw®Œq AvB‡mv‡Uvc, 
cvigvYweK Pzjøx BZ¨vw` e¨envi K‡i _v‡K| Lv`¨ k„sL‡ji gva¨‡g AvB‡mv‡Uvc¸‡jv Dw™¢̀  I cÖvwY MÖnY K‡i| 
G¸wj gvby‡li kixi Ges RjR Dw™¢̀  I cÖvwY †`‡ni e¨vcK ÿwZ mvab K‡i|  
4| KxUbvkK ev evjvBbvkK Øviv ~̀lY (Pollution by Pesticides) : ‡cvKvgvKo aŸs‡mi Rb¨ Rwg‡Z †h cwigvY 
†cwómvBW e¨envi Kiv nq Zvi Lye mvgvb¨ cwigvY †cvKvgvKo MÖnY K‡i Ges †iwkifvMB Ae¨eüZ Ae ’̄vq 
Rwg‡Z c‡o _v‡K A_ev dmj KZ…©K M„nxZ nq| Rwg‡Z c‡o _vKv †cwómvBW e„wói cvwbi Øviv ‡aŠZ n‡q b`x‡Z 
wM‡q c‡o Ges cvwb ~̀wlZ nq| 
5| ZvcgvÎv: Rx‡ei e„w×i Rb¨ cvwb‡Z wbw`ó ZvcgvÎv _vKv cÖ‡qvRb| cvwb‡K mvaviYZt wkí KviLvbvi DËß hš¿ 
kxZj Kivi Kv‡R e¨envi Kiv nq| KviLvbv †_‡K wbM©Z DËß cvwb b`x‡Z hy³ n‡j b`xi ZvcgvÎv e„w× cvq|  
6| ˆZj: cvwb‡Z †Z‡ji we Í̄vi ev †Zj wgkÖY RjR Dw™¢` I cÖvwYi A‡bK ÿwZmvab K‡i| †Zj cvwb‡Z fvmgvb 
_vKvi Kvi‡Y cvwb‡Z evqyi Aw·‡Rb ª̀exf~Z nevi my‡hvM cvqbv| d‡j ª̀exf~Z Aw·‡R‡bi cwigvY K‡g hvq|  
7| A¨vwmW: wkí KviLvbv n‡Z eR©̈  A¨vwmW b`x‡Z covi d‡j cvwb ~̀wlZ nq| A¨vwmW e„wói Kvi‡YI e¨vcK 
dmjnvwb N‡U|  
8| ÿwZKi avZz: †jW, gviKvwi, g¨v½vwbR, Av‡m©wbK BZ¨vw` cvwb‡Z _vK‡j RjR Dw™¢̀  I cÖvwY KZ…©K †kvwlZ 
nq| d‡j cÖvwY †ivMvµvšÍ n‡q c‡o| Lv`¨P‡µi gva¨‡g gvby‡li †`‡n hLb G¸‡jv cÖ‡ek K‡i ZLb K¨vÝv‡ii gZ 
A‡bK ỳiv‡ivM¨ e¨vwa‡Z gvby‡li g„Zy¨ NU‡Z cv‡i|  
 

cvwbi cÖvK…wZK ~̀lY : 
1| cÖvK…wZK ~̀‡h©vM : c„w_ex‡Z Rjevqyi Kvi‡Y U‡b©‡Wv, N~wY©So, nvwi‡Kb, UvBdzb, BZ¨vw`i d‡j c„w_exi DcK~j 
GjvKvmg~‡ni MvQcvjv, cÖwYK~‡ji Dci AvNvZ nv‡b Ges G‡`i g„Zz¨ NUvq| eb¨v e¨vcK GjvKv cøvweZ K‡i Ges 
cÖPzi RjR Dw™¢̀  I cÖvwY‡K wbgw¾Z K‡i| Dw™¢̀  I g„Z cÖvwY cP‡bi d‡j cvwbi weï×Zv bó nq|  
2| e× cvwbi ~̀lY : nvIo evIo, †Wvev-cyKzi, wej, K~c BZ¨vw`‡Z cvwbi ª̀exf~Z Aw·‡Rb Gi cwigvY K‡g hvq 
Ges cvwb RxevYy hy³ nq| Gfv‡e cvwb ~̀wlZ nq|  
3| cøveb Øviv ~̀lY : cøve‡bi Kvi‡Y ~̀wlZ c`v_© cøvweZ n‡q Rjvav‡i c‡o| eb¨vq wUDeI‡qj ev KuvPv K~c f‡i 
hvq| d‡j cvwb ~̀l‡Yi m¤¢vebv ev‡o|  
4| f~wg aŸm, cvnvo aŸm I cvnv‡oi ÿqRwbZ c`v_© : f~wg aŸm, cvnvo aŸm I cvnv‡oi ÿq cÖwZwbqZ NU‡Q, 
GwU cÖK…wZi mvaviY wbq‡gi g‡a¨B a‡i †bIqv n‡q‡Q| Gme Kvi‡Y cvwbi ~̀lY N‡U gvivZ¥Kfv‡e| cÖK…wZi wgVv 
cvwbi Drm¸‡jv ~̀wlZ n‡q gvwU‡Z Drcvw`Z wewfbœ ˆRe I A‰Re ~̀lKmg~n mivmwi cvwb‡Z wg‡k cvwbi ~̀lY 
NUvq| e„wócv‡Zi d‡j cvnv‡oi gvivZ¥K ÿq nq| G mgq gvwU‡Z Drcvw`Z wewfbœ ª̀eYxq jeYmg~n Ges †ek wKQz 
ÿwZKi †Uªm †gŠj †hgb, A1, Sb, Cr, Hg, Cd, As, Ti, Pb, Ag Gi †hŠM mg~n cvwb‡Z ª̀exf~Z n‡q f~-c„‡ó †b‡g 
Av‡m Ges cvwbi ~̀lY NUvq|  
5| Av‡MœqwMwii AMœy¨rcv‡Z wbM©Z c`v_© : Av‡MœqwMwii AMœy¨rcv‡Zi mgq wbM©Z f®§, m~²KwYKv, welv³ Dcv`vb 
cvwb‡Z wg‡k cvwbi ~̀lY NUvq|  
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cvwbi Av‡m©wbK ~̀lY (Arsenic pollution of water) 
Av‡m©wbK GKwU ARxe Dcv`vb| g~jZ wewfbœ wkjv I AvKwi‡K Av‡m©wbK †hŠM Ae ’̄vq _v‡K| cÖvK…wZK cwi‡ek 
†_‡K Lv`¨ ª̀‡e¨i gva¨‡g Av‡m©wbK gvbe‡`‡n cÖ‡ek K‡i| Z‡e AwaKvsk Av‡m©wbK gvby‡li kix‡i cÖ‡ek K‡i 
cvwbi, we‡kl K‡i f~-Mf©̄ ’ cvwbi gva¨‡g| Av‡m©wbK GKwU welv³ c`v_©| AwZ gvÎvq MÖnY Ki‡j gvby‡li g„Zy¨ 
N‡U| ¯̂í gvÎvi Av‡m©wbK `xN©w`b MÖnY Ki‡j ¯̂v‡¯’̈ i gvivZ¥K ÿwZ nq| Av‡m©wbK msµg‡Y gvbylI cwi‡e‡ki 
AbvKvw•LZ cwieZ©b‡K Av‡m©wbK ~̀lY e‡j|  
Av‡m©wb‡Ki Drm: wewfbœ wkjv Øviv c„w_exi f~-c„‡ói wewfbœ Í̄i MwVZ| cvjwjK wkjvq Av‡m©wb‡Ki cwigvY †ewk 
_v‡K| cwi‡e‡ki †gvU Av‡m©wb‡Ki cÖvq 75-80 fvM wewfbœ wkjvq Dcw ’̄Z _v‡K| wkjvi Dci w`‡q cvwb cÖevwnZ 
nIqvi mgq Av‡m©wbK cvwb‡Z ª̀exf~Z nq| cwi‡e‡k Av‡m©wbK ˆRe I A‰Re Dfq iƒ‡cB _v‡K| Av‡m©wbKhy³ 
wewfbœ LwbR †hgb Av‡m©‡bvjvBU (As2O3), Av‡m©‡bvcvBivBUm (FeAsS), wb‡KvjvBU (NiAs) BZ¨vw` cwi‡e‡k 
i‡q‡Q| AwaKvsk Av‡m©wb‡Ki Ae ’̄vb A‰Re †hŠM wnmv‡e| gvby‡li wewfbœ Kg©Kv‡Ûi d‡jI wKQz Av‡m©wbK 
cwi‡e‡k Z_v cvwb‡Z cÖ‡ek K‡i| Av‡m©wb‡Ki †hŠMhy³ †cwómvBW K…wl Rwg‡Z e¨envi, Av‡m©wbK hy³ AvKwiK 
†_‡K avZz wb®‹vkb, Av‡m©wbK hy³ Kqjvi `n‡b cwi‡e‡k Av‡m©wbK cÖ‡ek K‡i| evsjv‡`‡ki RbmsL¨v e„w× cvIqvq 
f~-Mf© ’̄ cvwbi D‡Ëvjb AZ¨waK cwigv‡b e„w× †c‡q‡Q| G‡Z f~-Mf©̄ ’ cvwbi Í̄i wb‡P †b‡g †M‡Q Ges cvwb‡Z 
Av‡m©wb‡Ki gvÎv e„w× †c‡q‡Q| wewfbœ KxUbvkK Drcv`b †K› ª̀ I wkí e‡R©̈ i g‡a¨ Av‡m©wb‡Ki †hŠM _v‡K| Gme 
eR©̈  cvwb‡Z wg‡k Av‡m©wbK ~̀lY NUvq| †cŠi e‡R©̈ i g‡a¨I ÿwZKi Av‡m©wbK †hŠM _v‡K| Gme †hŠM cvwb‡Z 
wg‡k wM‡q gvwUi Af¨šÍ‡i cÖ‡ek K‡i f~-Mf© ’̄ cvwbi ~̀lY NUvq|  
wek¦ ¯̂v ’̄̈  ms ’̄v (WHO) Gi w`K wb‡ ©̀kbv Abyhvqx cvwb‡Z Av‡m©wb‡Ki wbivc` gvÎv 0.01 mgL

-1 M‡elYvq †`Lv 
hvq| gvbe †`‡n Av‡m©wb‡Ki m‡e©v”P mnbmxgv 0.05 mgL

-1 wKš‘ evsjv‡`‡ki †ek K‡qKwU †Rjvq bjK~‡ci cvwb‡Z 
Av‡m©wb‡Ki cwigvY 0.25 mgL

-1| welqwU LyeB fqven I D‡ØMRbK| Ggb cvwb wbwe©Pv‡i cvb Kivi d‡j 
evsjv‡`‡k Av‡m©wbK ~̀l‡Yi AvµvšÍ †ivMxi msL¨v ùvwo‡q‡Q cÖvq 6 †_‡K 7 jÿ| G‡`i g‡a¨ AšÍZ 1 jÿ gvbyl 
gvivZ¥K Pg©‡ivM I wKWbx †iv‡M f~M‡Qb| c„w_exi wewfbœ †`k †hgb, ‡gw·‡Kv, Av‡R©w›Ubv, wPwj, ZvBIqvb, 
fvi‡Zi cwðg e½ cÖf~wZ f~L‡Û Av‡m©wbK ~̀l‡Yi NUbv µgvMZ †e‡oB Pj‡Q| gbyl¨ m„ó Kvi‡Y eQ‡i we‡k¦ cÖvq 
28×10

6 
kg Av‡m©wb‡Ki ~̀lY N‡U|  

 

cvwbi Av‡m©wbK ~̀l‡Yi msÁv:  
Rxe‡`‡n Av‡m©wbK mn¨ mxgvi (A_©vr cvwb‡Z 0.05 mg/L) †ewk Av‡m©wbK f~Mf©̄ ’ cvwb‡Z wgwkÖZ _vK‡j H cvwbi 
gva¨‡g AwaK cwigvY Av‡m©wbK Rxe‡`‡n mwÂZ n‡Z _v‡K Ges Gi welwµqvq bvbv †iv‡Mi m„wó nq| Giƒc cvwbi 
gva¨‡g Av‡m©wbK msµgY Øviv gvbyl Z_v Rxe cwi‡e‡ki ÿwZKi cwieZ©b‡K Av‡m©wbK ~̀lY ejv nq|  
 

gvby‡li †`‡ni Dci Av‡m©wb‡Ki wewfbœ cÖfvemg~n:  
Av‡m©wbK ~̀lYhy³ cvwb cvb Kivi gva¨‡g Ges GB cvwb K…wl Rwg‡Z cÖ‡qvM Ki‡j Dw™¢` †_‡K cÖvß Lv‡`¨i gva¨‡g 
welv³ avZe Avqb gvby‡li kix‡i cÖ‡ek K‡i| ~̀wlZ cvwb e¨env‡ii Kvi‡Y †`‡ni wewfbœ A‡½i MVb I 
Kvh©KvwiZvi Dci ZvrÿwbK I `xN©†gqvw` cÖfve c‡o| Av‡m©wbK AvµvšÍ gvby‡li †`‡ni Dci wewfbœ cÖfvemg~n 
wb¤œiƒcÑ  
1. gvby‡li k¦v`-cÖk¦vm evavMÖ ’̄ nq Ges wbD‡gvwbqvq AvµvšÍ nq|  
2. Mjvi KÚ¯̂i KK©k nq Ges `xN©̄ ’vqx Kuvwk †`Lv ‡`q|  
3. dzmdz‡mi cÖ̀ vn I A¨vRgv †iv‡M AvµvšÍ nq|  
4. Av‡m©wb‡Ki cÖfv‡e Wvqwiqvi cÖ‡Kvc †`Lv †`qv I cvK ’̄wj‡Z cÖ̀ v‡ni m„wó nq|  
5. hK…Z (wjfvi) Gi Kvh©KvwiZvi Dci cÖfve c‡o I RwÛ‡m AvµvšÍ nq|  
6. ÿzav n«vm cvq I †`‡ni IRb K‡g hvq|  
7. †`‡ni Z¡‡K Nv †`Lv †`q I Z¡‡Ki wewfbœ ’̄v‡b hš¿bvi m„wó nq|  
8. kix‡ii wewfbœ As‡ki Pzj c‡o hvq|  
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9. Av‡m©wbK AvµvšÍ gvby‡li kix‡i i³ ¯̂íZv †`Lv †`q, i‡³ Aw·‡Rb cwienb ÿgZv n«vm cvq Ges i‡³i 
†jvwnZ KwYKv I AbyPwµKv n«vm cvq|  
10. wjfv‡ii AvK„wZ †e‡o hvq, G‡Z i³ÿib N‡U Ges wjfvi wm‡ivwmm Z¡ivwšẐ nq|  
11. Av‡m©wb‡Ki cÖfv‡e cÖRbb cÖwµqv evavMȪ ’ nq I Rb¥ÎæwU I AcwiYZ åƒ‡bi Mf©cvZ N‡U|  
12. Av‡m©wb‡Ki cÖfv‡e m‡e©vcwi K¨vÝv‡i AvµvšÍ nq| `xN©w`b ¯̂í gvÎvq Av‡m©wbK MÖnY Ki‡j ¯̂v‡ ’̄̈ i gvivZ¥K 
ÿwZ nq| AwZgvÎvq Av‡m©wbK MÖn‡Y gvby‡li g„Zz¨ ch©šÍ n‡Z cv‡i| 
 

Av‡m©wbK ~̀lY n‡Z gyw³i Dcvq: 
Av‡m©wbK ~̀l‡Yi Kej n‡Z iÿv †c‡Z †hme D‡`¨M MÖnY Ki‡Z n‡e : 
1. Av‡m©wbK ~̀wlZ cvwb cvb Kiv ‡_‡K weiZ _vK‡Z n‡e| 
2. cvwbi weKí Drm e¨envi Ki‡Z n‡e Ges cvwb wdëvi K‡i †L‡Z n‡e|  
3. m Í̄v I mnRjf¨ cÖhyw³ Avwe¯‹vi K‡i Av‡m©wbKgy³ cvwb mieivn wbwðZ Ki‡Z n‡e|  
4. n¨vÛ wUDeI‡q‡ji cwie‡Z© Mfxi wUDeI‡q‡ji e¨envi evov‡Z n‡e| KviY Mfxi wUDeI‡q‡ji Zzjbvg~jK 

Av‡m©wbK ~̀lY Kg|  
5. Av‡m©wb‡Kvwmm †iv‡M AvµvšÍ gvbyl‡K Aek¨B Av‡m©wbK gy³ cvwb I cywóKi Lvevi †L‡Z n‡e|  
 

cvb‡hvM¨ cvwb‡Z Av‡m©wb‡Ki Rb¨ wewfbœ †`‡ki RvZxq gvb:  
wek¦̄ v̂ ’̄̈  ms ’̄vi (World Health Organisation, WHO) mycvwik Abyhvqx cvwb‡Z Av‡m©wb‡Ki m‡e©v”P MÖnY‡hvM¨ 
gvÎv 0.05 mg/L Ges AšÍeZ©x Kvjxb wbivc` gvÎv 0.01 mg/L| we‡k¦i wewfbœ †`‡ki cvwb‡Z Av‡m©wb‡Ki †h 
MÖnb†hvM¨ m‡e©v”P gvÎv wba©vib K‡i‡Q Zv wb‡Pi mviwY‡Z †`Lv‡bv nj|  
 

mviwY 6.1: we‡k¦i wewfbœ †`‡ki cvwb‡Z MÖnY‡hvM¨ Av‡m©wb‡Ki cwigvY|  
†`k cvwb‡Z Av‡m©wb‡Ki cwigvY (mg/L) 

BD‡ivcxq BDwbqb 0.01 

A‡÷ªwjqv 0.007 

Rvcvb 0.01 

KvbvWv 0.025 

U.S.A 0.05 

evsjv‡`k 0.05 

fviZ 0.05 

 

 
wkÿv_©xi KvR  

1. cvwb ~̀lK c`v‡_©i GKwU ZvwjKv cȪ ‘ZKiæb|  
2. ~̀lK c`v_©¸‡jvi Drm wPwýZ Kiæb| 
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wkí eR©̈  I cvwb ~̀lY : (Industrial waste and water pollution) 
cvwb‡Z †fŠZ ivmvqwbK I ev‡qvjwRK¨vj ~̀lK _v‡K| †fŠZ ~̀lK mg~n (†Zj, †c‡Uªvwjqvg, fvmgvb c`v_©) cvwb‡Z 
A ª̀exf~Z _v‡K| Aciw`‡K ivmvqwbK ~̀lKmg~n (avZe Avqb, †hŠM, ª̀exf~Z †c‡Uªvwjqvg, †cwómvBW, ivmvqwbK 
mvi) cvwb‡Z ª̀exf~Z Ae ’̄vq _v‡K| e¨vK‡Uwiqv I fvBivm ev‡qvjwRK¨vj ~̀l‡Ki D`vniY, wkí KviLvbvq 
Drcvw`Z ª̀‡e¨i mv‡_ wKQz DcRvZ ª̀e¨ Drcbœ nq Ges wKQz AwZwi³ wewµqK _v‡K| GQvovI wkí †ÿ‡Î ˆRe I 
A‰Re ª̀veK, iÄK c`v_© e¨envi Kiv nq| wkí ª̀e¨ msMÖn Kivi ci †h ivmvqwbK ª̀e¨mn Ab¨vb¨ ª̀e¨ cwi‡e‡k 
wbtmiY Kiv nq ZvB wkíeR©̈ | cÖwZwU wkí KviLvbvq Mig cvBc I Pzjøx kxZj Kivi  Rb¨ b`xi cvwb e¨envi Kiv 
nq| Mig Ae ’̄vq GB cvwb b`x‡Z wbM©Z nq| GB cvwbI GKwU wkí eR©̈ | wKQz ivmvqwbK c`v_© i‡q‡Q (ivmvqwbK 
mvi, †Kv‡bv †Kv‡bv wkíeR©̈ ) hv cÖvK…wZKfv‡e we‡qvwRZ nq| ¯̂vfvweK Ae ’̄vq ivmvqwbK cÖwµqvq ev e¨vK‡Uwiqvi 
gva¨‡g we‡qvwRZ n‡q ~̀lK c`v_© AcmvwiZ nq|  
†cw÷mvBW (DDT: Parapara dichloro diphenyl trichloro ethane) fvwi avZz (gviKvwi, †jW, K¨vWwgqvg) cvwb‡Z 
we‡hvwRZ nq bv| evsjv‡`‡k cÖwZw`b me©‡gvU cÖvq 47,000 Ub eR©̈  Drcbœ nq| Gi g‡a¨ ‡ewkifvM wkí eR©̈ , 
U¨vbvwi wkí, KvMR wkí, Lv`¨ cÖwµqvKiY wkí I Wªvwqs wk‡íi eR©̈  b`x‡Z wb:miY Kiv nq| XvKvi eywoM½v b`xi 
Zx‡i Aew ’̄Z U¨vbvwi wkí †_‡K cÖwZw`b cÖvq 21 nvRvi Nb wgUvi Acwi‡kvwaZ eR©̈  mivmwi b`x‡Z †djv nq| 
G‡Z †µvwgqvg, †jW Gi b¨vq welv³ avZz I ÿqKvix mvjwdDwiK A¨vwmW _v‡K| GB wkí eR©̈  †_‡K b`xi cvwb 
~̀wlZ nq| ~̀wlZ cvwbi ev‡qvjwRK¨vj Aw·‡Rb wWgvšÍ (BOD) I †KwgK¨vj Aw·‡Rb wWgvÛ (COD) e„w× cvq 
Ges ª̀exf~Z Aw·‡R‡bi (DO) cwigvY n«vm cvq| mvaviYZ b`xi cvwb‡Z kxZKv‡ji Zzjbvq el©vKv‡j `ªexf~Z 
Aw·‡R‡bi cwigvY †ewk _v‡K| eywoM½v b`xi †Kv‡bv †Kv‡bv ’̄v‡b el©vKv‡jI ª̀exf~Z Aw·‡R‡bi cwigvY k~b¨ ev 
Zvi KvQvKvwQ _v‡K|  
wkí KviLvbv †_‡K Mig cvwb wbM©Z nIqvi Rb¨ cvwbi Zvc ~̀lY N‡U| Zvc kw³‡K KLbB cy‡ivcywi hvwš¿K 
kw³‡Z iæcvšÍwiZ Kiv hvq bv| we ỳ¨r Drcv`b †K‡› ª̀, B¯úvZwkí, †ccvi wgj, ˆZj †kvabvMvimn wewfbœ 
KviLvbvq cvwb kxZjKvix wnmv‡e e¨envi Kiv nq| GB eR©̈  cvwb b`xi cvwbi mv‡_ wg‡k cvwbi ZvcgvÎv e„w× 
K‡i| ZvcgvÎv e„w×‡Z cvwb‡Z Aw·‡R‡bi ª̀ve¨Zv n«vm cvq d‡j cvwbi ª̀exf~Z Aw·‡R‡bi cwigvY n«vm cvq| 
Aciw`‡K ZvcgvÎv e„w×‡Z cvwb Aw·‡R‡bi cwigvY n«vm cvq| ZvcgvÎv e„w×‡Z cvwb‡Z Aw·‡R‡bi ª̀ve¨Zv n«vm 
cvq| Aci w`‡K ZvcgvÎv e„w×‡Z cvwb‡Z we`¨gvb Rx‡ei wecvK wµqv e„w× cvq d‡j cvwbi ª̀exf~Z Aw·‡R‡bi 
cwigvY mivmwi n«vm cvq| wecvK wµqv e„w×i Kvi‡Y AwaK Aw·‡R‡bi cÖ‡qvRb nq| d‡j cvwb‡Z c‡ivÿfv‡e 
ª̀exf~Z Aw·‡R‡bi cwigvY n«vm cvq| AwaK ZvcgvÎvi I ª̀exf~Z Aw·‡R‡bi cwigvY Kg nIqvq RjR cÖvwYi 
emevm Am¤¢e n‡q c‡o|  

1. wkÿK K‡qKRb wkÿv_©xi Rb¨ GKwU wbw ©̀ó GjvKvi wbav©ib Ki‡eb (cÖwZóvb †_‡K Lye †ewk ~̀‡i bq)  
2. wkÿv_©xiv wba©vwiZ GjvKvi cvwb ch©‡eÿY Ki‡eb Ges ~̀l‡Yi KviY wba©vib Ki‡eb|  
3. GRb¨ wkÿv_©xiv cÖ‡qvR‡b H GjvKvi †jvKRb ev †Kv‡bv cÖwZôv‡bi †jvKR‡bi gZvgZ wb‡eb|  

3. gvbe‡`‡n Av‡m©wb‡Ki cÖfve e¨vL¨v Kiæb| 
4. B›Uvi‡bU e¨envi K‡i evsjv‡`‡ki Av‡m©wbK ~̀lY AvµvšÍ †Rjv¸‡jv wPwýZ K‡i †mLvbKvi ¯̂v¯’̈  cwiw ’̄wZ 
Ges M„nxZ cÖwZKvig~jK e¨e ’̄v m¤ú‡K© GKwU cÖwZ‡e`b iPbv Kiæb|  
5. Avcbv‡`i wbR wbR GjvKvi bjK~‡ci cvwb msMÖn K‡i Av‡m©wbK Kx‡Ui mvnv‡h¨ cvwb‡Z Av‡m©wb‡Ki gvÎv 
wbY©q Ki‡eb| Av‡m©wbK ~̀lY GjvKvi RbmvaviY we‡kl K‡i wkï I eq¯‹ †jv‡Ki gva¨ Kx Kx †iv‡Mi jÿY 
w`Lv w`‡q‡Q Zvi GKwU ZvwjKv cÖYqb Kiæb| GjvKvi cvwb‡Z Av‡m©wbK Dcw ’̄wZi KviY AbymÜvb K‡i 
cÖwZ‡e`b ˆZwi Kiæb| 

 
wkÿv_©xi KvR wkÿv_©xi AbymÜvb g~jK KvR: (wbw ©̀ó GjvKvi cvwb ~̀l‡Yi KviY wbY©q I cÖwZKvi 

e¨e ’̄v) 
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4. ~̀l‡Yi KviY D‡jøLmn m¤¢ve¨ cÖwZKvi e¨e ’̄v m¤ú‡K© gZvgZ w`‡q cÖwZ‡e`b cÖYqb Ki‡eb|  
 

cvwb ~̀l‡Yi cÖfve (Effect of water pollution) 

cvwbi Aci bvg Rxeb| cÖwZw`b Avgiv M‡o 
2

1
22 − wjUvi cvwb cvb Kwi| G cvwb ïay Z…òv wgUvq bv, Avgv‡`i 

kix‡ii A‡bK wecvKxq ˆRe ivmvqwbK cÖwµqv m¤úv`‡bi Rb¨ cvwb AZ¨šÍ cÖ‡qvRbxq Dcv`vb| G cvwbB Avevi 
†ivM m„wóKvix AbyRx‡ei emevm I eske„w×i Rb¨ GKwU ¸iæZ¡c~Y© gva¨g| AbyRxe evwnZ cvwb Rb¯̂v‡ ’̄̈ i Rb¨ 
gvivZ¥K ûgKx ¯̂iƒc| cvwb evwnZ †iv‡Mi gv‡a¨ UvBd‡qW, c¨vivUvBd‡qW, K‡jiv, emšÍ, RwÛm, Avgvkq, 
K…wg‡ivM, †cvwjI ÿZ RwbZ †ncvUvBwmm Ab¨Zg| G ai‡bi †ivM RxevYy cvwb‡Z wg‡k wM‡q D‡jøwLZ †iv‡Mi 
we Í̄vi NUvq|  
wewfbœ ivmvqwbK Dcv`v‡bi cvwb‡Z ª̀exf~Z nIqvi d‡j cvwb‡Z ª̀eYxq Aw·‡Rb (DO) Gi cwigv‡bi n«vm N‡U| 
cvwbi ¸bv¸b wba©vi‡b (DO) Gi gvb LyeB ¸iæZ¡c~Y©| G gvb mg/L64 −  nIqv cÖ‡qvRb, DO gv‡bi n«v‡mi d‡j 
RjR cÖvwY I RjR Dw™¢‡`i Rxeb wecbœ nq Ges cvwb cvbxi Rj wnmv‡e e¨env‡ii Abyc‡hvMx nq| cvwb ~̀l‡Yi 
d‡j cvwbi pH mxgv 6.5 Gi wb‡P ‡b‡g G‡m cvwb cv‡bi Av‡hvM¨ n‡q c‡o| cvwb‡Z AbyRxemg~‡ni eske„w×i 
Dchy³ AbyK~j gva¨g m„wó nq|  

cvwb wewfbœ A‰Re Dcv`vbNwUZ ~̀lY, †hgb- mxmv (Pb) RwbZ ~̀l‡Yi d‡j gw Í̄‡¯‹i †Kvl webó, i³Pvc e„w×, 
Mf©cvZ ev g„Z mšÍvb cÖme, wkï‡`i AvBwKD n«vm N‡U _v‡K| gviKvwi (Hg) RwbZ ~̀l‡Yi d‡j gvbwmK ỳe©jfve, 
nvZ I cv Amvo n‡q cov, „̀wónxbZv, ewaiZ¡, åƒb gw Í̄‡®‹i Am¤ú~Y© e„w× BZ¨vw` N‡U _v‡K| cvwb K¨vWwgqvg (Cd)  
ỳl‡Yi d‡j i³Pvc e„w×, e„° I dzmdz‡mi ¯̂vfvweK wµqv wewNœZ nIqv, Aw ’̄i f½yi nIqv I Aw ’̄i ms‡hvM¯’‡j 
e¨_v Abyfe Kiv mn wewfbœ †ivM I †iv‡Mi Dcm‡M©i m„wó nq|  

cvwb‡Z Av‡m©wbK ~̀l‡Yi d‡j gvby‡li ¯̂v‡ ’̄̈ i Dci Av‡m©wbK welwµqvRwbZ cÖfve LyeB fqven| †hgb (1) 
cwicvK Zš¿xq cÖfve, (2) i³ msµvšÍ cÖfve, (3) Z¡K msµvšÍ cÖfve, (4) bvf© msµvšÍ cÖfve, (5) ü`msenb Zš¿ 
msµvšÍ cÖfve, (6) k¦mb msµvšÍ cÖfve, (7) e° msµvšÍ cÖfve we‡kl fv‡e D‡jøL‡hvM¨|  
 

 
mvi-ms‡ÿc :  

• cvwbi †h‡Kvb †fŠZ ev ivmvqwbK cwieZ©‡bi d‡j hLb GwU Rxe‡bi Dci ÿwZKi cÖfve m„wó K‡i ZLb 
Zv‡K cvwb ~̀lY e‡j|  

• cvwb ~̀l‡Yi KviY ỳB ai‡Yi (K) gvbyl Øviv m„ó KviY I (L) cÖvK…wZK KviY|  
• Av‡m©wbK msµg‡Y gvbyl I cwi‡e‡ki AbvKvw•LZ cwieZ©b‡K Av‡m©wbK ~̀lY e‡j|  
• wek¦ ¯̂v ’̄¨ ms ’̄v (WHO) Gi w`K wb‡ ©̀kbv Abyhvqx cvwb‡Z Av‡m©wb‡Ki wbivc` gvÎv mg/L,0.1  M‡elYvq 

†`Lv hvq gvbe †`‡n Av‡m©wb‡Ki m‡e©v”P mnbmxgv ppm) (40  
• cvwbi gva¨‡g Av‡m©wbK msµgY Øviv gvbyl Z_v Rxe cwi‡e‡ki ÿwZKi cwieZ©b‡K ÒAv‡m©wbK ~̀lYÓ ejv 

nq|  
• wkí‡ÿ‡Î ˆRe I A‰Re ª̀veK iÄK c`v_© evenvi Kiv nq| wkí ª̀e¨ msMÖn Kivi ci †h ivmvqwbK ª̀e¨mn 

Ab¨vb¨ ª̀e¨ cwi‡e‡k wb:miY Kiv nq ZvB wkíeR©̈ | 
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cv‡VvËi g~j¨vqb-6.3 

 

mwVK DË‡ii cv‡k wUK (√√√√) wPý w`b 
1| evsjv‡`‡k Lvevi cvwb‡Z Av‡m©wb‡Ki m‡e©v”P gvÎv KZ? 

K) ppm 0.01  L) ppm 0.02  M) ppm 0.03  N) ppm 0.05  

2| AvšÍRvwZ©K fv‡e evqyi wkí ~̀l‡Yi Rb¨ hvqx- 
K) 2SO  L) 2CO  M) 3NH  N) SH2  

3| Av‡m©wb‡Ki ’̄vqx welwµqvi d‡j †KvbwUi wgD‡Ukb N‡U? 
K) RNA L) DNA M) ATP N) NADATP 

4| †Kvb ai‡Yi ~̀lK cvwb‡Z ª̀exf~Z Aw·‡R‡bi cwigvY n«vm K‡i? 
K) A‰Re ~̀lK L) ˆRe ~̀lK M) †ZRw ¿̄q ~̀lK N) Kbv RvZxq ~̀lK 

5| †Kvb ỳlKwU cÖv_wgK evqy ~̀l‡Ki Zzjbvq AwaK ÿwZKviK? 
K) SH2  L) 3NH  M) CO N) 42S0H  

wb‡Pi DÏxcKwU coyb Ges 6 I 7 bs cÖ‡kœi DËi w`bÑ  
†Kv‡bv GK ’̄v‡bi evqy‡Z evqy ~̀lK wnmv‡e eZ©gvb 

(i) 2CO  (ii) 4CH  (iii) gviK¨vcUvb  (iv) PbCl2  

6| Gi g‡a¨ †Kvb mvaviY ~̀lKwU †c‡Uªvwjqvg †kvabvMvi, Pvgov wkí, KvMR wkí I †c‡Uªv‡KwgK¨vj wkí nB‡Z 
wbMZ nq ? 

K) (i) L) (ii) M) (iii) N) (iv) 

7| eRªcv‡Zi mgq wµqvkxj nq 
(i) 2N M¨vm  (ii) 4O M¨vm (iii) 2CO  M¨vm 

wb‡Pi †KvbwU mwVK? 
K) i I ii L) ii I iii M) i I iii N) i, ii I iii 
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    A¨vwmW I ÿvi 
 

 
D‡Ïk¨ 

G cvV †k‡l wkÿv_x©iv-  
• A¨vwmW ÿvi msµvšÍ Avi‡nwbqvm ZË¡ e¨vL¨v Ki‡Z cvi‡eb| 
• eªb‡÷W-jvDix ZË¡ e¨vL¨v I AbyeÜx A¨vwmW ÿviK kbv³KiYKi‡Z cvi‡eb|  
• mgxKi‡bi mvnv‡h¨ GwmW I ÿvi‡Ki g‡a¨ m¤ú©K e¨vL¨v Ki‡Z cvi‡eb| 
• A¨vwmW ÿvi m¤úwK©Z jyBm ZË¡ e¨vL¨v Ki‡Z cvi‡eb| 
 

 

 
gyL¨ 
kã 

nvB‡Wªvw·j Avqb, cÖkgb, AbyeÜx A¤ø, AbyeÜxÿviK 

 
 

A¨vwmW ÿviK m¤úwK©Z Avi‡nwbqvm ZË¡ (Arrhenius concept about acid and base) 

Avi‡nwbqvm me© cÖ_g 1887 wLª÷v‡ã A¨vwmW ÿvi‡Ki msÁv ‡`b|  

A¤ø ev A¨vwmW : †h mKj c`v‡_©i AYy‡Z nvB‡Wªv‡Rb cigvYy Av‡Q Ges Rjxq ª̀e‡Y we‡qvwRZ n‡q nvB‡Wªv‡Rb 
Avqb (H�) cª̀ vb K‡i Zv‡`i‡K A¤ø ev A¨vwmW e‡j| †hgb-	HCl, HNO�,H�SO�, CH�, − COOH BZ¨vw`|  

HCl + H�O → H�+ CI? 

HNO� + H�O → H� + NO�
? 

H�SO� + H�O → 2H� + SO�
�? 

CH�COOH + H�O → H� + H�CCOO? 

ÿviK : †h mKj nvBWªw¯‹‡hŠM Rjxq ª̀e‡Y we‡qvwRZ n‡q nvBWªw¯‹j Avqb (OH?) cÖ̀ vb K‡i Zv‡`i‡K ÿviK 
e‡j| †hgb NaOH, Ca(OH)�, NH�OH BZ¨vw`| 

NaOH → Na� + OH? 

Ca(OH)�		 → Ca�� + 2OH? 

NH�OH → NH�
�+OH? 

Avi‡nwbqvm ZË¡ g‡Z †h me A¨vwmW Rjxq ª̀e‡Y m¤ú~Y©fv‡e we‡qvwRZ n‡q cÖPzi cwigv‡b H� Drcbœ K‡i Zviv 
Zxeª A¨vwmW| †hgb HCl, HNO�	, H�SO� BZ¨vw`| GKBfv‡e †h¸‡jv ª̀e‡Y Aí cwigvY H� Avqb Drcbœ K‡i 
Zv ~̀e©j A¨vwmW| †hgb, A¨vwmwUK A¨vwmW CH�COOH| Ab¨vw`‡K †h me ÿviK Rjxq ª̀e‡Y cÖPzi cwigv‡b 
OH? Drcbœ K‡i Zviv Zxeª ÿviK Ges †m¸‡jv Aí cwigv‡Y OH? Drcbœ K‡i Zviv ~̀e©j ÿviK| D‡jøL¨, Zxeª 
ÿviK Rjxq ª̀e‡Y m¤ú~Y©iƒ‡c Ges ~̀e©j ÿviK Rjxq ª̀e‡Y AvswkKfv‡e we‡qvwRZ nq| †hgb NaOH, KOH 
BZ¨vw` Zxeª ÿviK Ges NH�OH ~̀e©j ÿviK| Avi‡nwbqvm gZev‡`i cÖavb µzwU nj GwU cvwbi Abycw¯’wZ‡Z 
A¨vwmW ÿvi‡Ki ag©‡K e¨vL¨v Ki‡Z cv‡i bv|  

Avi‡nwbqvm gZev‡`i cÖ‡qvM : 
1. Avi‡nwbqv‡mi gZev‡`i Av‡jv‡K UvB‡Uªkb c×wZ‡Z ARvbv A¤ø ev ÿvi‡Ki NbgvÎv wbY©q Kiv hvq| 
2. A¤ø ÿvi cÖkœg‡bi e¨vL¨v †`Iqv hvq| 
3. †Kv‡bv ª̀eY A¤øxq bv ÿvixq Zv GB gZev` Abyhvqx e¨vL¨v Kiv hvq|  

cvV-6.4 
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4. Rjxq ª̀ve‡K e ‘̄i A¤ø ÿviK AvPiY Avi‡nwbqvm gZev‡` e¨vL¨v Kiv hvq| 
5. GB gZev` ïay Rjxq ª̀e‡Y Kvh©Kix weavq ª̀ve‡Ki Dcw ’̄wZ‡Z wewfbœ †hŠ‡Mi A¤øZ¡ I ÿviKZ¡ GB gZev‡`i 
mvnv‡h¨ e¨vL¨v Kiv hvq| 
 

Avi‡nwbqvm gZev‡`i mxgve×Zv (limitations	of	Arrhenius	concept) 
GwU AvaywbK gZev` n‡jI m¤ú~Y© ÎæwUgy³ bq| wb‡P GB Z‡Ë¡i wKQz mxgve×Zv D‡jøL Kiv n‡jv| 

1. G gZev` Abymv‡i, †h †Kvb A¨vwmW hv ÿviK ïaygvÎ Rjxq ª̀e‡Y wµqv K‡i| 
2. G ZË¡vbymv‡i M¨vmxq Ae ’̄vq ev Ab¨ †Kvb ª̀ve‡K A¨vwmW-ÿviK cÖkgb wewµqv NUv‡bv m¤¢e bq| †hgb Zvc 
†hv‡M KwVb NH�Cl n‡Z M¨vmxq NH�(g) I HCl Drcbœ nq| 

NH�Cl(g) ⇌ NH�(g) + HCl(g) 

3. Avi‡nwbqvm Gi g‡Z, A¨vwmW cvwb‡Z we‡qvwRZ n‡q †h †cÖvUb Drcbœ nq Zv ’̄vqx bq Ges H�O Gi mv‡_ hy³ 
n‡q H�O

�	MVb K‡i| 
HCl + H�O ⇌ H� + Cl? + H�O, 		H�O + H�+	Cl? → H�O

� + CI? 

Avi‡nwiqvm ZË¡ g‡Z A¨vwmW ÿviK cÖkgb wewµqv 
({1Q|6-*(}-|()2	61-,|()2	)R	-,(5 − S-T1	-,,)65(2+	|)	-66712(QT	|71)60) 

mg‡gvj Zxeª A¨vwmW I Zxeª ÿviK Rjxq ª̀e‡Y ci¯úi‡K cÖkwgZ K‡i jeY I cvwb Drcbœ K‡i| KviY Zxeª 
A¨vwmW I Zxeª ÿviK m¤ú~Y©iæ‡c we‡qvwRZ n‡q h_vµ‡g H�	 I OH? `vb K‡i Ges GB H� I OH? ci¯úi‡K 
cÖkwgZ K‡i H�O Drcbœ K‡i| †hgb- 
HCl + NaOH ⇌ NaCl + H�O	(H� + OH? ⇌ H�O 

1| pH Gi gvb n‡Z 	CH�COOH A¨vwmWwU g„ ỳ bv Zxeª †evSv hv‡e wK? 

2| NH�
�, Na�, HCOO?, Ges SO�

�?, Avqb mg~‡ni g‡a¨ †KvbwUi Rjxq ª̀eY ÿvixq Ges †Kb? 
3| cv_©K¨ Kiæb, (i) Zxeª A¨vwmW, g„ ỳ A¨vwmW 
                        (ii) Zxeª ÿviK, g„ ỳ ÿviK| 

 

eªb‡÷W-jvDix ZË¡ ('6)2T|15	*)~60	|71)60) 
1923 Lªx÷v‡ã eªb‡÷W I jvDix c„_K fv‡e A¨vwmW I ÿviK msµvšÍ G ZË¡ cÖKvk K‡ib| GB ZË¡ eªb‡÷W-
jvDix  ZË¡vbv‡g cwiwPZ Bnv‡K ‡cÖvUbxq gZev`I e‡j| wb‡¤œ GB gZev‡`i Av‡jv‡K A¨vwmW I ÿvi‡Ki msÁv 
†`Iqv n‡jv- 
A‡¤øi msÁv : A¤ø n‡jv Ggb GKwU †hŠM ev Avqb hv Ab¨ c`v_©‡K ‡cªvUb `vb Ki‡Z cv‡i| †hgbÑ	CH�COOH 

GKwU A¨vwmW, KviY GwU  †cÖvUb `vb Ki‡Z cv‡i| 

CH�COOH ⇌ 	CH�COO? + H�  
ÿvi‡Ki msÁv : ÿviK n‡jv Ggb GKwU †hŠM ev Avqb hv A¤ø n‡Z †cÖvUb MÖnY Ki‡Z cv‡i| D`vniY 
	NH�, CO�

�? cÖf„wZ ÿviK KviY Giv †cÖvUb MÖnY Ki‡Z cv‡i| †hgb, 

	NH� + H� ⇌ 	NH�
�,				CO�

�? + 2H� ⇌ 	H�CO�	  

A_©vr ms‡ÿ‡c A¤ø n‡jv †cÖvUb `vZv Ges ÿviK n‡jv †cÖvUb MÖnxZv| Giv Avavbwenxb †hŠM A_ev abvZ¥K ev 
FYvZ¥K Avavb wewkó Avqb n‡Z cv‡i| 
 

 
wkÿv_©xi KvR  
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†cÖvUb ÿviK A¨vwmW 

AbyeÜx A¤ø I ÿviK (b)2�Q+-|1	-,(5	-25	S-T1T) 
eªb†÷W-jvDix g‡Z A¨vwmW I ÿvi‡Ki g‡a¨ g~j m¤úK© n‡jv GKwU ‡cÖvUb (H�) Av`vb cÖ̀ vb| ZvB G gZev`‡K 
†cÖvUb ¯’vbvšÍi gZev`I e‡j| myZivs A¨vwmW I ÿvi‡Ki m¤úK©‡K wb¤œiƒ‡c cÖKvk Kiv hvq| h_vÑ 

A¨vwmW 
-H

+

⇌ 

+H
+
   ÿviK ev HB  	⇌ H

+ 
 +  B

-
   

Dc‡ii wewµqv Abyhvqx HB GKwU A¨vwmW| KviY GwU H� `vb K‡i Ges I B? GKwU ÿviK KviY GwU H�	MÖnY 
K‡i HB †hŠ‡M iƒcvšÍwiZ nq| HB I B? c`v_© ỳwUi g‡a¨ cv_©K¨ n‡”Q GKwU †cÖvU‡bi| G ‡ÿ‡Î HB n‡jv 
ÿviK  B? Gi AbyeÜx A¨vwmW Ges B? n‡jv HB A‡¤øi AbyeÜx ÿviK 
 

AbyeÜx ÿvi‡Ki msÁv 
†Kvb A¨vwmW n‡Z GKwU †cÖvUb Acmvi‡Yi ci hv cvIqv hvq Zv‡K H Gwm‡Wi AbyeÜx ÿviK e‡j| D`vniY : 

	H�SO� Gi AbyeÜx ÿviK n‡jv	HSO�
– 

	H�CO� Gi Abyhvqx ÿviK n‡jv	HCO�
– 

	H�SO�	+	H�O → 										HSO�
– + 	H�O

� 
 A¨vwmW                 AbyeÜx ÿviK  

 

AbyeÜx Gwm‡Wi msÁv 
†Kvb ÿvi‡Ki mv‡_ GKwU †cÖvUb ms‡hv‡Mi d‡j hv cvIqv hvq Zv‡K H ÿvi‡Ki AbyeÜx A¨vwmW e‡j|  

D`vniY :	HCO�
– + 	H�O → 	H�CO� + 	OH –

 

 ÿviK         AbyeÜx A¨vwmW 
HCO3

- Gi AbyeÜx A¨vwmW n‡jv H2CO3| KviY HCO3
- Gi m‡½ GKwU †cÖvUb hy³ n‡j H2CO3 cvIqv hvq| 

 

D`vniY : HCI I 	INH� Gi wewµqvq 	NH�Cl	Z_v ª̀e‡Y	NH�
� I Cl? Avqb MwVZ nq| 

	NH� + HCI ⇌ 	NH�
� + Cl	– 

G wewµqvq HCl	–  †cÖvUb `vb K‡i Cl	– Avq‡b cwiYZ nq| ZvB †cÖvUb `vZv wnmv‡e HCl	 GLv‡b A¨vwmW| 
Avevi NH�  H †cÖvUb MÖnY K‡i 	NH�

� Avq‡b cwibZ nq| myZivs NH� †cÖvUb MÖn‡Y mÿg e‡j GwU GKwU 
ÿviK| Avevi wecixZµ‡g NH�

� Avqb †cÖvUb Z¨vM K‡i I Cl	–  Avqb †cÖvUb MÖnY K‡i| ZvB NH�
� Avqb 

A¨vwmW I Cl	– Avqb ÿviK| myZivs eªb‡÷W gZev` Abymv‡i A¨vwmW I ÿviK wb‡¤œi mgxKib Abymv‡i 
m¤úK©hy³| 

HB ⇌ H	� + 				B	? 
A¨vwmW  †cÖvUb  ÿviK 
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AbyeÜx A¨vwmW ÿviK hyMj  
†Kvb c`v_© mivmwi †cÖvUb Z¨vM K‡i bv, Zv MÖn‡Yi Rb¨ Ab¨ c`v‡_©i cÖ‡qvRb nq| myZivs A¨vwmW ÿviK wewµqv 
cÖK…Z c‡ÿ wb¤œiƒct 
 A¨vwmW1 + ÿviK2 = A¨vwmW2 + ÿviK1 

	H�O	� + OH	? ⇌ H�O + 	H�O 
	HCl + 	H�O → 	H�O	� + CI	– 

myZivs cÖwZwU A¨vwmW †cÖvUb `vb K‡i AbyeÜx ÿvi‡K I cÖwZwU ÿviK †cªvUb MÖnb K‡i AbyeÜx Gwm‡W cwiYZ 
n‡”Q| AZGe ª̀e‡Y ỳwU K‡i A¨vwmW I ÿviK mvg¨ve ’̄vq _v‡K| Zv‡`i‡K ci¯úi AbyeÜx A¨vwmW ÿvi‡Ki hyMj 
ev AbeÜx hyMj e‡j|  

 
 HCl  +  H2O   ⇌   H3O

+
   +   Cl

- 

 

 

A¨vwmW I ÿviK wnmv‡e cvwb (~-|16	-T	-,(5	-25	S-T1) 
†cÖvUbxq aviYv g‡Z KLbI KLbI GKB c`v_© wfbœ wfbœ †ÿ‡Î A¨vwmW I ÿviK Dfq wnmv‡e KvR Ki‡Z cv‡i| 
G‡`i Dfag©x c`v_© e‡j| †hgbÑ cvwb A¨vwmW I ÿviK Dfq wnmv‡e KvR K‡i| cvwb 	NH�Gi ms‡M wewµqvq 
	NH�OH MVb K‡i| G‡ÿ‡Î cvwb 	NH� ‡K ‡cÖvUb w`‡q 	NH�

� Avq‡b cwiYZ nq e‡j GwU GKwU A¨vwmW| 
	NH� + 	H�O = 	NH�

� + OH? 
Avevi GKB  	H�O hLb  	HCl  Gi ms‡M wewµqv K‡i ZLb nvB‡Wªvwbqvg Avqb I †K¬vivBW Avqb MwVZ nq| 
G‡ÿ‡Î cvwb HCI †_‡K †cÖvUb MÖnY K‡i nvB‡Wªvwbqvg Avq‡b (H�O

�)	cwiYZ nq e‡j GwU GKwU ÿviK| 
HCI + 	H�O	=	H�O

� + CI	– 

1. wb‡Pi eªb‡÷W jvDixi cÖ‡Z¨KwU ÿvi‡Ki AbyeÜx A‡¤øi bvg I ms‡KZ wjLyb| 
(K) 	HCO�

?   (L) CO�
�?  (M) OH ?  (N) HPO�

�? 
2. D‡jøwLZ wewµqvq AbyeÜx A¨vwmW ÿviK hyMj wPwýZ Kiæb| 
(i) 	H�O + 	NH� ⇌ 	NH�

� + OH? 
(ii) 	HSO�

? + 	H�O ⇌ 	H�O
� + 	SO�

�? 

(iii) 	CH� COOH+ 	H�O ⇌ 	H�O
�+	CH� − COO ? 

(iv) 	H�SO� + 	CH�COOH ⇌ 	CH� COOH�
� + 	HSO�

? 
(v) 	H�O + 	NH�

?	⇌ NH� + OH? 
(vi) 	H�PO�

? + 	H�O 	⇌ H�O
�		+		HPO�

�? 

3. cvwb GKwU Dfag©x c`v_© †Kb ? 
4. OH, 	SO�

�?, 	HCO�
?, 	H,

?	NH�, H�O	Gi AbyeÜx A¨vwmW¸‡jv Kx n‡e ? 
5. 	NH� , 	H�O, HS?, 	NH�

�Gi AbyeÜx ÿvi¸‡jv Kx n‡e ? 
6. 	NH�  I 	H�O Gi g‡a¨ 1wU A¤ø I ÿviK A_P AciwU ÿviK †Kb ? 
7. 	NH�

�, 	HSO�
?, 	HCO�

?		eªb‡÷W A¨vwmW †Kb ? 
8. 	HCO�

_, 	OH,
?, 	CO�

�?, 	CH�COO?  eªb‡÷W ÿviK †Kb ?  

 
wkÿv_©xi KvR  

AbyeÜx A¨vwmW Ñ ÿviK hyMj 

AbyeÜx A¨vwmW Ñ ÿviK hyMj 
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A¨vwmW I ÿvi m¤úwK©Z jyBm ZË ¡  (Lewis theory related to acids and bases) 
1923 Lªxóv‡ã wR Gb jyBm (G.N Lewis) B‡jKUªbxq Z‡Ë¡i wfwË‡Z A¨vwmW I ÿvi‡Ki aviYv cÖ`vb K‡ib| Zuvi 
ZË¡ Abymv‡i †h mKj †hŠM ev Avqb Ab¨ †Kvb †hŠM ev Avqb †_‡K GK‡Rvov gy³ B‡jKUªb MÖnY K‡i mwbœ‡ek 
mg‡hvRx eÜb MVb K‡i Zv‡`i‡K A¨vwmW ev jyBm A¨vwmW Ges †h mKj †hŠM ev Avqb Ab¨ †Kv‡bv †hŠM ev 
Avqb‡K GK‡Rvov gy³ B‡jKUªb cÖ̀ vb K‡i mwbœ‡ek mg‡hvRx eÜb MVb K‡i Zv‡`i‡K ÿvi ev jyBm ÿvi e‡j| 
‡hgb BF�| 

					BF�					+       t	NH� →							 H�Nt	→ BF� 
jyBm A¨vwmW    jyBmÿvi     cÖkg wewµqvRvZ c`v_© 

ms‡ÿ‡c ejv hvq, A¨vwmW n‡jv B‡jKUªb hyMj MÖnxZv Ges ÿviK n‡jv B‡jKUªb hyMj `vZv| 
jyBm Gwm‡Wi D`vniY:  AlCl�, BF�, SO�, FeCl� cÖf„wZ ÿviK| GB me †hŠM gy³ †Rvo B‡jKUªb MÖn‡Y mÿg| 
KviY G me †hŠ‡Mi †K› ª̀xq cigvYyi AóK c~Y© nqwb| 
 

jyBm ÿvi‡Ki D`vniY :                                     cÖf„wZ jyBm ÿviK| KviY GB me †hŠM B‡jKUªb hyMj ev 
gy³ †Rvo B‡jKUªb `v‡b mÿg| 

 
H3N  + BF� →	H�Nt	→ BF� 

Dch©y³ †ÿ‡Î, NH� B‡jKUªb hyMj `vb Kivq Zv ÿviK Avi BF� B‡jKUªb hyMj MÖnY Kivq Zv A¤ø| 
 

A¨v‡gvwbqv ÿviag©x : A¨v‡gvwbqv Abyi N cigvby‡Z GKwU wbtm½ B‡jKUªb †Rvo Av‡Q| H wbtm½ B‡jKUªb †RvowU 
†Kv‡bv A¨vwm‡Wi cÖwZ ’̄vcbxq| H+ Avqb Øviv M„nxZ n‡q 	NH�

� Avqb MwVZ nq Ges  NH� Gi wbtm½ B‡jKUªb 
†Rvo cvwbi H+ Avq‡bi mv‡_ hy³ n‡qI 	NH�

� Avqb MVb K‡i| jyBm ZË¡ Abymv‡i Gfv‡e NH� AYy Zvi 
B‡jKUªb †RvowU †Kv‡bv B‡jKUªb †Rvo MÖnxZv‡K `vb Ki‡Z cvivq NH� ÿvi ag©x nq| 
						NH�

� 	+ HCl ⇌ 	 	NH�
�Cl? 

						NH�
�  + H − OH ⇌	 	NH�

�OH? 

 

jyBm ZË¡ Abymv‡i A¨vwmW ÿviK cÖkgb wewµqv 
(�,(5	S-T1	21Q|6-*(}-|()2	61-,|()2	-,,)65(2+	|)	*1~(T	|71)60) 
 

	BF� GKwU jyBm A¨vwmW Ges 	NH� GKwU jyBm ÿviK| G‡`i g‡a¨ wb¤œiƒ‡c cÖkgb wewµqv N‡U| h_v- 
	BF� + tNH� → 							F�B ← 	 	NH� 
jyBm A¨vwmW    jyBm ÿviK    cÖkgb wewµqvRvZ c`v_©| 

jyBm Z‡Ë¡i cÖ‡qvM (�dd*(,-|()2T	)R	*1~(T	|71)60) : 
1. GZË¡ Abyhvqx cÖkgb wewµqvq †cÖvU‡bi Av`vb cÖ̀ vb N‡U bv|  
2. cÖkgb wewµqv `ªve‡Ki Abycw ’̄wZ‡Z NUv‡bv hvq| 
3. G ZË¡ Øviv avZe A·vBW ¸wji ÿviKZ¡ I AvavZe A·vBW¸‡jvi A¤øZ¡ e¨vL¨v Kiv hvq| 
4. G ZË¡ Abyhvqx mwbœ‡ek †hŠM MVb Kiv m¤¢e| 

jyBm Z‡Ë¡i mxgve×Zv (O(4(|-|()2T	)R	*1~(T	|71)60) : 
1. AwaKvsk jyBm A¨vwmW-ÿviK wewµqv AZ¨šÍ axi MwZ m¤úbœ  
2. wewfbœ MÖæ‡ci Zwor FYvZ¥KZvi Dci cÖkgb wewµqv wbf©i K‡i| 
3. G ZË¡ Abymv‡i A¨vwmW ÿviK wgj‡b mwbœ‡ek mg‡hvRx eÜb m„wó nq| wKš‘ Zv mvaviY GwWm ÿviK wewµqvi 

gZ bq| 
 

.. 
NH3, H2O, ROH, CO, CN

- 
.. 

.. 

.. 

.. 

.. 
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mvi-ms‡ÿc :  

• †h mKj c`v‡_©i AYy‡Z nvB‡Wªv‡Rb cigvYyi Av‡Q Ges Rjxq `ªe‡Y we‡qvwRZ n‡q nvB‡Wªv‡Rb Avqb (H�) cÖ̀ vb 
K‡i Zv‡`i‡K A¤ø ev A¨vwmW e‡j| †hgb HCl, HNO�, H�SO�, CH� − COOH	 BZ¨vw`|  

• †h mKj nvB‡Wªvw· ‡hŠM Rjxq ª̀e‡Y we‡qvwRZ n‡q nvBWªw·j Avqb (OH?) cÖ̀ vb K‡i Zv‡`i‡K ÿviK 
e‡j| †hgb	NaOH, Ca(OH)�	, NH�OH BZ¨vw`|  

• Avi‡nwbqvm ZË¡ g‡Z †h me A¨vwmW Rjxq ª̀e‡Y m¤ú~Y©fv‡e we‡qvwRZ n‡q cÖPzi cwigv‡Y (H�) Avqb 
Drcbœ K‡i Zviv Zxeª A¨vwmW| †hgb HCl, HNO� BZ¨vw`| 

• Avi‡nwbqvm ZË¡ g‡Z †h me ÿviK Rjxq ª̀e‡Y cÖPzi cwigv‡Y nvBWªw·j Avqb (OH?) Drcbœ K‡i Zv Zxeª 
ÿviK| 

• eªb‡÷W I jvDixi g‡Z A¤ø n‡jv Ggb GKwU †hŠM ev Avqb hv Ab¨ c`v_©‡K †cÖvUb `vb Ki‡Z cv‡i| 
• ÿviK n‡jv Ggb GKwU †hŠM ev Avqb hv A¤ø n‡Z †cÖvUb MÖnY Ki‡Z cv‡i| 
• eªb‡÷W jvDix g‡Z A¨vwmW I ÿvi‡Ki g‡a¨ g~j m¤úK© n‡jv GKwU †cÖwUb (H�) Av`vb cÖ̀ vb| 
• †Kvb A¨vwmW n‡Z GKwU †cÖvUb Acmvi‡Yi ci hv cvIqv hvq Zv‡K H Gwm‡Wi AbyeÜx ÿviK e‡j| 
• †Kvb ÿvi‡Ki mv‡_ GKwU †cÖvUb ms‡hv‡Mi d‡j hv cvIqv hvq Zv‡K H ÿvi‡Ki AbyeÜx A¨vwmW e‡j| 
• †cÖvUbxq avibv g‡Z KLbI KLbI GKB c`v_© wfbœ wfbœ †ÿ‡Î A¨vwmW I ÿviK Dfq wnmv‡e KvR Ki‡Z 

cv‡i| G‡`i Dfag©x c`v_© e‡j| 
• †h mKj †hŠM ev Avqb Ab¨ †Kvb †hŠM ev Avqb †_‡K GK‡Rvov gy³ B‡jKUªb MÖnY K‡i mwbœ‡ek mg‡hvRx 

eÜb MVb K‡i Zv‡`i jyBm A¨vwmW e‡j| 
• †h mKj †hŠM ev Avqb Ab¨ †Kvb †hŠM ev Avqb ‡K GK‡Rvov gy³ B‡jKUªb cÖ̀ vb K‡i mwbœ‡ek mg‡hvRx 

eÜb MVb K‡i Zv‡`i‡K jyBm ÿvi e‡j| 

• BF� GKwU jyBm A¨vwmW Ges NH� GKwU jyBm ÿviK| 
 
  

 
wkÿv_©xi KvR  

1. A¨v‡gvwbqv GKwU jyBm ÿviK †Kb ? 
2. H� GKwU jyBm A¨vwmW †Kb ? 
3. 	BF�jyBm A¨vwmW †Kb ? e¨vL¨v Kiæb| 
4. 	Cl,?, 	H�O

�, 	PF�, 	C�HD − OH-Gi g‡a¨ †KvbwU jyBm A¨vwmW e¨vL¨v Kiæb| 
5. 	CH� − 	NH�, 	H�O,� 	AlCl�, 	BF�Gi g‡a¨ †KvbwU jyBm ÿvi e¨vL¨v Kiæb| 
6. 	PClD jyBm A¨vwmW I jyBm ÿvi Dfqiƒ‡c wµqv K‡i e¨vL¨v Kiæb| 
7. Abyaveb welqK cÖkœ 
 K) NH�jyBm ÿviK †Kb? L) BF� A¤øag©x †Kb? 
 M) HSO�

? GKwU AbyeÜx A¤ø I ÿviK †Kb? N) H�O AbyeÜx A¤ø I ÿviK †Kb? 
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cv‡VvËi g~j¨vqb-6.4 

 

mwVK DË‡ii cv‡k wUK (√√√√) wPý w`b 
1. eªb‡÷W I jvDixi gZev` Abymv‡i GKwU ÿvi- 
 i. nvB‡Wªv‡Rb Avqb MÖnY K‡i       ii. Zworwe‡køl¨ c`v_©        iii. FYvZ¥K PvR© wewkó n‡Z cv‡i| 
‡KvbwU mwVK? 
 K) i L) i I ii M) ii I iii N) i, ii I iii 

2. H�CO� Gi AbyeÜx ÿviK †KvbwU? 

 K) H�CO� L) CO�
�? M) H�O

� N)	H�CO�
�

 
 

wb‡Pi wewµqvwU jÿ Kiæb Ges 3 I 4 bs cÖ‡kœi DËi w`b| 
 H�O(�) + HCl(F�) ⇌ H�O

� + B 

3. B-Gi ms‡KZ †KvbwU? 

 K) Cl? K) Cl  M) Cl� N) Cl� 

4. DÏxc‡K H�O
� n‡jv- 

 i. A¨vwmW       ii. H�O Gi AbyeÜx ÿviK iii. GwU †cÖvUb cÖ̀ v‡b mÿg 
 K) iI ii  L) i I iii M) ii I iii  N) i, ii I iii 

5. H�CO� + H�O ⇌ HCO�
? + H�O

�wewµqvq H�O Gi AbyeÜx A¨vwmW †KvbwU? 

 K) HO�
? L) H�O

� M) H�CO� N) SO�
�? 

6. H�SO� Gi AbyeÜx ÿviK †KvbwU? 

 K) HSO�
? L) SO�

�? M) H�O
� N) H�O 

7. A¤ø I ÿvi Dfq ag© cÖ̀ k©b K‡i- 

 i. H�O ii. HSO�
�?

 iii. HCO�
?

 

wb‡Pi †KvbwU mwVK? 
 K) i L) ii M) i I iii  N) i, ii I iii 

8. ‡KvbwU jyBm ÿviK? 

 K) AlCO�  K) BF�  M) CH�OH  N) BeCl� 

9. HCO�
? +	H�O = Drcv`; GB wewµqvq H�O Gi AbyeÜx A¤ø †KvbwU? 

 K) HCO�
? K) H�CO�  M) CO�

�? N) H�O
� 

10. A¤ø I ÿviK m¤úwK©Z gZev`- 
 i. Avi‡nwbqvm gZev`   ii. cvIwji gZev`   iii. jyBm gZev` 
wb‡Pi †KvbwU mwVK? 
 K) iI ii   L) i I iii M) ii  I iii   N) i, ii I iii 
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 evqy ~̀lY 
 

 
D‡Ïk¨ 

G cvV †k‡l wkÿv_x©iv-  
• wkí wbtmwiZ evqy ~̀lKmg~n eY©bv Ki‡Z cvi‡eb|  
• †Kvb GjvKvi evqygÛ‡j wMÖbnvDR M¨v‡mi Dcw ’̄wZ I wMÖb nvDR cÖfve we‡kølY Ki‡Z cvi‡eb|  
• CFC e¨envi I I‡Rvb Í̄i ÿq e¨vL¨v Ki‡Z cvi‡eb|  

 
 

 
gyL¨ 
kã 

cÖvBgvix ~̀lK, †m‡KÛvix ~̀lK, wMÖb nvDR, wMÖb nvDR M¨vm, CFC, (‡K¬v‡iv-‡d¬v‡iv 
Kve©b), IRb Í̄i , wd«qb, ÷ªv‡Uvwùqvi, Wemb (Du). 

 

wk‡íi M¨vmxq eR©̈  I evqy ~̀lY (Gasious wastes of Industry and Air pollution) 

 evqygÛ‡ji Dcv`vb¸‡jv Avgv‡`i‡K euvwP‡q iv‡L| †hgb- evqyi 22 N,O Ges 2CO Qvov Rxeb 
Am¤¢e| KviY Dw™¢` mv‡jvKms‡kølY cÖwµqvi gva¨‡g 2CO e¨envi K‡i kK©iv Drcv`b K‡i Ges 

DcRvZ wn‡m‡e 2O evqygÛ‡j †Q‡o †`q| Avgv‡`i Rxeb avi‡Yi Rb¨ cÖ‡qvRbxq kK©iv, †cÖvwUb I 2O  Gi Rb¨ 
Avgiv Dw™¢‡`i Dci wbf©ikxj| evqygÛ‡j 22 O,N Ges 2CO Gi GKwU wbw ©̀ó cwigvY i‡q‡Q| ZvB G¸‡jvi 
cwigv‡Y ZviZg¨ n‡j ZLbB cwi‡e‡k wech©q †b‡g Av‡m| cÖvK…wZK cwi‡e‡k KLbI weï× wbg©j evqy cvIqv m¤¢e 
bq| KviY cÖvK…wZK I gbyl¨ m„ó Kvi‡Y cÖwZwbqZ evqy ~̀lY N‡U P‡j‡Q| evqy ~̀l‡Y `vqx Dcv`vb¸‡jv wb‡¤œiƒc:  
1| mvjdvi WvBA·vBW )(CO2    
2| Kve©b g‡bv·vBW (NO)   
3| Kve©b WvBA·vBW S)(H2  
4| bvBwUªK A·vBW )(NH3  
5| nvB‡Wªv‡Rb mvjdvBW (H2S)  
6| Av‡gvwbqv (NH3)  
7| wewfbœ avZe KYv ev avZe A·vBW 
8| wewfbœ ˆRe c`v_©,  
9| a~wjKYv, QvB, †auvqv cÖf~wZ|  
~̀lK (Pollutant) : †Kv‡bv c`v_© cwi‡e‡k Zvi ¯̂vfvweK cÖvK…wZK cÖvPzh© A‡cÿv AwaK cwigv‡Y Dcw ’̄Z †_‡K 
gbyl¨RvwZ A_ev Ab¨vb¨ Rx‡ei ¯v̂fvweK RxebhvÎvi Ici weiƒc cÖwZwµqvi m„wó Ki‡j H c`v_©wU‡K ~̀lK ejv 
nq| evqy‡Z mígvÎvq COppm) (0.1 _v‡K| wKš‘ Gi cwigvY †e‡o ppm) (40 ev Zvi †ewk n‡j GwU ~̀lK 
wn‡m‡e we‡ewPZ nq| ~̀lK ỳB cÖKvi - cÖv_wgK (cÖvBgvix) I †MŠY  (†m‡KÛvix) ~̀lK|  
cÖvBgvix ~̀lK : †hme ~̀lK †Kv‡bv Drm n‡Z wbM©Z n‡q mivmwi AcwiewZ©Z Ae ’̄vq cwi‡e‡k Av‡m Zv‡`i 
cÖvBgvix ~̀lK ejv nq| †hgb- x22 NO,COCO,,SO  nvB‡WªvKve©bmg~n, QvB, a~wjKYv BZ¨vw`| 

‡m‡KÛvix ~̀lK : GB cÖKv‡ii ~̀lK †Kv‡bv Drm †_‡K mivmwi cwi‡e‡k Av‡m bv| cwi‡e‡kw ’̄Z ~̀lK¸wji 
cvi¯úwiK wewµqvq ev cÖv_wgK ~̀l‡Ki m‡½ cwi‡e‡ki †Kv‡bv GKwU Dc`v‡bi wewµqvq †hme ÿwZKviK c`v_© 
m„wó nq Zv‡`i †MŠY ~̀lK e‡j| †hgb- cviAw· A¨vmvBj bvB‡UªU (PAN), WvB wg_vBj gvKv©wi [(CH3)2Hg], SO3, 

NO2, O3, H2SO4 BZ¨vw`| 

cvV-6.5 
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KvwiKzjvg Abyhvqx GLv‡b ïay wkíeR©̈  wb‡q Av‡jvPbv Kiv n‡jv:  
‡h me wkí n‡Z ~̀lK c`v_© evqy‡Z wg‡k hvq:  

1| Zvc we ỳ¨r †K› ª̀ : Zvc we ỳ¨r †K› ª̀ n‡Z x22 NO,COCO,,SO Ges DËß QvB cwi‡e‡k wg‡k evqy ~̀lY 
NUvq| GQvovI wewfbœ ai‡Yi A¨v‡ivmj KYv †hgb-Kqjv KYv, †auvqv, f~mv (d¬vB A¨vm) evqy ~̀l‡Yi Rb¨ `vqx|  

2| A¨vwmW Drcv`‡bi KviLvbv : G ai‡Yi wkí KviLvbv n‡Z cÖwZwbqZ 2x2 ClHCI,,NO,SO cÖf~wZ evqy‡Z 
wg‡k evqy ~̀lY NUvq|  

3| mvi KviLvbv : G ai‡Yi KviLvbv †_‡K xx23 SO,NO,CO,NH cÖf~wZ evqygÛ‡j hy³ n‡q ~̀lY NUvq|  

4| avZz wb®‹vkb wkí : wewfbœ avZz wb®‹vkb KviLvbv n‡Z AvKwi‡K we`¨gvb wewfbœ welv³ c`v_© M¨vm wnmv‡e 
CO),OSb,AsO,(SO 5232  Ges avZe A·vBW I aywjKYv evqy‡Z wg‡k evqy ~̀lY NUvq|  

5| †c‡Uªvwjqvg wkí : †c‡Uªvwjqvg †kvabvMvi n‡Z SH,NOCO,,SO 222  cÖf„wZ M¨vm evqy‡Z wg‡k evqy ~̀lY 
NUvq| †c‡Uªvwjqv‡gi wewfbœ DØvqx ˆRe Dcv`vb CH4, C2H4 cÖf„wZ evqy‡Z wg‡k ~̀lY NUvq|  
6| wm‡g›U I Avm‡eóm KviLvbv : G ai‡Yi KviLvbv †_‡K wewfbœ m~² I ’̄’~j KYv evqy ~̀lY NUvq|  
7| LwbR wkí : Lwb GjvKvi ayjvevwj I wewfbœ DØvqx ivmvqwbK c`v_© evqy ~̀lY NUvq|  
8| †U·UvBj I KvMR wkí : G ai‡Yi wkí n‡Z cÖwZwbqZ H2S, SO2, Cl2 Ges Ab¨vb¨ ivmvqwbK ª̀e¨ evqy‡Z 
wg‡k evqy ~̀lY NUvq| Gme wk‡í 22 Cl,SO weiÄK wn‡m‡e e¨envi Kiv nq|  
 

 

MÖxb nvDR M¨vm (&Green house gases) 
MÖxb nvDR : kxZ cÖavb †`‡k kxZKv‡j dzj, dj I kvKmewR Drcv`‡bi D‡Ï‡k¨ Zvc I Av ª̀©Zv wbqwš¿Z Kuv‡Pi 
Ni ˆZwi Kiv nq| G‡K MÖxb nvDR e‡j| MÖxb nvDR Av‡jv Avm‡Z evav †`q bv| Z‡e Zvi Zvckw³ LvwbKUv 
Kuv‡Pi Av”Qv`‡bi wfZi a‡i iv‡L| G Qvov GN‡i cÖ‡qvRbgZ DËvc I Av‡jv mieiv‡ni e¨e ’̄v _v‡K| d‡j 
cÖwZK~j cwi‡e‡kI B”QvgZ dzj, dj Ges meyR Dw™¢̀  Drcv`b Kiv m¤¢e nq| eZ©gv‡b giægq †`‡k MÖxb nvD‡Ri 
mvnv‡h¨ dj, dzj, mewR I meyR Dw™¢̀  Drcvw`Z n‡Q|  
wMÖb nvDR M¨vm : evqygÛ‡j Dcw ’̄Z †hme M¨vmxq c`v‡_©i Aveib c„w_ex‡K Av”Qv`biƒ‡c †X‡K †i‡L c„w_ex c„ô 
n‡Z wewKwiZ Zvc‡K gnvk~‡b¨ wd‡i †h‡Z evav †`q Ges f~-c„ô I ZrmsjMœ evqygÛj‡K DËß iv‡L Zv‡`i‡K MÖxY  
nvDR M¨vm e‡j| CO2 M¨vm‡K cÖavb wMÖb nvDR M¨vm ejv nq| GQvov Rjxqev®ú, wg‡_b ),(CH4 bvBUªvm 
Av·vBW O),(N2 wd«qb ev †K¬v‡iv †d¬v‡iv Kve©b (CFC) I I‡Rvb M¨vm wMÖb nvDR cÖfve m„wó K‡i _v‡K| †k‡li 

 
wkÿv_©xi KvR  

wk‡í M¨vmxq eR©̈  SO2, NO2 Ges †c‡Uªvj, wW‡Rj, Kqjvi `n‡b wbM©Z 322 SO,SO,NONO,  I 2CO

M¨v‡mi ÿwZKi cÖfve m¤ú‡K© cÖwZ‡e`b ˆZwi Kib| †h welq ¸wj we‡ePbv ev cwigvc Ki‡eb:  
i.  Rjvk‡q gvQ I Ab¨vb¨ RjR cÖvwY g‡i hvIqv 
ii. B‡Ui fvUvq KvV †cvov‡bv 
iii. dmj KvUvi ci †Lvjv gv‡V AveR©bv †cvov‡bv 
iv. K…wl Rwg‡Z AwZwi³ BDwiqv, cUvm, wU.Gm.wc mv‡ii e¨envi 
v. Pvgov wk‡í Pvgov cÖwµqvKi‡Y e¨eüZ †KwgK¨vjm| 
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M¨vm¸‡jvi NbZ¡ evqy gÛ‡j 2CO M¨v‡mi Zzjbvq A‡bK Kg n‡jI G‡`i IR iwk¥ †kvlb I wewKib ÿgZv 2CO

M¨v‡mi Zzjbvq A‡bK †ewk| ZvB †Møvevj Iqvwg©s G G‡`i f~wgKv D‡jøL‡hvM¨|  

� MÖxb nvDR M¨v‡mi Drm (Sources of green house gases) 
MÖxb nvDR M¨vm  MÖxb nvDR M¨v‡mi Drm  

1| Kve© WvBA·vBW )(CO2  1| Ai‡Y¨ AwMœKvÛ,  2| Zvcwe ỳ¨r Drcv`b †K› ª̀, 
3| †cŠi cÖwZôvb,    4| M„n ’̄ R¡vjvwbi `nb, 
5| cwienY e¨e ’̄vq R¡vjvwbi `nb 

2| wg‡_b )(CH4  1| km¨ Pvlvaxb Rjvf~wg I cÖvK…wZK M¨vm,  
2| cÖvwY I RjR Dw™¢‡`i cPb, 
3| M„ncvwjZ cïi eR©̈ , 

3| I‡Rvb )(O3  ‡gvUi Mvwoi BwÄb, Zvcwe ỳ¨r †K› ª̀ I wewfbœ wk‡í Rxevk¥ 
R¡vjvwbi `n‡bi d‡j †h wecyj cwigvY bvB‡Uªv‡R‡bi 
A·vBWmg~n ˆZwi nq †m¸‡jvi ms‡M evqygÛ‡j Dcw ’̄Z 
nvB‡WªvKve©bmg~n Ges Aw·‡Rb wewµqv K‡i I‡Rvb m„wó K‡i|  

4| †K¬v‡iv‡d¬v‡ivKve©b (CFC) ‡iwd«Rv‡iUi wkí 

5| bvBUªvm A·vBW O)N( 2  1| Rxevk¥ R¡vjvwbi e¨vcK `nb, 
2| KjKviLvbv I †gvUi Mvoxi R¡vjvwbiƒ‡c e¨eüZ LwbR 
†Z‡ji `nb|  

MÖxb nvDR cÖfve (Green house effect) 
MÖxb nvDR cÖfv‡ei d‡j we‡k¦ ỳB ai‡bi cÖwZwµqv †`Lv hvq| h_v, cÖwZK~j cÖwZwµqv I AbyK~j cÖwZwµqv|  

K) cÖwZK~j cÖfve: 1| ZvcgvÎv e„w×: 32 O,CO Rjxq ev®ú mgwšẐ evqy Í̄i c„w_ex c„ô †_‡K Ae‡jvwnZ iwk¥ 
cÖwZdwjZ n‡q gnvk~‡b¨ wewKwiZ n‡Z †`q bv| Gi d‡j f~c„‡ôi ZvcgvÎv ev‡o| cwimsL¨vb †_‡K Rvbv hvq, 
weMZ kZvãx‡Z c„w_ex‡Z ZvcgvÎvi e„w× N‡U‡Q C0.3° ‡_‡K C0.6° ch©šÍ| 2030 mvj bvMv` c„w_exi ZvcgvÎv 

C4.5C1.5 °° − e„w× cv‡e Ges Zv 2050 mv‡j C6° ch©šÍ e„w× †c‡Z cv‡i| Gfv‡e ZvcgvÎv e„w× †c‡Z _vK‡j 
Lv`¨ Drcv`‡bi †ÿ‡Î Zv ûgwK¯̂iƒc n‡e|  
2| mgy‡ ª̀i RjZ‡ji D”PZv e„w× : MÖxb nvDR cÖfv‡ei d‡j f~c„‡ôi ZvcgvÎv e„w× †c‡Z _vK‡j †giæ AÂ‡ji eid 
†ewkgvÎvq Mj‡e Ges Gi d‡j mg~‡ ª̀i cvwbi Z‡ji D”PZv e„w× cv‡e|  
eZ©gv‡b †h nv‡i mgy‡ ª̀i cvwbi D”PZv †e‡o P‡j‡Q Zv‡Z AvMvgx K‡qK `k‡Ki g‡a¨ evsjv‡`‡ki my›`ieb AÂj, 
†b`vij¨vÛ, wgki, gvk©vj Øxcc~Ä AÂ‡ji wKQz Ask mgy ª̀M‡f© P‡j hv‡e|  
3| cvwb P‡µi cwieZ©b: MÖxb nvDR cÖfv‡e ZvcgvÎv e„w×i d‡j mgy`ª, evqygÛj Ges f~c„‡ôi g‡a¨ †h cvwb Pµ 
Av‡Q Zvi cwieZ©b NU‡e| ZvcgvÎv e„w×i d‡j AwaK cwigvY cvwb ev®úxf~Z n‡e Ges wewfbœ AÂ‡ji g„wËKv 
G‡Kev‡i ï®‹ n‡q co‡e| MÖx®§Kv‡j Mi‡gi cwigvY AwaK n‡e| Avevi el©vKv‡j AwZe„wói d‡j eb¨v n‡e|  
4| Rb¯̂v‡¯’̈ i Dci weiƒc cÖfve : MÖxb nvDR cÖfv‡ei d‡j ZvcgvÎv Ggbfv‡e e„w× cv‡e †h, ivZ I w`‡bi 
ZvcgvÎvi g‡a¨ †Zgb †Kvb cv_©K¨ _vK‡e bv| d‡j gvby‡li ¯̂v‡ ’̄̈ i Dc‡i Gi LyeB ÿwZKi cÖfve co‡e| wewfbœ 
cÖKvi †ivM, †hgb g¨v‡jwiqv, †W½y, cxZ R¡i, Gb‡KdxjvBwUm cÖf„wZi cÖv ỳf©ve evo‡e| eû gvbyl nuvcvwb, A¨vjvwR© 
cÖf„wZ †iv‡Mi wkKvi n‡e|  
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5| ebvÂ‡ji Dci weiƒc cÖfve : MÖxb nvDR cÖfv‡ei d‡j cy‡ivb w`‡bi eû ebvÂj aŸsm n‡e Ges wKQz wKQz bZzb 
ai‡bi Dw™¢‡`i Rb¥ n‡e| 
6| Rxe‰ewP‡Î¨i Dci weiƒc cÖfve : 
KviY wewfbœ cÖRvwZi cÖvwY I Dw™¢̀  wewfbœ ZvcgvÎvq Rxeb
cÖvwY aŸsm n‡q hv‡e| d‡j c„w_exi Rxe‰ewPÎ¨ n«vm cv‡e|
wb‡P cÖevn wPÎ AvKv‡i MÖxb nvDR cÖfve †`Lv‡bv n‡jv t 

L) AbyK~j cÖfve : MÖxb nvDR cÖfve c„w_exi K‡qKwU †`‡ki Rb¨ mydj e‡q Avb‡e| †hgb Pxb
A‡óªwjqv Ges ga¨cÖv‡P¨i ï®‹Zg GjvKv¸wj‡Z e„wócvZ n‡e| mv
KvbvWvi DËivÂ‡ji wewfbœ GjvKvi eid Mj‡Z ïiæ Ki‡e| d‡j Gme †`‡ki eZ©gv‡b ‡giæ e
GjvKvi GK Ask Pvlvev` I emev‡mi †hvM¨ n‡q DV‡e| 

CFC M¨v‡mi e¨envi Ges weKí :  

wg‡_b I B‡_b 4(CH I ),HC 62  Gi ‡K¬v‡iv †d¬v‡iv D™¢~Z †hŠMmg~n‡K †K¬v‡iv †d¬v‡iv Kve©b ev ms‡ÿ‡c 

e‡j| CFC M¨v‡mi evwbwR¨K bvg wd«qb| G‡`i g‡a¨ wdªqb
(CClF2-CClF2) D‡jøL‡hvM¨| CFC M¨vm mg~n AZ¨šÍ myw ’̄Z, A`vn¨, 

� CFC Gi e¨envi :  
1| KxUbvkK I †cvKvgvKo `g‡bi Rb¨ welv
2| k¦vm-cÖk¦v‡mi †ÿ‡Î e¨eüZ Bb‡njvi, †gwWK¨vj †¯úª
3| mvwR©K¨vj hš¿cvwZ cwi®‹vi Kivi Kv‡R
4| CFC Gi dzUbvsK Kg nIqvq wewfbœ ai‡Y
5| AwMœwbe©vcK h‡š¿ CFC ‡hŠ‡Mi e¨envi i‡q‡Q| 
 

 

MÖxb nvDR cÖfv‡ei d‡j cy‡ivb w`‡bi eû ebvÂj aŸsm n‡e Ges wKQz wKQz bZzb 

 MÖxb nvDR cÖfv‡ei d‡j wewfbœ ai‡bi cÖvwY Ges Dw™¢‡`i h‡_ó ÿwZ nq| 
I Dw™¢̀  wewfbœ ZvcgvÎvq RxebaviY K‡i| ZvcgvÎvi cwieZ©b NU‡j  H mg Í̄ Dw™¢` I 

Rxe‰ewPÎ¨ n«vm cv‡e| 
wb‡P cÖevn wPÎ AvKv‡i MÖxb nvDR cÖfve †`Lv‡bv n‡jv t  

wPÎ :  MÖxb nvDR cÖfve 
: MÖxb nvDR cÖfve c„w_exi K‡qKwU †`‡ki Rb¨ mydj e‡q Avb‡e| †hgb Pxb
a¨cÖv‡P¨i ï®‹Zg GjvKv¸wj‡Z e„wócvZ n‡e| mv‡eK †mvwf‡qZ BDwbq‡bi mvB‡ewiqv Ge

eid Mj‡Z ïiæ Ki‡e| d‡j Gme †`‡ki eZ©gv‡b ‡giæ e
v` I emev‡mi †hvM¨ n‡q DV‡e|  

Gi ‡K¬v‡iv †d¬v‡iv D™¢~Z †hŠMmg~n‡K †K¬v‡iv †d¬v‡iv Kve©b ev ms‡ÿ‡c 

M¨v‡mi evwbwR¨K bvg wd«qb| G‡`i g‡a¨ wdªqb- F),(CCl11 3  wdªqb- F(CCl12 2

M¨vm mg~n AZ¨šÍ myw ’̄Z, A`vn¨, MÜnxb, welv³ I cvwb‡Z

1| KxUbvkK I †cvKvgvKo `g‡bi Rb¨ welv³ ª̀eY ˆZwi‡Z ª̀veK wnmv‡e CFC e¨envi Kiv nq| 
cÖk¦v‡mi †ÿ‡Î e¨eüZ Bb‡njvi, †gwWK¨vj †¯úª-cÖf~wZ †ÿ‡Î CFC e¨envi Kiv nq| 
K¨vj hš¿cvwZ cwi®‹vi Kivi Kv‡R CFC e¨envi Kiv nq|  
Gi dzUbvsK Kg nIqvq wewfbœ ai‡Yi †iwd«Rv‡ikb Ges kxZvZvc wbqš¿b e¨e ’̄vq e¨envi Kiv nq| 

‡hŠ‡Mi e¨envi i‡q‡Q|  

c„ôvÑ272 

MÖxb nvDR cÖfv‡ei d‡j cy‡ivb w`‡bi eû ebvÂj aŸsm n‡e Ges wKQz wKQz bZzb 

Ges Dw™¢‡`i h‡_ó ÿwZ nq| 
ieZ©b NU‡j  H mg Í̄ Dw™¢` I 

 

: MÖxb nvDR cÖfve c„w_exi K‡qKwU †`‡ki Rb¨ mydj e‡q Avb‡e| †hgb Pxb, fviZ, Avwd«Kv, 
‡eK †mvwf‡qZ BDwbq‡bi mvB‡ewiqv Ges 

eid Mj‡Z ïiæ Ki‡e| d‡j Gme †`‡ki eZ©gv‡b ‡giæ ev eidv”Qvw`Z 

Gi ‡K¬v‡iv †d¬v‡iv D™¢~Z †hŠMmg~n‡K †K¬v‡iv †d¬v‡iv Kve©b ev ms‡ÿ‡c CFC 
),F2 Ges wd«qb- 114 

I cvwb‡Z A ª̀eYxq|  

e¨envi Kiv nq|  
e¨envi Kiv nq|  

i †iwd«Rv‡ikb Ges kxZvZvc wbqš¿b e¨e ’̄vq e¨envi Kiv nq|  
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CFC M¨v‡mi weKí :  
I‡Rvb ¯Íi‡K aŸsmKvix gvbyl¨ Drcvw`Z M¨v‡mi bvg CFC | ỳÕai‡bi CFC me‡P‡q †ewk e¨eüZ nq| G¸‡jv  
n‡jv CFC- ),(CFCl11 3  I CFC- ),Cl(CF12 22  GQvovI wd«qb- )CClF(CClF114 22 − | Ges †d«qb- 

)CClF(CClF114 22 − F)CCl141(CHCFC),CF(CHCl113CFC 2332 −−−−  I‡Rvb Í̄i‡K ÿqK‡i 
_v‡K| I‡Rvb Í̄i ÿq‡iv‡a CFC Gi weKí wnmv‡e nvB‡Wªv n¨v‡jvAvj‡Kb RvZxq †hŠM e¨env‡ii cȪ Íve Kiv 
n‡”Q| G‡`i gva¨ nvB‡Wªv‡K¬v‡iv †d¬v‡iv Kve©b A_ev nvB‡Wªv‡d¬v‡iv Kve©bm Ab¨Zg, G ai‡Yi †hŠM¸‡jvi g‡a¨ 

)CF(ClCHF134HCFC),CClF142(CH)HCFC22(CHClFHCFC 3232 −=−−−−  
Ges HFCF-152 (ClCH2-CHF2) we‡klfv‡e D‡jøL‡hvM¨|  

D‡jøwLZ mKj †hŠ‡M Kgú‡ÿ GKwU K‡i CH − eÜb Av‡Q hv Uª‡cvwùqv‡i OH g~j‡Ki cÖwZ LyeB ms‡e`bkxj 
nIqvi Kvi‡Y ÷ªv‡Uvwùqv‡i wM‡q I‡Rvb aŸsm Kivi gZ ClcigvYy Drcv`b Ki‡Z cv‡ibv| Z‡e CFC Gi 
weKí HCFC Gi Drcv`b LiP †ewk| wKš‘CFC M¨v‡mi RxebKvj †mLv‡b cÖvq 100  eQi †hLv‡b HCFC Gi 
Rxeb Kvj gvÎ 102 −  eQi| G Kvi‡YB CFC Gi weKí wnmv‡e HCFC e¨envi Kiv n‡j cwi‡ek h‡_ó 
myiwÿZ n‡e|  

IRb Í̄‡ii m„wó : f~-c„ô †_‡K 5012−  wK‡jvwgUvi ch©šÍ ÷ªv‡Uvwùqvi AÂ‡j we Í̄…Z GjvKv Ry‡o I‡Rvb Í̄i 
we`¨gvb| m~h©v‡jvK †_‡K AvMZ ÿwZKi AwZ‡e¸wb (UV) iwk¥i cÖfv‡e I‡Rvb Í̄‡i I‡Rvb I Aw·‡Rb MwZkxj 
mvg¨ve ’̄vq (3O2	⇌	2O3)  _v‡K| I‡Rvb Í̄‡ii MfxiZv gvcvi GKK nj Wemb (DU)| cÖgvY evqyPv‡c 
(0.01nm) cyiæ IRb Í̄i = 1 DU| AÿZ Ae ’̄vq I‡Rvb Í̄‡i I‡Rvb I Aw·‡R‡bi NbZ¡ w¯’i wQj| wKš‘ gbyl¨ 
m„ó wewfbœ ivmvqwbK c`v_© we‡kl K‡i wewfbœ ai‡Yi CFC AYy I‡Rvb Í̄i aŸs‡m AMÖbx f~wgKv cvjb Ki‡Q| 

CFC-i cÖfv‡e I‡Rvb Í̄i ÿq : CFC)byLayerofozone(Depletion  
gvby‡li ˆZwi CFC M¨vm I‡Rvb Í̄‡ii ÿq mvab K‡i| cÖ_‡g CFCl3 (wd«qb-11) I 22ClCF (wd«qb-12) 

et)(UltraviolUV iwk¥i cÖfv‡e we‡qvwRZ n‡q †K¬vwib gy³ i¨vwWK¨vj ˆZwi K‡i| GwU O3 Gi mv‡_ wewµqv 
K‡i †K¬vwib A·vBW gy³ i¨vwWK¨vj I Aw·‡Rb gy³ i¨vwWK¨vj m„wó K‡i| cwi‡k‡l †K¬vwib A·vBW gy³ i¨vwWK¨vj 
O3 Gi mv‡_ wewµqv K‡i †K¬vwib WvBA·vBW I Aw·‡Rb ˆZwi K‡i|  wewµqvwU GKwU †PBb wewµqv| GB †PBb 
wewµqvi gva¨‡g I‡Rvb Í̄i ÿq n‡Z _v‡K|  

CFCl3 → CFCl2 + Cl.  
CF2Cl2 → CFCl2 + Cl.  
Cl. + O3 → ClO. + O2  
Ges O2 → 2O. 
ClO. + O. → Cl. + O2  
ClO. + O3 → ClO2 + O2  

CFC n‡Z wbM©Z cÖwZwU †K¬vwib civgvYy cÖfveK wnmv‡e KvR K‡i Ges Zv ÷ªv‡Uvwùqvi †_‡K †ewi‡q hvevi Av‡M 

3O  Gi GK jvL AYy †f‡½ w`‡Z cv‡i|  

UV 

UV 

UV 

UV 
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wPÎ: I‡Rvb Í̄i ÿqKiY 

I‡Rvb Í̄i ÿ‡qi cÖfve : 
gvby‡li Dci cÖfve : I‡Rvb Í̄i ÿq ev aŸsm cÖvß n‡j UV  iwk¥ mivmwi c„w_ex‡Z P‡j Avm‡e| G‡Z gvby‡li 
Z¡‡K K¨vÝvi I †Pv‡L Amg‡q Qvwb co‡e| w¯‹b K¨vÝv‡ii Rb¨ UV  iwk¥ A‡bKvs‡k `vqx| G iwk¥i cÖfv‡e 
gvby‡li ¯̂vfvweK †ivM cÖwZ‡iva ÿgZv n«vm, k¦vmbvjxi cÖ`vn, eªbKvBwUm I dzmdz‡mi wewfbœ  †ivM nq|  

Dw™¢̀  I Rxe Rš‘i Dci cÖfve : UV  iwk¥i cÖfv‡e mv‡jvKms‡kølY e¨vnZ nq| G‡Z Dw™¢‡`i Lv`¨ Drcv`b n«vm 
cvq| UV  iwk¥i cÖfv‡e dvB‡Uvcøv¼U‡bi Drcv`b n«vm cvq| d‡j gvQmn †h me Rxe G‡`i †L‡q †eu‡P _vK‡Z 
cv‡i Zv‡`i Drcv`b n«vm cv‡e| Lv`¨ k‡m¨ †ZRw®ŒqZv †`Lv w`‡e| Gi cÖfv‡e dj I ex‡Ri DrKl©Zv n«vm cv‡e|  

Rjevqyi cÖfve : evqygÛ‡j óªv‡Uvwùqvi AÂ‡j I‡Rvb Í̄i wejyß n‡j UV  iwk¥ mivmwi c„w_ex‡Z Avm‡e, G‡Z 
c„w_exi ZvcgvÎv e„w× cv‡e| †giæ AÂ‡ji eid Mjb e„w× cv‡e Ges mgy ª̀ c„‡ôi D”PZv evovq c„w_exi wewfbœ 
AÂ‡ji wb¤œf~wg cvwbi wb‡P Wz‡e hv‡e|  

 
wkÿv_©xi KvR  

1. 141,CFC− 115,CFC− 111CFC−  Gi ivmvqwbK ms‡KZ wjLyb|  
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mvi-ms‡ÿc :  

• †Kv‡bv c`v_© cwi‡e‡k Zvi ¯̂vfvweK cÖvK…wZK cÖvPzh© A‡cÿv AwaK cwigv‡Y Dcw ’̄Z †_‡K gvbyl¨RvwZ A_ev 
Ab¨vb¨ Rx‡ei ¯̂vfvweK Rxeb hvÎvi Dci weiƒc cÖwZwµqvi m„wó Ki‡j H c`v_©wU‡K ~̀lK ejv nq|  

• ~̀lK ỳB cÖKvi: cÖv_wgK (cÖvBgvix) I †MŠb  (†m‡KÛvix) ~̀lK|  

• kxZ cÖavb †`‡k kxZ Kv‡j dzj, dj I kvKmewR Drcv`‡bi D‡Ï‡k¨ Zvc I Av ª̀©Zv wbqwš¿Z Kuv‡Pi Ni 
ˆZwi Kiv nq G‡K MÖxb nvDR e‡j|  

• evqy gÛ‡j Dcw ’̄Z †h me M¨vmxq c`v‡_©i Aveib c„w_ex‡K Av”Qv`biƒ‡c †X‡K †i‡L c„„w_ex c„ô n‡Z 
wewKwiZ Zvc‡K gvnk~‡b¨ wd‡i †h‡Z evav †`q Ges f~-c„ô I ZrmsjMœ evqygÛj‡K DËß iv‡L Zv‡`i‡K 
MÖxb nvDm M¨vm e‡j|  

• wMÖb nvDR M¨vm nj Kve©b WvBA·vBW ,CO2 wg‡_b ,CH4 I‡Rvb ,O3  
†K¬v‡iv †d¬v‡iv Kve©b (CFC),

bvBUªvm A·vBW O)(N2  

• wMÖb nvDR cÖfv‡ei d‡j we‡k¦ ỳB ai‡Yi cÖwZwµqv †`Lv hvq| h_v, cÖwZK~j cÖwZwµqv, I AbyK~j 
cÖwZwµqv|  

• I‡Rvb Í̄‡ii MfxiZv gvcvi GKK nj Wemb (DU) 
 

 
cv‡VvËi g~j¨vqb-6.5 

 

mwVK DË‡ii cv‡k wUK (√√√√) wPý w`b 
1| MÖxb nvDR M¨vm¸‡jvi g‡a¨ wb‡¤œi †KvbwU evqygÛ‡j me‡P‡q †ewk _v‡K ? 

 K) 4CH  L) 2CO  M) 3O  N) CFC  

2| c„w_ex c„ô n‡Z UV iwk¥ cÖwZdwjZ n‡q gnvk~‡b¨ Zvc wewKwiZ n‡Z euvav †`qv †KvbwU ?  

 K) 4CH  L) 2O  M) 2NO  N) 22ClCH  

3| MÖxb nvDR cÖfv‡e †Kvb M¨vm AwaKZi `vqx ? 

 K) CFC  L) 4CH  M) 2CO  N) O(g)H2  

4| †Kvb¸‡jv MÖxb nvDR M¨vm, hv evqygÛ‡ji ZvcgvÎv e„w×i Rb¨ `vqx ? 

 K) 4CH , 2O , CFC  L) CFC , 2N , 2CO  

 M) ON2 , CFC , 4CH 2CO  N) 2O ,  2N , 2O , 4CH  

5| wd«qb-11 †KvbwU ? 

 K) 22ClCF  L) 2CFClF  M) 22 CClFCClF −  N) 3CFCl  
 

2. [ ]FCClCClFCHClF,CH,CClFCICHCHCIF,CHCIF 22322 −−−−  †hŠM¸‡jvi bvg wjLyb|  

3. I‡Rvb Í̄i ÿq Ges MÖxb nvDR cÖfv‡ei d‡j Avcbvi GjvKvq †h cÖvK…wZK wech©q n‡”Q Zvi Dci GKwU 
cÖwZ‡e`b ˆZwi K‡i †kÖwY wkÿ‡Ki wbKU Rgv w`b| 
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6| †KvbwU cÖvBgvix ~̀lK ? 

 K) PAN  L) 3O  M) 42SOH  N) SH2  

7| I‡Rvb Í̄i ÿq mva‡bi Rb¨ cÖavb †hŠM †KvbwU ? 

 K) CO  L) CFC  M) NO  N) 4CH  

8| wd«qb-11 †KvbwU ? 

 K) 22ClCF  L) ClCF3  M) ClCHF2  N) 2CHFCl  

9| 13−CFC Gi ms‡KZ †KvbwU ? 

 K) CHClF L) 22ClCF  M) ClCF3  N) 3CFCl  

10| MÖxb nvDR M¨vm †KvbwU ? 

 2COi)  4CHii)  ONiii) 2  

wb‡Pi †KvbwU mwVK ? 
 K) i I ii  L) i I iii  M) ii I iii N) i, ii I iii 
11| †Kvb ~̀l‡Ki Dcw ’̄wZ‡Z Dw™¢‡`i ms‡køl‡bi e¨vNvU N‡U Ges †K¬v‡ivwm‡mi D™¢e nq ? 

 K) SH2 M¨vm  L) 2SO  M) CFC  N) I‡Rvb  

12| wb‡Pi †KvbwU cÖv_wgK evqy ~̀lK bq ? 

 K) 3NH  L) SH2  M) CO N) 42SOH  

13| m~‡h©i Av‡jv †_‡K UV iwk¥ †kvlb K‡i †Kvb AÂj ? 
 K) Uª‡cvwõqvi  L) ÷ªv‡Uvwõqvi M) †g‡mvwõqvi  N) _v‡g©vwõqvi  
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 A¨vwmW e„wó (Acid rain) 
 

 
D‡Ïk¨ 

G cvV †k‡l wkÿv_x©iv-  

• A¨vwmW e„wói KviY kbv³ Ki‡Z Ges cÖwZKvi e¨vL¨v Ki‡Z cvi‡e| 
 
 
 
 

 
gyL¨ 
kã 

A¨vwmW e„wó, A¤øZ¡, †mŠi kw³, d¬y M¨vm, pH, dvB‡Uvcøv¼Ub, wR‡qvcøv¼Ub, dwmj 
dz‡qj, d¬yM¨vm wWmvjdvivB‡Rkb (FGD). 

 

A¨vwmW e„wó (Acid rain) 
evqygÛ‡j hw` †Kvb Kvi‡Y Kve©b, bvB‡Uªv‡Rb I mvjdv‡ii A·vB‡Wi AvwaK¨ †`Lv †`q ZLb e„wói 

cvwb ev wkwk‡ii m‡½ Gme M¨vm wg‡k e„wói cvwb ev wkwk‡ii A¤øZ¡ e„w× cvq| A¨vwmW e„wói Rb¨ `vqx evqy‡Z 
Dcw ’̄Z NOxI SO2 M¨v‡mi Zxeª ~̀lY| S  Ges N  Gi wewfbœ A·vBW evqy‡Z Dcw ’̄Z wewµqK,  cÖfveK I †mŠi 
kw³i cÖfv‡e 2O Ges OH2 Gi mv‡_ wewµqv K‡i h_vµ‡g H2SO4 Ges HNO3 MVb K‡i| H2SO4 Ges HNO3 
wgwkÖZ cvwb hLb e„wó AvKv‡i f~-c„‡ô cwZZ nq ZLb Zv‡K Avgiv A¨vwmW e„wó ewj| A¨vwmW e„wó‡Z me †_‡K 
†ewk f~wgKv iv‡L H2SO4 (60-65%)| Zvici 35)%(30HNO3 −  me‡P‡q Kg f~wgKv iv‡L HCl. A¨vwmW e„wói 
†ÿ‡Î pH Gi gvb 7 Gi †P‡q K‡g mvaviYZ 5.6 †_‡K 3.5 Gi g‡a¨ nq|  

 
A¨vwmW e„wó 

 
A¨vwmW e„wói cÖfve 

cvV-6.6 
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A¨vwmW e„wói KviY (Causes of acid rain) 
wkícÖavb AÂ‡j eo eo wkí KjKviLvbv _v‡K| H me KjKviLvbvq Kqjv, ivevi I mvjdvBW AvKwiK †cvov‡j 
Zv evqy ’̄ Aw·‡R‡bi mv‡_ wewµqv K‡i SO2 Drcbœ K‡i| ivmvqwbK KviLvbv¸wj‡Z H2SO4 e¨eüZ nq| Gi wKQz 
Ask ev®úiƒ‡c evqy‡Z wg‡k hvq| So-e„wói mgq we ỳ¨r ÿi‡Y evqyi 2N I O2 hy³ n‡q NO2 Drcbœ K‡i| gvwU‡Z 
e¨eüZ wewfbœ bvB‡Uªv‡Rb NwUZ mvi †hgb BDwiqv cÖf…wZ RvwiZ n‡q NO2 M¨v‡m cwiYZ nq| evqy‡Z 22 SO,NO

I H2SO4 ev®ú cÖf„wZ evqyi Rjxq ev‡®úi mv‡_ wewµqv K‡i A¨vwmW e„wó m„wó K‡i|  

    (aq)2HNO)O(HO(g),NO

(aq)SOH)O(H(g),SO

(aq)SOH)O(H (g),SO

3222

4223

3222

→++

→+

→+

l

l

l

 

 

A¨vwmW e„wói cÖfve (Effect of acid rain) 
gvwU I Dw™¢‡`i Dci cÖfve : A¨vwmW e„wói Kvi‡Y gvwUi pH K‡g hvq| G‡Z gvwU‡Z emevmiZ AbyRxe¸‡jv g‡i 
hvq, d‡j gvwUi De©iZv e¨vcKfv‡e n«vm cvq| A¨vwmW e„wói cÖfv‡e gvwUi wewfbœ avZz Ges avZe jeY¸‡jvi 
ª̀eYxqZvi cwieZ©b N‡U; G‡Z Dw™¢̀  Zvi cÖ‡qvRbxq cywó Dcv`vb gvwU †_‡K mwVKfv‡e MÖnY Ki‡Z cv‡i bv| †h 
Kvi‡Y Mv‡Qi cvZv Sj‡m I KyuK‡o hvq, mv‡jvK ms‡kølY cÖwµqv e¨nZ nq Ges Mv‡Qi e„w× I †ivM cÖwZ‡iva 
ÿgZv K‡g hvq| D‡jøL¨, gvwUi pH Gi gvb 3 A‡cÿv Kg n‡j †mLv‡b Avi dmj Drcv`b m¤¢e nq bv|  
RjR Rx‡ei Dci cÖfve : A¨vwmW e„wói Kvi‡Y cvwbi pH  n«vm cvIqvq gv‡Qi Lvevi dvB‡Uvcøv¼Ub I 
wR‡qvcøv¼Ub Drcv`b n«vm cvq, gv‡Qi cÖRbb I wWg Drcv`b K‡g hvq| Rjvav‡ii cvwbi A¤øZ¡ Lye †ewk n‡j 
cvwb‡Z 342 )(SOAl m„wó nq| KviY, H2SO4 Rjvav‡ii gvwUi A ª̀eYxq ÿviKxq Dcv`vb )O(Al 32  Gi mv‡_ 

wewµqv K‡i +3Al  m„wó K‡i| Rjvk‡qi 
+3Al  gv‡Qi k¦vmZš¿ AvµgY K‡i| d‡j gvQ Aw·‡Rb ¯̂íZvi Kvi‡Y 

gviv hvq| GK K_vq A¨vwmW e„wói Kvi‡Y RjgÛ‡ji B‡Kvwm‡÷g Pigfv‡e e¨vnZ nq|  
’̄vcZ¨ I Bgvi‡Zi Dci cÖfve : A¨vwmW e„wói Kvi‡Y wewfbœ HwZnvwmK ’̄vcbv, gvi‡ej cv_i wbwg©Z wewìs, ¯§„wZ 
†mŠa, fv¯‹h©, avZe †mZz cÖf~wZ e¨vcKfv‡e ÿwZMȪ ’ nq| KviY cv_i I avZe c`v‡_©i mv‡_ A¨vwmW wewµqv K‡i 
G‡`i ÿq mvab K‡i _v‡K|  

↑+→+

+↑+↓→+

2442

224423

HFeSOSOHFe

OHCOCaSOSOHCaCO
 

gvby‡li Dci cÖfve : A¨vwmW e„wói Kvi‡Y wewfbœ avZe c`v_© cvwb‡Z wg‡k hvq Ges G¸‡jv cvwbi gva¨‡g kix‡i 
cÖ‡ek K‡i gvby‡li ¯̂v ’̄̈ nvwb NUvq| A¨vwmW e„wó gvby‡li Pzj I Z¡‡Ki ÿwZ K‡i| ZvQvov 42SOH Ges 3HNO

wgwkÖZ cvwb MÖnY Ki‡j gvby‡li k¦vmhš¿, œ̄vqyZš¿ I cwicvK wµqv `viæb fv‡e e¨vnZ nq|  

A¨vwmW e„wói cÖwZKvi (Prevention or remedy of acid rain) :  

1| wkí KviLvbvi wPgwb w`‡q wbM©Z M¨vm ev d¬y M¨vm (flue gas) ‡_‡K ÿwZKviK 2SO M¨vm‡K ÿviKxq cwi‡e‡k 
†kvlY Kiv‡bv hvq| G‡K d¬z M¨vm wWmvjdvivB‡Rkb ev FGD cøv›U e‡j| FGD cøv‡›U Pzbvcv_i I Pz‡bi cvwbi 
wgkÖ‡Y d¬z M¨vm Pvjbv K‡i ÿwZKviK 2SO ‡kvlY Kiv‡bv hvq| myZivs wgj KjKviLvbvi eR©̈  M¨vm evZv‡m mivmwi 
†Q‡o bv w`‡q FGD cøv›U e¨envi Kiv DwPZ| †kvlY wewµqv¸wj wb¤œiƒc :  

 

O)2H2(CaSO)O(4H(g)O(s)2CaSO

(s)CaSO(g)SOCaO(s)

(g)COCaSO(g)SO(s)CaCO

24223

32

2423

→++

→+

+→+

l
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2| A¨vwmW e„wói cÖwZKv‡ii Rb¨ Kqjv ‡cvov‡bv, MvQ I mvjdvi NwUZ †hŠM ‡cvov‡bv eÜ Ki‡Z n‡e| 
 

 

[ ª̀óe¨t e„wói cvwbi pH 4.5 Gi wb‡Pi n‡j Zv A¤øxq n‡e Ges A¨vwmW e„wó wn‡m‡e MY¨ n‡e| mvaviY e„wói cvwb 
mvgvb¨ A¤øxq (pH =5.6 - 6.7)| KviY evqygÛ‡j ¯̂vfvweK gvÎvq 2CO _v‡K|] 
 

 
mvi-ms‡ÿc :  

• 42SOH I 3HNO wgwkÖZ cvwb hLb e„wói AvKv‡i f~-c„‡ô cwZZ nq ZLb Zv‡K Avgiv A¨vwmW e„wó ewj|  

• A¨vwmW e„wói †ÿ‡Î pH Gi gvb 7 Gi †P‡q Kg mvaviYZ: 5.5 †_‡K 3.5 Gi g‡a¨ nq|  
• evqy‡Z NO2, SO2 I 42SOH ev®ú cÖf~wZ evqyi Rjxq ev‡®úi Rjxq ev‡®úi mv‡_ wewµqvq A¨vwmW e„wó 

m„wó K‡i|  
• A¨vwmW e„wói Kvi‡Y gvwUi pH K‡g hvq Ges cvwbi pH  n«vm cvq|  
• A¨vwmW e„wói Kvi‡Y wewfbœ HwZnvwmK ’̄vcbv, gvi‡ej cv_i wbwg©Z wewìs, ¯§„wZ‡mŠa, fv¯‹h©, avZe †mZz 

cÖf„wZ e¨vcKfv‡e ÿwZMȪ ’ nq|  
• A¨vwmW e„wói Kvi‡Y wewfbœ avZe c`v_© cvwb‡Z wg‡k hvq Ges G¸‡jv cvwbi gva¨‡g kix‡i cÖ‡ek K‡i 

gvby‡li ¯̂v ’̄̈  nvwb NUvq|  
• A¨vwmW e„wói cÖwZKv‡ii Rb¨ Kqjv †cvov‡bv, MvQ I mvjdvi NwUZ †hŠM †cvov‡bv eÜ Ki‡Z n‡e| 

 
wkÿv_©xi KvR  

1. A¨vwmW e„wó I Gi cÖwZKvi wel‡q covi ci Avcbvi Abyave‡bi wfwË‡Z ‡Kvb †Kvb GjvKvq A¨vwmW e„wói 
m¤¢vebv i‡q‡Q Zv KviY mn wi‡cvU© ˆZwi Kiæb| Avcbvi ˆZwi wi‡cvU© wb‡q mnKg©x‡`i mv‡_ Z_¨ wewbgq 
Kiæb|  

               mvjdvihy³ dwmj dz‡qj + BONOHACOO 22222  →+++→ we`y¨rdib  

1. A¨vwmW e„wó m„„wó‡Z A I B Gi g‡a¨ †KvbwU g~L¨ f~wgKv cvjb K‡i ? mgxKib mn e¨vL¨v Kiæb|  
2. DÏxc‡Ki B cÖK…wZi Avkxe©v` Ges Awfkvc ỳ‡Uv‡ZB f~wgKv ivL‡Z cv‡i e¨vL¨v Kiæb|  
3. weL¨vZ AvMÖvi ZvRgnj A¨vwmW e„wó‡Z †Kb ÿwZMȪ ’ n‡q‡Q hyw³mn we‡kølY Kiæb| 

 
wkÿv_©xi KvR †Kvb GjvKvq A¨vwmW e„wói m¤¢vebv we‡kølY| el©vKv‡j wkívÂ‡ji km 43 − Gi 

g‡a¨ cixÿvwU m¤úbœ Ki‡Z n‡e| 

1| cixÿvi Rb¨ Kgc‡ÿ 5wU eo weKvi ( mL 1000 ) fvjfv‡e cwi®‹vi Kiæb| cwi®‹v‡ii Rb¨ cwi®‹viK wgkÖY 
)SOHOCr(Na 42722 + I cvwZZ cvwb e¨envi Kiæb| Gici weKvi¸wj ïKvb|  

2| e„wó ïiæ nevi Av‡M ev ïiæi m‡½ m‡½ m105−  ~̀i‡Z¡ ci ci weKvi¸wj gvwU †_‡K GKUz DPz RvqMvq 
ivLyb|  
3| 32 − wgwbU ci weKvi¸‡jv mwi‡q Avbyb|  
4| Gevi cÖv_wgKfv‡e weKv‡ii e„wói cvwb bxj wjUgvm KvMR Øviv cixÿv Kiæb| hw` bxj wjUgvm KvMR jvj 
e‡Y© cwiYZ nq Z‡e eyS‡Z n‡e e„wói cvwb A¤øxq (acidic)|  
5| 4bs cixÿv BwZevPK n‡j GB AÂ‡j A¨vwmW e„wói m¤¢vebv Av‡Q aiv nq|  
6| pH wgUvi Øviv e„wói cvwbi mwVK pH  wbY©q K‡i GB cvwbi A¤øZ¡ wbwðZ Kiæb|  
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cv‡VvËi g~j¨vqb-6.6 

mwVK DË‡ii cv‡k wUK (√) wUý w`b  
1| A¨vwmW e„wói Rb¨ wb‡Pi †KvbwU AwaK `vqx? 
 K)  NO L) NO2  

M)  SO2 N) SO3 
2| A¨vwmW e„wói Kvi‡Y Rjvk‡qi cvwb‡Z wb‡Pi †Kvb Avqb m„wó nq hv gv‡Qi g„Zz¨i cÖavb KviY? 
 K) +3

Al  L) +2Fe  M) +3Fe  M) +2ea  
3| A¨vwmW e„wói pH gvb- 
 K) 0.35.2 −  L) 5.30.3 −  M) 5.75.5 −  N) 5.55.3 −  
4| d¬y M¨vm n‡jv 

 i) CO2 ii) NO2 iii) SO2  
wb‡Pi †KvbwU mwVK? 
 K) i  I ii  L) i  I iii  M) ii  I iii  N) i , ii  I iii  
5| A¨vwmW e„wó n«v‡mi Dcvq- 

 i SOx, NOx ‡K wdëvi K‡i c„_K Ki‡Z n‡e|  

 ii wPgbxi gy‡L ÿviKxq Dcv`v‡bi cÖ‡R± ’̄vcb Ki‡Z n‡e|  

 iii evqykw³ dy‡qj †m‡ji e¨envi evov‡Z n‡e|  

wb‡Pi †KvbwU mwVK? 
 K) i  I ii  L) i  I iii  M) ii  I iii  N) i , ii  I iii  
6| evsjv‡`k †fŠ-‡MvwjK Kvi‡YB AZ¨šÍ SuywKc~Y© ms‡e`bkxj AÂ‡j Aew ’̄Z| mgy‡ ª̀i KvQvKvwQ nIqvq cÖvqB 
†`‡ki `wÿbvÂj cøvweZ nq| Z‡e wbKU fwel¨‡Z †`‡ki `wÿbvÂ‡ji A‡bKvsk ’̄vqxfv‡e wbgw¾Z nIqvi GKwU 
†hŠw³K KviY n‡Z cv‡i- 

 i we‡k¦i DbœZ †`k¸‡jvi wbqš¿bnxb wmGdwmi e¨envi 

 ii gvwU‡Z bvB‡Uªv‡R‡bi wd‡·k‡bi Rb¨ f~wgÿq 

 iii ‡`‡k A¨vwmW e„wói gvÎv e„w×KiY|  

wb‡Pi †KvbwU mwVK ? 

 K) i I ii L) ii I iii M) i I iii  N) i, ii I iii  
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 Lv`¨ k„•Lj 
 

 
D‡Ïk¨ 

G cvV †k‡l wkÿv_x©iv-  

• Lv`¨ k„•L‡j fvix avZz hy³ nIqvi KviY e¨vL¨v Ki‡Z cvi‡eb| 
• Lv`¨ k„•L‡j As, Cr, Pb I Cd hy³ nIqvi cÖfve we‡kølY Ki‡Z cvi‡eb| 

 
 

 gyL¨ kã 
Lv`¨ k„sLj, GbRvBg, Av‡m©wb‡Kvwmm (arsenicosis), †cwómvBW (Pesticide), †÷v‡iR 
e¨vUvwi, M¨v‡mvwjb, wimvB‡Kj ev cybiveZ©b, bwKs, A¨vw›UbK, †jW Av‡m©‡bU, 
†÷wejvBRvi, AvDP-AvDP‡ivM, eªsKvBwUm, nvBcvi †Ubkb, Gwbwgqv| 

 

Lv`¨ k„sLj (Food chain)  
Dw™¢̀  I cÖvwYRM‡Zi Lv‡`¨i Drm n‡jv gvwU, cvwb I evqy| gvwU, cvwb I evqy‡Z hv Rb¥vq Dw™¢̀  I 

cÖvwYRMZ Zv Lv`¨ wnmv‡e MÖnY K‡i| Avevi cÖvwYRMZ Lv`¨ AvniY K‡i Dw™¢̀  RMZ †_‡K| GQvov cÖvwYRM‡Zi 
m`m¨iv (gvbyl I Ab¨vb¨ Rxe) Lv‡`¨i Dci G‡K Ac‡ii Dci wbf©ikxj| A_©vr Lv`¨‡K gva¨g a‡i Zvi Drm I 
e¨enviKvix‡`i g‡a¨ cvi¯úwiK m¤ú‡K©i †h k„sLj iPbv Kiv hvq †mUvB n‡jv Lv`¨ k„sLj| wb‡Pi wP‡Î Lv`¨ 
k„sLj †`Lv‡bv n‡jv|  
 

 
 
 

 
 

 
wPÎ 6.7.1: Lv`¨ k„•Lj 

wewfbœ Kvi‡Y GB Lv`¨ k„sL‡j fvix avZz †hgb As (Av‡m©wbK) Cr (‡µwgqvg), Pb (‡jW ev mxmv), Cd 
(K¨vWwgqvg), Hg (gviKvwi ev cvi`) BZ¨vw` cÖ‡ek K‡i|  
Gme fvix avZz k„sL‡j cÖ‡e‡ki d‡j ev hy³ nevi d‡j cÖvwY I Dw™¢̀ RM‡Zi Dci weiƒc ev ÿwZKi cÖfve c‡o| 
wKQz GbRvB‡gi g‡a¨ avZz _v‡K| GB avZzhy³ GbRvBg¸‡jv‡K †gUv‡jv GbRvBg e‡j| wewfbœ avZz †hgb Hg, Pb 
BZ¨vw` GbRvB‡gi avZz‡K cÖwZ ’̄vwcZ K‡i Zvi wµqv c×wZi cwieZ©b K‡i kix‡ii ÿwZ mvab K‡i| †hgb 
` Í̄vhy³ GbRvB‡gi ` Í̄v avZz Cd Øviv cÖwZ ’̄vwcZ n‡q kix‡i welwµqvi m„wó K‡i|  

Lv`¨ k„•L‡j fvix avZz (As, Cr, Pb, Cd) hy³ nIqvi KviY Causes of addition of heavy metal (As, Cr, Pb, 

Cd) in food chain. 
Av‡m©wbK hy³ nevi KviY : Lv`¨ k„sL‡j Av‡m©wb‡Ki cÖ‡e‡ki g~j Drm n‡”Q gvwU I cvwb| Dw™¢̀  gvwU n‡Z Lv`¨ 
wnmv‡e Av‡m©wbK MÖnY K‡i Ges gvbyl Dw™¢`‡K Lv`¨ (Mg, kvK, djg~j BZ¨vw`) wn‡m‡e MÖnY Ki‡j gvby‡li †`‡n 
Av‡m©wbK cÖ‡ek K‡i| Avevi RjR cÖvwYi  (†hgb gvQ) †`‡n Av‡m©wbK cÖ‡ek K‡i Av‡m©wbK hy³ cvwbi gva¨‡g| 
gvbyl †mB gvQ Lv`¨ wn‡m‡e MÖnY Ki‡j Lv`¨ k„sL‡j Av‡m©wbK cÖ‡ek K‡i| e ‘̄Z, Av‡m©wbK k¦vm-cÖk¦vm (evqy) I 

cvV-6.7 
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ˆ`bw›`b Lvev‡ii m‡½ gvby‡li kix‡i cÖ‡ek K‡i Ges Av‡m©wb‡Ki welwµqvq AvµvšÍ nq| GB welwµqvi bvg 
Av‡m©wb‡Kvwmm (arsenicosis)|  
†µvwgqvg hy³ nevi KviY : †µvwgqvg GKwU fvix Ges gvbe †`‡ni Rb¨ welv³ avZz| Zwor cÖ‡jcb wk‡í, e¨vUvix 
wk‡í, Pvgov wk‡í, msKi avZz wk‡í cÖPzi cwigvY †µvwgqvg Ges †µvwgqv‡gi †hŠM e¨envi Kiv nq| Gme wk‡íi 
e‡R©̈ i mv‡_ †µvwgqvg cvwb‡Z wg‡k cvwb‡K ~̀wlZ K‡i| Hme GjvKvi gvwUI †µvwgqvg ~̀l‡Yi wkKvi nq| 
†µvwgqvg ~̀wlZ cvwbi gvQ †L‡jI kix‡i †µvwgqvg cÖ‡ek K‡i welwµqv NUv‡Z cv‡i| 
†jW ev mxmv hy³ nevi KviY : cwi‡ek ~̀lK wn‡m‡e fvwi avZzi g‡a¨ mxmv ev †jW Ab¨Zg| †gŠj †jW ev †j‡Wi 
†hŠM cvwb‡Z ª̀ve¨ ’̄vqx +2Pb  Avqb Drcv`‡bi gva¨‡g cÖvwYRM‡Zi Dci ÿwZKi cÖfve m„wó K‡i| †h K‡qKwU 
Kvi‡Y †jW ev mxmv Lv`¨ k„sL‡j cÖ‡ek K‡i Zv wb¤œiƒc:  
1| †÷v‡iR e¨vUvwi (Storage battery) 
2| †c‡Uªv‡ji `nb (Combustion of petrol)  
3| M¨v‡mvwj‡bi `nb (Combustion of gasoline) 
4| ‡cw÷mvBW (Pesticide) 
5| †j‡Wi Av Í̄iY hy³ wU‡bi K¨vb 
wb‡P G‡K G‡K cÖ‡Z¨KwUi KviY m¤ú‡K© Av‡jvPbv Kiv n‡jv|  
1| ‡÷v‡iR e¨vUvwi : †÷v‡iR e¨vUvwi‡Z B‡jK‡UªvW wn‡m‡e e¨eüZ mxmvi wimvB‡Kj ev cybiveZ©b Kivi mgq 
AmZ©KZvekZ mxmv cwi‡e‡k gy³ nq| GQvov †h mg Í̄ e¨vUvwi wimvB‡Kj Kiv m¤¢e bq †m¸wj‡K Wv÷we‡b †d‡j 
†`Iqv nq| d‡j Kvjµ‡g mxmv cwi‡e‡k msµwgZ nq| cvwb‡Z ev gvwU‡Z †jW cwiewZ©Z n‡q +2Pb  Drcbœ K‡i, 
hv Dw™¢̀  ev cÖvwY Lv‡`¨i gva¨‡g MÖnY K‡i| d‡j Lv`¨ k„sL‡ji gva¨‡g gvby‡li †`‡n msµwgZ nq|  
2| †c‡Uªv‡ji `nb : †c‡Uªv‡ji `n‡bi d‡j †c‡Uªv‡ji g‡a¨ †fRvj wn‡m‡e hy³ †jW †gvUi Mvwoi `n‡bi d‡j 
evqy‡Z †g‡k| d‡j gvby‡li k¦vm cÖk¦v‡mi mv‡_ †jW gvby‡li †`‡n cÖ‡ek K‡i| GQvov evqy ’̄ †jW e„wói cvwbi mv‡_ 
wgwkÖZ n‡q cyKzi n«̀  ev cvwb‡Z hy³ nq| cvwb I gvwU n‡Z †jW ev mxmv Lv`¨ k„sL‡j cÖ‡ek K‡i|  
3| M¨v‡mvwj‡bi `nb : M¨v‡mvwj‡bi bwKs Kgv‡bvi Rb¨ A¨vw›UbK (antinock) wn‡m‡e e¨eüZ †UUªvB_vBj †jW 

Pb))H((C 452 e¨eüZ nq| M¨v‡mvwj‡bi `n‡bi d‡j †jW cwi‡e‡k hy³ n‡q welv³Zvi m„wó K‡i Ges Zv Lv`¨ 
k„sL‡j cÖ‡ek K‡i|  
4| †cw÷ mvBW : †jW Av‡m©‡bU †cw÷mvBW wn‡m‡e e¨env‡ii d‡j †jW welv³Zvi m„wó K‡i|  
5| mxmv ev †j‡Wi Av Í̄iY hy³ wU‡bi K¨v‡b A¤øxq cvbxq ivLvi d‡j A¤øxq cvbxq‡Z mxmvi K¨vb n‡Z mxmv hy³ 
n‡Z cv‡i|   
K¨vWwgqvg hy³ nevi KviY : ivmvqwbKfv‡e Zn I Cd mgag©x avZz| cÖK…wZ‡Z Giv GKBmv‡_ Ae ’̄vb K‡i| ` Í̄v 
(wRsK) Rx‡ei Rb¨ GKwU cÖ‡qvRbxq Dcv`vb| A_P K¨vWwgqvg †mLv‡b gvivZ¥K wel| cÖavbZ Lv`¨, cvbxq I 
aygcv‡bi mv‡_ K¨vWwgqvg gvby‡li kix‡i cÖ‡ek K‡i| cwimsL¨v‡b Rvbv hvq, GKRb e¨w³ cÖwZw`b 

Cdmg15050 −  MÖnY K‡i _v‡K| hw`I gjgy‡Îi mv‡_ Gi cÖavb GKwU fMœvsk †ei n‡q hvq| i‡³ Cd Gi 
gvÎv 10 ppb Gi wb‡P _vK‡j Zv ¯̂vfvweK e‡j MY¨ nq| cvbxq R‡j avZzwUi mnbxq gvÎv ppb5 | ‡h †h Kvi‡Y 
K¨vWwgqvg gvwU, cvwb I evqy‡Z cÖ‡ek K‡i gvby‡li Lv`¨ k„sL‡j hy³ nq Zv wb‡P D‡jøL Kiv n‡jv|  
1| †÷wejvBRvi wn‡m‡e (‡hgb PVC cøvw÷K Drcv`b) ev iO wn‡m‡e (iwOb cøvw÷K Drcv`b) K¨vWwgqvg †hŠM 
e¨eüZ nq| e¨env‡ii ci K¨vWwgqvg mg„× cøvw÷K eR©̈  c`v_©iƒ‡c cwi‡e‡k wbwÿß nq| Gme cøvw÷K hLb 
f¯§xKiY Kiv nq ZLb K¨vWwgqvg gy³ nq I evqy‡Z †g‡k|  
2| wRsK wb®‹vkb Kivi mgq DcRvZ wn‡m‡e K¨vWwgqvg cwi‡e‡k Qwo‡q c‡o|  
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3| K¨vWwgqvg †cø‡UW B¤úv‡Zi wimvB‡K‡ji mgq D”P Zv‡c wKQz cwigvY K¨vWwgqvg DØvqx nq Ges Zv evqy‡Z 
hy³ nq| k¦vm-cÖk¦v‡mi gva¨‡g gvbyl I Ab¨vb¨ Rxe Zv MÖnY K‡i|  
4| K…wl Rwg‡Z dm‡dU mv‡ii ms‡M wKQz cwigvY Cd cÖK…wZ‡Z hy³ nq|  
5| wiPv‡R©ej wb‡Kj-K¨vWwgqvg e¨vUvwii B‡jK‡UªvW K¨vWwgqvg Øviv ˆZwi nq| (cÖwZwU e¨vUvwi‡Z cÖvq 5g Cd 

_v‡K| e¨env‡ii ci e¨vUvwi Wv÷we‡b †d‡j †`Iqv nq| d‡j f¯§xKi‡Yi ci Cd evqy‡Z gy³ nq|  

Lv`¨ k„•L‡j fvix avZz (As, Cr, Pb, Cd) hy³ nevi cÖfve: Effeers of heavy metals addition in food chain. 
gvbe kix‡i Av‡m©wbK (As) Gi cÖfve : Av‡m©wb‡Ki cÖfv‡e wb¤œwjwLZ ÿwZi cÖfve cwijwÿZ nq : 

cvKZš¿xq cÖfve : cvK ’̄jx‡Z cÖ̀ vn m„wó nq, Mjv 
I gynMnŸi ïwK‡q hvq, ewg ewg fve I 
Ge‡Wv‡gbvj hš¿Yv nq|  

hK…r-msµvšÍ cÖfve : hK…‡Z wm‡ivwmm, †cvU©vj 
nvBcvi‡Ubkb, d¨vwU wW‡Rbv‡ikvb †`Lv ‡`q|  

i³-msµvšÍ cÖfve : †jvwnZ i³KwYKvi Aw·‡Rb 
mieivn  n«vm cvq| Gwbwgqv ev _ª‡¤̂vmvBwUm nq|  

e„°-msµvšÍ cÖfve : e„‡°I g~Î Drcv`b wµqv 
e¨vnZ nq Ges e„‡°i K‡U©· AÂj A¨vwKDU 
Av‡m©wbK welwµqv nq|  

ü`msenbZš¿xq cÖfve : i³bvwj‡Z jy‡gb 
wW‡cvwRk‡bi gva¨‡g msKxY© nq|  

œ̄vqy-msµvšÍ cÖfve : ¯úk© I hš¿Yv Abyf~wZ †jvc 
cvq, nvZ I cv‡qi †cwk ïwK‡q hvq|  

k¦mb-msµvšÍ cÖfve : cvj‡gvbvwi BwWgv, eªswKqvj 
wbD‡gvwbqvi m„wó nq|  

Av‡m©wbK Kviwm‡bvgv m„wó K‡i| Gi Øviv AvµvšÍ 
e¨w³ K¨vÝv‡i gviv hvq|  

Z¡K-msµvšÍ cÖfve : gyL I †Pv‡Li cvZvi Z¡‡K 
Bivw_ªgv m„wó nq|  

Av‡m©wb‡Ki µwbK welwµqvi DNA Gi wgD‡Ukvb 
N‡U Ges wR‡bi wgD‡Ukv‡bi d‡j A¯̂vfvweK 
kvixie„Ëxi ˆewk‡ó¨i cÖKvk N‡U|  

 
gvbe kix‡i †µvwgqvg (Cr) Gi cÖfve 
1| †µvwgqv‡gi welwµqv ej‡Z Kvh©Z Cr(VI)  Gi welwµqv †evSvq| †µv‡gU a~wji ms¯ú‡k© eûw`b a‡i Ae ’̄vb 
Ki‡j dzmdz‡mi K¨vÝvi ch©šÍ n‡Z cv‡i|  
2| Møy‡Kv‡Ri wecvK wµqvq Cr(III) AšÍf©y³ _v‡K Ges eûg~Î †iv‡M AvµvšÍ e¨w³i i‡³ Møy‡Kv‡Ri cwigvY evwo‡q 
†`q|  

3| Lvev‡ii mv‡_ wgwkÖZ †µv‡gUI fxlY ÿwZKi : RxeRš‘‡K cÖwZw`b Lvev‡ii mv‡_ ppm05  wgwk‡q LvB‡q 
w`‡q †`Lv †M‡Q Zv‡`i ¯v̂fvweK e„w× e¨vnZ nq Ges hK…r I wKWwb weKj n‡q c‡o|  
4| †µvwgqv‡gi welwµqvq AvµvšÍ GKRb e¨w³ Pg©‡ivM, cvK ’̄jxi Nv, eªsKvBwUm cÖf…wZ †iv‡Mi wkKvi n‡Z 
cv‡i| GgbwK Zvi K¨vÝvi ch©šÍ n‡Z cv‡i|  
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wPÎ: gvbe‡`‡n †µvwgqv‡gi ÿwZKi cÖfve
gvbe kix‡i †jW (Pb) Gi cÖfve 
1| †j‡Wi cÖavb Rxe ivmvqwbK cÖfve n‡jv i‡
webó nq|  
2| i‡³ Gi gvÎv †ewk n‡j wKWwbi wewfbœ RwUjZv †`Lv †`q| 
3| ˆRe †jW (TEL, TML) cÖfv‡e †R‡bwUK cwieZ©b n‡Z cv‡i| 
4| kix‡i Aw·‡Rb cÖev‡ni Øviv Møy‡KvR fvO‡bi gva¨‡g kw
5| i‡³ †j‡Wi AwaK gvÎv i³Pvc evovq Ges 
6| mvZ eQ‡ii Kg eqmx wkïi gw Í̄‡®‹i weKvk jvf e¨vnZ nq| 
7| i‡³i Pb Gi NbgvÎv 0.3 ppm n‡jB ¯̂vfvweK cwicvKw
ppm n‡j wn‡gv‡Møvwe‡bi cwigvY K‡g A¨v‡bwgqvi jÿY †`Lv †`q| 
8| kix‡i AwZwi³ Cd kÖeY Bw› ª̀‡qi ÿwZ K‡i| 

gvbe kix‡i K¨vWwgqvg (Cd) Gi cÖfve 
Lv`¨ k„•L‡ji gva¨‡g gvby‡li kix‡i K¨vWwgqvg cÖ‡ek K‡i| Avjy, km¨`vbv, †hgb
gva¨‡g gvby‡li kix‡i K¨vWwgqvg cÖ‡ek K‡i|
1| e„° Ges dzmdz‡mi ¯̂vfvweK wµqv wewNœZ nq| K¨vWwgqvg ~̀

 

 
wPÎ: gvbe‡`‡n †µvwgqv‡gi ÿwZKi cÖfve 

1| †j‡Wi cÖavb Rxe ivmvqwbK cÖfve n‡jv i‡³ GwU wn‡gv‡Møvweb ms‡køl‡Y evav cÖ̀ vb K‡i| G‡Z wn‡gv‡Møvweb 

Gi gvÎv †ewk n‡j wKWwbi wewfbœ RwUjZv †`Lv †`q|  
) cÖfv‡e †R‡bwUK cwieZ©b n‡Z cv‡i|  

‡KvR fvO‡bi gva¨‡g kw³ Drcv`‡bi †KŠkj Pb Øviv evavMÖ Í̄ nq| 
Pvc evovq Ges Pb Gi msµg‡Y ¿̄x †jv‡Ki Mf©cvZ NUvi m¤¢vebv _v‡K| 

6| mvZ eQ‡ii Kg eqmx wkïi gw Í̄‡®‹i weKvk jvf e¨vnZ nq|  
n‡jB ¯̂vfvweK cwicvKwµqvq cÖwZeÜKZvi m„wó nq| Z‡e gvÎv †e‡o 

n‡j wn‡gv‡Møvwe‡bi cwigvY K‡g A¨v‡bwgqvi jÿY †`Lv †`q|  
kÖeY Bw› ª̀‡qi ÿwZ K‡i|  

 
wPÎ: gvbe †`‡n †jW avZzi cÖfve 

Gi cÖfve : K¨vWwgqvg hy³ cvwb I gvwU n‡Z Dw™¢̀  K¨vWwgqvg msMÖn K‡i| d‡j 
Lv`¨ k„•L‡ji gva¨‡g gvby‡li kix‡i K¨vWwgqvg cÖ‡ek K‡i| Avjy, km¨`vbv, †hgb- Pvj,Mg Ges Wvj cÖf…wZi 
gva¨‡g gvby‡li kix‡i K¨vWwgqvg cÖ‡ek K‡i| 

weK wµqv wewNœZ nq| K¨vWwgqvg ~̀l‡Y wKWwb ev e„‡° cv_i R‡b¥| 

c„ôvÑ284 

GwU wn‡gv‡Møvweb ms‡køl‡Y evav cÖ̀ vb K‡i| G‡Z wn‡gv‡Møvweb 

Øviv evavMÖ Í̄ nq|  
m¤¢vebv _v‡K|  

µqvq cÖwZeÜKZvi m„wó nq| Z‡e gvÎv †e‡o 0.8 

wgqvg msMÖn K‡i| d‡j 
Pvj,Mg Ges Wvj cÖf…wZi 

l‡Y wKWwb ev e„‡° cv_i R‡b¥|  
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2| A¨vwbwgqv †ivM nq Ges n«̀ h‡š¿i ¯v̂fvweK Kvh©µg wewNœZ nq| K¨vWwgqvg nv‡oi K¨vjwmqvg Avqb‡K 
cÖwZ ’̄vcb K‡i| Gi Rb¨ nv‡oi ÿq nq I nvo f½yi n‡q c‡o| 
3| wecvK wµqv A¯̂vfvweK nq| 
4| Cd Gi welwµqvq gvby‡li mwÜ ’̄v‡b Zxeª hš¿bvi m„wó nq| 
5| K¨vWwgqvv‡gi welwµqvq i³Pvc e„w× I i³ ¯̂íZv †ivM †`Lv ‡`q| 
 

 

 
mvi-ms‡ÿc :  

Lv`¨‡K gva¨g a‡i Zvi Drm I e¨enviKvix‡`i g‡a¨ cvi¯úwiK m¤ú‡K©i †h k„sLj iPbv Kiv hvq †mUvB n‡jv 
Lv`¨ k„sLj|  
Lv`¨ k„sL‡j Av‡m©wb‡Ki cÖ‡e‡ki g~j Drm n‡”Q gvwU I cvwb|  
e ‘̄Z Av‡m©wbK k¦vm-cÖk¦vm (evqy) I ˆ`bw›`b Lvev‡ii ms‡M gvby‡li kix‡i cÖ‡ek K‡i Ges Av‡m©wb‡Ki 
welwµqvq AvµvšÍ nq| GB welwµqvi bvg Av‡m©wb‡Kvwmm|  
‡µvwgqvg GKwU fvix Ges gvbe‡`‡ni Rb¨ welv³ avZz| 
‡µvwgqvg wgwkÖZ ~̀wlZ cvwbi gvQ †L‡jI kix‡i †µvwgqvg cÖ‡ek K‡i welwµqv NUv‡Z cv‡i|  
‡gŠj †jW ev †j‡Wi †hŠM cvwb‡Z ª̀ve¨ ’̄vqx Pb Avqb Drcv`‡bi gva¨‡g cÖvwYRM‡Zi Dci ÿwZKi cÖfve m„wó 
K‡i|  
cÖavbZ Lv`¨, cvbxq I aygcv‡bi mv‡_ K¨vWwgqvg gvby‡li kix‡i cÖ‡ek K‡i|  

i‡³ Cd Gi gvÎv ppb 10  Gi wb‡P _vK‡j Zv ¯̂vfvweK e‡j Mb¨ Kiv nq|  

`xN©w`b ¯̂í gvÎvi Av‡m©wbK MÖnY Ki‡j ¯̂v‡ ’̄̈ i gvivZ¥K ÿwZ nq| AwZgvÎvq Av‡m©wbK MÖn‡Y gvby‡li g„Zz¨ 
ch©šÍ n‡Z cv‡i|  
‡µvwgqv‡gi welwµqvq AvµvšÍ GKRb e¨w³ Pg©‡ivM, cvK ’̄jxq Nv, eªsKvBwUm cÖf~wZ †iv‡Mi wkKvi n‡Z cv‡i| 
Ggb wK Zvi K¨vÝvi ch©šÍ n‡Z cv‡i|  
‡j‡Wi cÖavb Rxe ivmvqwbK cÖfve n‡jv i‡³ GwU wn‡gv‡Møvweb ms‡køl‡Y evav cÖ`vb K‡i| G‡Z wn‡gv‡Møvweb 
webó nq|  
K¨vWwgqv‡gi welwµqvq i³Pvc e„w× I i³ ¯̂íZv †ivM, e„° Ges dzmdz‡mi ¯v̂fvweK wµqv wewNœZ nq| 
K¨vWwgqvg ~̀l‡Y wKWwb ev e„‡° cv_i R‡g| 
 

 
wkÿv_©xi KvR  

1. X Ges Q AvaywbK ch©vq mviwYi ỳBwU †gŠj| G‡`i MÖæc n‡jv h_vµ‡g VA I IVA Ges ch©vq h_vµ‡g †h 
4 Ges 6 | G‡`i ỳBwU †hŠM n‡jv )XONaXONa 4333 − Ges )XONa 43 43 ONa × | 

K) Lv`¨ P‡µi gva¨‡g X Ges Y gvbe‡`‡n cÖ‡ek K‡i? G‡`i ÿwZKi w`K¸‡jv Av‡jvPbv Kiæb|  
L) DÏxc‡Ki †hŠMØ‡ii g‡a¨ †KvbwU ¯̂v‡¯’̈ i Rb¨ AwaK SzuwKc~Y©? DË‡ii mc‡ÿ hyw³ w`b|  
2| B›Uvi‡bU e¨envi K‡i evsjv‡`‡ki Av‡m©wbK ~̀lY AvµvšÍ †Rjv ¸‡jv wPwýZ K‡i †mLvbKvi ¯̂v¯’̈  cwiw ’̄wZ 
Ges M„nxZ cÖwZKvig~jK e¨e ’̄v m¤ú‡K© GKwU cÖwZ‡e`b iPbv Kiæb| 
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cv‡VvËi g~j¨vqb-6.7 

 

mwVK DË‡ii cv‡k wUK (√√√√) wPý w`b 
1| Av‡m©wb‡Ki ’̄vqx welwµqvi d‡j †KvbwUi wgD‡Ukb N‡U ? 
 K) RNA L) DNA M) ATP  N) NADATP 
2| †÷v‡iR e¨vUvwii gva¨‡g †Kvb fvix avZzwU Lv`¨ k„•L‡j cÖ‡ek Ki‡ev ? 
 K) Cd L) As M) Pb N) Cr 
3| Av‡m©wbK (III) GbRvB‡gi †Kvb Kvh©Kix g~j‡Ki mv‡_ eÜb MVb K‡i GbRvB‡gi Kvh©µ‡g e¨vNvZ NUvq ? 

 K) OH−  L) SH−  M) CHO−  N) 2NH−  

4| +3As , +5As  A‡cÿv KZ ¸b welv³? 
 K) 2 L) 3 M) 5 N) 10 

5| evsjv‡`‡k Lvevi cvwb‡Z Av‡m©wb‡Ki m‡e©v”P gvÎv KZ? 
 K) 0.01 ppm L) 0.02 ppm M) 0.03 ppm N) 0.05 ppm  
6| K…wl‡ÿ‡Î e¨eüZ KxUbvkK n‡Z †Kvb ~̀lKwU Lv`¨ k„•L‡j cÖ‡ek K‡i ? 
 K) As  L) Pb M) Cr N) Cd 
7| Lv`¨ k„•L‡j fvix avZz hy³ n‡j gvby‡li kix‡i wb‡¤œv³ †ivM m„wó nq|  

 32i) − gvB‡µvMÖvg Cd cÖwZ MÖvg wµqvwUwb‡b mwÂZ n‡j wKWwb bó nq|  

 Pbii)  Gi cwigvY ppb 50  Gi †ewk n‡j †j‡Wi welwµqvq Mf©eZx gv‡qiv g„Z mšÍvb Rb¥ †`q|  

 RBCiii)  Gi 
+2Fe  Avqb‡K Cr

3+

 Avqb cÖwZ ’̄vcb K‡i 2O  ‡kvlY e„w× K‡i|  

 †KvbwU mwVK n‡e?  
 K)  i I ii L) ii I iii M) i I iii  N) i, ii I iii  
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 ~̀lK c`v_© 
 

 
D‡Ïk¨ 

G cvV †k‡l wkÿv_x©iv-  

• ~̀lK c`v_©mg~‡ni evqy‡Z ª̀exf~Z _vKvi †KŠkj eY©bv Ki‡Z cvi‡eb| 

• ~̀lK c`v_©mg~‡ni cvwb‡Z ª̀exf~Z _vKvi †KŠkj eY©bv Ki‡Z cvi‡eb| 
 

 

 
gyL¨ kã evqy ~̀lK, cÖvBgvwi evqy ~̀lK, †MŠb evqy ~̀lK, DošÍ QvB, MÖxR‡Zj, nvB‡WªvKve©b, Kv‡e©v 

nvB‡WªU, bvB‡UªU, bvBUªvBU, †cÖvwUb, Rjhvb, A¨vwm‡UU| 
 

 

~̀lK c`v_© mg~n evqy‡Z ª̀exf~Z _vKvi †KŠkj 
Mechanism of Dissolution of pollutants in Air  

evqygÛ‡j †h me cÖvK…wZK I gbyl¨ m„ó c`v_©mg~n wg‡k evq~‡K ~̀wlZ K‡i †m¸‡jvB evqy ~̀lK| evqy ~̀lK 
c`v_©̧ ‡jvi AwaKvskB M¨vmxq nq| †KejgvÎ a~wjKbvB KwVb iæ‡c _v‡K| M¨vmxq evqy ~̀lK c`v_© M¨v‡m M¨v‡mi 
ª̀veK iæ‡c Ae ’̄vb K‡i|  
m„ó c×wZi wfwË‡Z GB ~̀lK¸‡jv ỳBfv‡M wef³| h_v : 
1| cÖv_wgK ev cÖvBgvwi evqy ~̀lK (Primary air pollutants) 

2| †MŠb evqy ~̀lK (Secondary air pollutants) 

cÖK…wZ ev gvbyl Øviv m„ó Drm †_‡K mivmwi Drcbœ evqy ~̀lK n‡jv cÖv_wgK evqy ~̀lK| cÖvK…wZK ~̀lK¸‡jv Nb 
Kzqvkv, civM‡iby, e¨vK‡Uwiqv Av‡MœqwMwi †_‡K Drcbœ ayjv, M¨vm cÖf…wZ| A¨v‡ivmj e ‘̄Kbv †hgb aywj, †auvqv, 
Kzqvkv, cÖf„wZ| cÖvBgvwi ~̀lK mg~n mivmwi evqy‡Z ª̀exf~Z nq †hgb e ‘̄Kbv, mvjdvi †hŠM, bvB‡Uªv‡Rb A·vBW, 
Kve©b g‡bv·vBW, n¨v‡jv‡Rb †hŠM, ‰Re †hŠM I †ZRwµq c`v_©| civM‡iby, fvBivm, CO,CO�, SO�,NO�, †auvqv, 
aywjKbv, d¬vBA¨vm cÖf~wZI cÖv_wgK evqy ~̀lK| cÖv_wgK evq~ ~̀lK †_‡K †MŠb evqy ~̀lK m„wó nq| D`vniY ¯̂iƒc 
IRb mvjwdDwiKA¨vwmW, bvBwUªK A¨vwmW cÖf„wZ †MŠb evqy ~̀lK| 
†m‡KÛvwi ~̀lK evqygÛ‡j ˆZwi n‡qB evqygÛ‡j ª̀exf~Z evqy‡K ~̀wlZ K‡i| †hgb I‡Rvb, wg_vb¨vj, cviAw· 
GwmUvBjbvB‡UªU (PAN) Av‡jvK ivmvqwbK ¯§M, A¤ø Kzqvkv BZ¨vw` evqy‡Z ˆZwi n‡q c‡ivÿfv‡e evqy‡Z ª̀exf~Z 
n‡q evqy‡K ~̀wlZ K‡i| GQvov gbym¨ m„ó ~̀lK evqy gÛ‡j wg‡k evqy‡K ~̀wlZ K‡i| GKwU wmMv‡i‡Ui †avqv †_‡K 
CO, NO, HCN, R-CHO, PAH (Poly aromatic Hydracarbon) Ges Pb cÖf„wZ GK ¸”Q ~̀lK evqy‡Z mivmwi 
ª̀exf~Z n‡q evqy‡K ~̀wlZ K‡i| ZvQvov bvB‡Uªv‡R‡bi A·vBWmg~n evqy‡Z ª̀exf~Z n‡q evqy‡K ỳwlZ K‡i| Gi 
cÖfv‡e ¯‹zjMvgx wkï‡`i k¦vmbvwji cÖ̀ vn, dzmdz‡mi ‡køv_ †ivM, k¦vmbvwji cÖwZeÜKZv BZ¨vw` eûwea ‡iv‡Mi m„wó 
nq| 
evqy ~̀lKmg~n evqy‡Z wg‡k _vKvi †KŠkj 
1| wKQz wKQz evqy evwnZ AwZ ÿz ª̀ KYv (hv‡`i e¨vm mvaviYZ 1-10	�) evqy‡Z gy³fv‡e †Nviv‡div K‡i| Gme ~̀lK 
c`v_©mg~n n‡jv Kve©b, DošÍ QvB, MÖxR‡Zj I avZzi ÿz`ªvsk| 
2| wewfbœ M¨vm †hgb SO�, CO,NO�, ‡d¬vivBW, nvB‡WªvKve©b BZ¨vw` evqy‡Z wg‡k evqy ’̄ Aw·‡Rb I Rjxq ev‡®úi 
m‡½ wewµqv K‡i wewfbœ †hŠM (g~jZ A¨vwmW) Drcbœ K‡i| c‡i †hŠMmg~n e„wói cvwbi m‡½ wg‡k f~c„‡ô c‡o Ges 
cvwb I gvwU‡Z wg‡k| 
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SO� + O� =	SO� 
SO� + H�O =	H�SO� 
NO� + H�O + O� →	HNO� 

3| avZzmg~‡ni g‡a¨ g~jZ †jW I K¨vWwgqvg ÿz ª̀ KYv wn‡m‡e evqygÛ‡j wgwkÖZ _v‡K| 
 

evqy ~̀lK mg~n cvwb‡Z wgwkÖZ _vKvi †KŠkjt 
1| wkí KjKviLvbv n‡Z Drcbœ HCI,H�SO�, H�PO�, SO�, Cl� bvB‡Uªv‡R‡bi A·vBWmg~n, A¨v‡gvwbqv, 
NaOH, KOH, Ca(OH)� cÖf„wZ cvwb‡Z wg‡k cvwbi H� I  OH?Gi NbgvÎv evwo‡q †`q| d‡j cvwbi  
pH Gi gvÎv KLbI K‡g ev †e‡o hvq| 
2| Kve©‡bU, evBKve©‡bU, A¨vwm‡UU, bvB‡UªU, bvBUªvBU, ‡d¬vivBW, †eªvgvBW, Av‡qvWvBW, mvj‡dU BZ¨vw` Avqb 
Ges Cu, Cd, Hg, Zn, Ni,Mn, Co, Pb, Sn, I		As BZ¨vw`i mvjdvBWmg~n Øviv MwVZ jeYmg~n cvwb‡Z ª̀exf~Z 
n‡q avZe Avqb gy³ nq Ges Lv`¨ k„sL‡ji gva¨‡g mvjdvBWmg~n Øviv MwVZ jeYmg~n cvwb‡Z ª̀exf~Z n‡q avZe 
Avqb gy³ nq Ges Lv`¨ k„sL‡ji gva¨‡g gvbyl Zv MÖnY K‡i|  
3| welv³ avZzmg~n KLbI KLbI mivmwi cvwb‡Z hy³ n‡q welv³Zv m„wó K‡i|  
4| wewfbœ ai‡Yi Kv‡e©vnvB‡WªU I ‡cÖvwUb cvwb‡Z wgwkÖZ n‡q wewfbœ mvjdvihy³ M¨vm †hgb H�S, SO� M¨vm Drcbœ 
K‡i cvwb‡K ~̀wlZ I ỳM©Ühy³ K‡i|  
5| RvnvR I Ab¨vb¨ Rjhvb n‡Z wbM©Z †Zj cvwb‡Z †g‡k bv| G¸‡jv cvwbi Dc‡i fvm‡Z _v‡K| d‡j cvwbi 
ª̀exf~Z Aw·‡Rb K‡g hvq| 

 

 
mvi-ms‡ÿc :  

evqygÛ‡j †h me cÖvK…wZK I gbyl¨ m„ó c`v_©mg~n wg‡k evqy‡K ~̀wlZ K‡i †m¸‡jvB evqy ~̀lK| 
m„wó c×wZi wfwË‡Z ~̀lK¸‡jv ỳBfv‡M wef³| h_vt 1| cÖv_wgK ev cÖvBgvwi evqy ~̀lK 2| †MŠb evqy ~̀lK 
cÖK…wZ ev gvbyl Øviv m„ó Drm †_‡K mivmwi Drcbœ evqy ~̀lK nj cÖv_wgK evqy ~̀lK| 
‡m‡KÛvix ~̀lK evq~gÛ‡j ˆZwi n‡qB evq~gÛ‡j ª̀exf~Z evqy‡K ~̀wlZ K‡i| 
wKQz wKQz evqyevwnZ AwZÿz ª̀ Kbv (hv‡`i e¨vm mvaviYZ 1-10 �) evqy‡Z gy³fv‡e ‡Nviv †div K‡i| Ggb ~̀lK 
c`v_©mg~n n‡jv Kve©b, DošÍ QvB, MÖxR‡Zj I avZe ÿz ª̀vsk| 
avZzmg~‡ni g‡a¨ g~jZ †jW I K¨vWwgqvg ÿz ª̀ KYv wn‡m‡e evqygÛ‡j wgwkÖZ _v‡K| 
welv³ avZzmg~n KLbI KLbI mivmwi cvwb‡Z hy³ n‡q welv³Zv m„wó K‡i| 
 

 
cv‡VvËi g~j¨vqb-6.8 

 

mwVK DË‡ii cv‡k wUK (√√√√) wPý w`b 
1. evqygÛ‡ji AvM©‡bi kZKiv cwigvY KZ? 
 K) 78.09  L) 20.95 

 M) 0.039  N) 0.93 
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2. evqy gÛ‡j ZvcgvÎv e„w×i Rb¨ †KvbwUi ÿgZv †ewk? 
 K) CFC  L) N�O 
 M) CH�  N) CO� 
3. †KvbwU cÖvBgvwi ~̀lK ? 
 K) PAN	  L) O� 
 M) H�SO�  N)	H�S 
4. ‡Kvb ~̀l‡Ki Dcw ’̄wZ‡Z Dw™¢‡`i ms‡køl‡Yi e¨vNvZ N‡U Ges ‡K¬v‡ivwm‡mi D™¢e nq ? 
 K)H�S  L)	SO� 

 M)	CFC  N) I‡Rvb 
5. †Kvb ~̀lKwU cÖv_wgK evqy ~̀l‡Ki Zzjbvq AwaK ÿwZKviK ? 
 K)H�S  L)	NH� 
 M)	CON  N)	H�SO� 
6. wb‡Pi †KvbwU cÖv_wgK evqy ~̀lK bq ? 
 K) NH�	  L)	H�S 

 M)	CON  N) 	H�SO�  

7. d‡Uv †KwgK¨vj †¯§vM ˆZwi‡Z †Kvb evqy ~̀lK f~wgKv iv‡L bv? 
 K) nvB‡WªvKve©b  L) NO� 
 M) O�	  N)	CFC 
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 ~̀l‡Yi cÖwZKvi 
 

 
D‡Ïk¨ 

G cvV †k‡l wkÿv_x©iv-  

• ‡Kvb GjvKvi cvwb ~̀lY we‡kølY K‡i cÖwZKvi eY©bv Ki‡Z cvi‡eb|  

• ‡Kvb GjvKvi evqy ~̀lY we‡kølY K‡i cÖwZKvi eY©bv Ki‡Z cvi‡eb| 
 

 

 
gyL¨ 
kã 

cvwb ~̀lY, evqy ~̀lY, AbvKvw•LZ, AevwÃZ, wdwRIjwRK¨vj, evqygÛj, †cÖ‡Uªvwjqvg 
†kvabvMvi 

 

cvwb ~̀lY (Water pollution) 

cvwbi †h †Kvb †fŠZ ev ivmvqwbK cwieZ©‡bi Rb¨ hLb GwU Rxe‡bi Dci ÿwZKi cÖfve m„wó K‡i 
ZLb Zv‡K cvwb ~̀lY e‡j| wewfbœ Rbms ’̄v wewfbœfv‡e cvwbi ~̀lY‡K msÁvwqZ Ki‡Qb| †hgb - 

1| cvwbi g‡a¨ A-Aby‡gvw`Z, AbvKvw•LZ, AevwÃZ, Lvivc Ges AcÖxwZKi KwVb, Zij ev M¨vmxq ÿwZKi e ‘̄i 
wgkÖY‡K cvwb ~̀lY e‡j| [Baumann 1965] 

2| cvwb hLb eZ©gvb ev fwel¨‡Zi R‡b¨ D”Pgvb m¤úbœ e¨envi Dc‡hvMx bv _v‡K ZLb Zv‡K cvwb ~̀lY e‡j| 
[National water commission 1971] 
3| cvwbi g‡a¨ welv³ e ‘̄i Dcw ’̄wZi Kvi‡Y GwU hLb DcKvi DrKl©Zv Ges cÖ‡qvRbxZv nvivq ZLb Zv‡K cvwb 
~̀lY e‡j|  
Dch©y³ msÁv¸‡jv ch©v‡jvPbv K‡i mn‡R ejv hvq †h Ae ’̄vq cvwb Zvi ¯̂vfvweK e¨envi Dc‡hvwMZv nvivq †mB 
Ae ’̄v‡K cvwb ~̀lY e‡j| 
cvwb ~̀l‡Yi cÖKvi †f` [Types of water pollution]  

cvwb ~̀lY‡K wb‡¤œv³ PviwU †kÖwY‡Z fvM Kiv hvq| h_v : 
1. cvwbi †fŠZ ~̀lY 
2. cvwbi ivmvqwbK ~̀lY 
3. cvwbi ˆRe ~̀lY 
4. cvwbi wdwRIjwRK¨vj ~̀lY| 

cvwb ~̀l‡Yi cÖwZKvi : 
cvwbB Rxeb| Rxeb avi‡Yi  Rb¨ cvwb Acwinvh©| ZvB cvwbi ~̀lY cÖwZKv‡ii welqwU AZ¨šÍ ¸iæZ¡c~Y©| wewfbœ 
cÖKvi ~̀lYKvix c`v_© cvwb †_‡K AcmviY Ki‡Z wewfbœ cÖKv‡ii c×wZ I h‡š¿i cÖ‡qvRb nq| GB c×wZ¸‡jv 
mgq mv‡cÿ I e¨q mv‡cÿ| mgv‡Ri mvaviY gvby‡li cwi‡ek m¤ú‡K© m‡PZbZv, cvwb ~̀l‡Yi Rb¨ wewfbœ AvBb 
cÖYqb I †m¸wji cÖ‡qv‡M cvwb ~̀lY A‡bKvs‡k cÖwZ‡iva Kiv m¤¢e| ZvQvov cvwb ~̀lYgy³ Ki‡Z wb¤œwjwLZ e¨e ’̄v 
MÖnY Ki‡Z n‡e| 
1| wkí eR©̈  mivmwi †hb b`x‡Z bv c‡o †mw`‡K jÿ ivL‡Z n‡e| 
2| wkí e‡R©̈ i Rb¨ Kj KviLvbvq eR©̈  weïw×KiY cøv›U _vK‡Z n‡e, hv‡Z Gme eR©̈  evB‡i Avm‡Z bv cv‡i|  
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3| KviLvbvi wfZ‡i wbw ©̀ó ’̄v‡b wkí eR©̈  msiÿY Ki‡Z n‡e| 
4| b ©̀gvi gqjvi g‡a¨ _vKv cøvw÷K mvgMÖx, KvMR I Kvco hv‡Z b`x‡Z bv c‡o †mw`‡K jÿ ivL‡Z n‡e| 
G‡`i‡K wimvB‡K‡ji e¨e ’̄v Kiv †h‡Z cv‡i| 
5| ivmvqwbK mvi e¨envi bv K‡i ˆRe mvi e¨envi Ki‡j cvwb ~̀lY Kg nq|  
6| KxUbvkK h_vm¤¢e Kg e¨envi Ki‡Z n‡e| 
evq~ ~̀lY (Air Pollution) 
wek¦ ¯̂v ’̄̈  ms ’̄v (WHO) Gi g‡Z †h Ae ’̄vq c„w_ex cwi‡ewóZ evqygÛj KZ©„K aviYK…Z e ‘̄KYvi cwigvY hw` 
Ggb nq †h, Zv gvbyl Ges Zvi cwi‡e‡ki Rb¨ ÿwZKi n‡q ùvovq ZLb Zv‡K  evq~ ~̀lY e‡j| Avevi wewfbœ 
„̀wó‡KvY †_‡K wewfbœfv‡e evqy ~̀lY‡K msÁvwqZ K‡i‡Qb| †hgb †KD e‡jb- cÖvK…wZK Ges gbyl¨ m„ó Drm †_‡K 
AbvKvw•LZ Dc`vb evqygÛ‡j cÖ‡ek K‡i evZv‡mi †h fvimvg¨nxb Ae ’̄vq m„wó K‡i hv‡Z K‡i Rxe cÖRvwZ ûgwKi 
gy‡L c‡o †mB Ae ’̄v‡K evqy ~̀lY e‡j|  
Z‡e AvaywbK „̀wó‡KvY †_‡K ejv nq gvbe RvwZi wµqvKjv‡ci Rb¨ evZv‡m †h NbgvÎvq e ‘̄mg~‡ni AYy cÖ‡e‡ki 
`iæb gvby‡li ¯̂v ’̄¨, m¤úwË ev m¤úwË Dc‡fv‡M gvivZ¥K iK‡gi cÖfve c‡o Zv‡K evqỳ ~lY e‡j| 
evq~ ~̀l‡Yi cÖavb Drmg~n n‡jv ỳwU h_vt 
1. cÖvK„wZK Drm I  
2. gbyl¨ m„ó Drm 

evqyi ~̀l‡Yi cÖwZKvi (Ways to control air pollution)  
c„w_exi cÖvwY Ges Dw™¢̀  RM‡Zi Dci evqy ~̀l‡Yi cÖfve AZ¨šÍ my ~̀icÖmvix| GwU ïay †h cÖvwY I Dw™¢`RMZ‡K wecbœ 
Ki‡Q ZvB bq GwU c„w_exi Aw Í̄Ë¡‡K wecbœ K‡i Zzj‡Q| ZvB evqy ~̀lY wbqš¿Y AZ¨šÍ Riæix| wb‡¤œv³ wZbwU 
Dcv‡qi †hŠ_ cÖ‡Póvi gva¨‡g evqy ~̀lY wbqš¿Y Kiv †h‡Z cv‡i| h_v : 
1. cÖhyw³i gva¨‡g  
2. AvBb-m¤§Z Dcv‡q 
3. e¨w³MZ cÖ‡Póvq 

1| cÖhyw³i gva¨‡g : evqy ~̀l‡Yi cÖavb Drm n‡jv hvbevnb, wkí KjKviLvbv, †Uªb, evm, †cøb †_‡K wbM©Z †avqv| 
†c‡Uªvj, KvV, Rxevk¥ †Z‡ji R¡jb, Kqjvi `nb cÖf„wZ| Gme †ÿ‡Î DbœZ cÖhyw³ e¨envi K‡i G‡`i Øviv ~̀lY 
wbqš¿Y Kiv †h‡Z cv‡i| Z‡e Gi Rb¨- 

i. BwÄ‡bi bKkv cwieZ©b Ki‡Z n‡e| 

ii. KjKviLvbv, cvIqvi cøv‡›Ui wPgwb‡Z wdëvi e¨envi Ki‡Z n‡e| 

iii. w ’̄i ˆe ỳ¨wZK Aat‡ÿcK e¨envi Ki‡Z n‡e hv‡Z K‡i ~̀wlZ KYv e ‘̄ Avq‡b cwiYZ n‡q Aatwÿß nq| 

iv. ¯Œvevi e¨envi Ki‡Z n‡e hv‡Z K‡i KYv e ‘̄ I M¨vmxq ~̀lK Gi g‡a¨ iwÿZ cvwb Ges KwjPz‡bi Øviv 
†kvwlZ n‡Z cv‡i| 

v. cÖPwjZ R¡vjvbx †hgb-  Kqjv, cÖvK…wZK M¨vm, †Zj Ges M¨v‡mi e¨envi n«vm K‡i DbœZ cÖhyw³i mvnv‡h¨ 
AcÖPwjZ kw³  (†hgb-  †mŠikw³, evqykw³) e¨envi e„w× K‡i evqy ~̀lY n«vm Kiv m¤¢e|  

2| AvBb cÖ‡qv‡Mi gva¨‡g evqy ~̀lY wbqš¿Y t AvBb cÖ‡qv‡Mi gva¨‡g wb‡¤œv³ Dcv‡q evqy ~̀lY cÖwZ‡iva Ges wbqš¿Y 
Kiv hvq- 

i. bMivqY Ges wkívq‡bi c~‡e© Dchy³ ’̄vb wba©viY Ki‡Z n‡e| Gi Rb¨ cwi‡ek Awa`ß‡ii Aby‡gv`b 
eva¨Zvg~jK n‡Z n‡e| 
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ii. wkí KjKviLvbv Ges A‡Uv‡gvevBj BwÄ‡b ~̀lY wbqš¿Y m¾vi eva¨Zvg~jK Ki‡Z n‡e| G‡ÿ‡Î ~̀lY 
wbqš¿Y cwil` Ges cwi‡ek wbq› ª̀Y KZ…©cÿ †hŠ_fv‡e Z`viwK Ki‡e| 

iii. wk‡íi AvaywbKKiY Ges DbœZ cÖhyw³ m¤úbœ A‡Uv‡gvevBj BwÄ‡bi e¨envi eva¨Zvg~jK Ki‡Z n‡e|  
iv. mPj Ges w ’̄i Drm †_‡K wbwÿß ~̀l‡Ki mxgv wba©viY K‡i w`‡Z n‡e Ges mxgv j•NbKvix‡`i‡K 

AvB‡bi AvIZvq Avb‡Z n‡e| 
v. wkíRvZ ÿwZKi Ges welv³ eR©̈  c`v‡_©i Dchy³ cÖwµqvKiY eva¨Zvg~jK Ki‡Z n‡e| 

3|  e¨w³MZ Dcvq Aej¤̂‡b : e¨w³MZ ch©v‡q wb‡¤œv³ Dcv‡q evqy ~̀lK wbqš¿Y Kiv hvq| †hgb- 
i. msiÿY : kw³ Dr‡mi msiÿ‡Yi gva¨‡g evqy ~̀lY wbqš¿Y m¤¢e| †hgb-we ỳ¨‡Zi Ah_v AcPq n«vm Ki‡j 

we ỳ¨‡Zi Drcv`b n«vm cv‡e d‡j we ỳ¨r Drcv`b †_‡K ~̀lY n«vm cv‡e| 

ii. m¤ú‡`i h_vh_ e¨envi : UvKv Av‡Q e‡j e¨w³MZ Mvwoi e¨envi e„w× bv K‡i hw` wgZe¨qx nIqv hvq 
Zvn‡j ~̀lY wbqš¿Y m¤¢e| 

cwi‡k‡l ejv hvq, cwi‡ek ~̀lY wbqš¿‡Yi me‡P‡q eo Dcvq n‡jv cwi‡ek ~̀lY Ges Zvi ÿwZKi cÖfve m¤ú‡K© 
mvaviYZ RbMb‡K m‡PZb K‡i †Zvjv| e¨w³ ch©v‡q RbMY hw` cwi‡ek ~̀lY Kvh©Kjvc †_‡K weiZ _v‡K Zvn‡j 
Zvi mydj e¨w³, †`‡ki MÛx Qvwo‡q c„w_ex‡Z †cŠ‡Q hv‡e| 
 

 

 
mvi-ms‡ÿc :  

†h Ae¯’vq cvwb Zvi ¯v̂fvweK e¨envi Dc‡hvwMZv nvivq †mB Ae ’̄v‡K cvwb ~̀lY e‡j| 
cvwb ~̀lY‡K wb‡¤œv³ PviwU †kÖYx‡Z fvM Kiv hvq| h_vt 
1. cvwbi †fŠZ ~̀lY, 2. cvwbi ivmvqwbK ~̀lY, 3. cvwbi ˆRe ~̀lY I 4. cvwbi wdwRIjwRK¨vj ~̀lY| 
Avgv‡`i †`‡k cvwb ~̀l‡Yi cÖavb cÖavb Drm n‡”Q wkíRvZ eR©̈  wbM©gb, cqtwb®‹vkbRwbZ eR©̈  Ges K…wl 
m¤úwK©Z eR©̈ | 
ivmvqvwbK KxUbvkK cvwb ~̀l‡bi Ab¨Zg KviY wn‡m‡e wPwýZKiY Kiv n‡q‡Q| 

gvbe RvwZi wµqv Kjv‡ci Rb¨ evZv‡m †h NbgvÎvq e ‘̄ mg~‡ni AYy cÖ‡e‡ki `iyb gvby‡li ¯̂v¯’̈ , m¤úwË ev 
m¤úwIi Dc‡fv‡M gvivZ¥K iK‡gi cÖfve c‡o Zv‡K evqy ~̀lY e‡j | 
evqy ~̀l‡Yi cÖavb Drmmg~n n‡jv ỳwU h_vt 1. cÖvK…wZK Drm I 2. gbyl¨ m„ó Drm| 
c„w_exi cÖvwY Ges Dw™¢̀  RM‡Zi Dci evqy ~̀l‡Yi cÖfve AZ¨šÍ my ~̀i cÖmvix|  
wZbwU Dcv‡q †hŠ_ cÖ‡Póvi gva¨‡g evqy ~̀lY wbqš¿b Kiv ‡h‡Zcv‡i|  
(1) cÖhyw³i gva¨‡g, (2) AvBb-m¤§Z Dcv‡q, (3) e¨w³MZ cÖ‡Póvq|  
cwi‡ek ~̀lY wbqš¿‡bi me‡P‡q eo Dcvq n‡jv cwi‡ek ~̀lY Ges Zvi ÿwZKi cÖfve m¤ú‡K© mvaviY RbMb‡K 
m‡PZb K‡i †Zvjv| 

 
wkÿv_©xi KvR  

1. wkÿK K‡qKRb wkÿv_©xi Rb¨ GKwU wbw ©̀ó GjvKv wba©vib Ki‡eb (cÖwZôvb †_‡K Lye †ewk ~̀‡i bq)| 
2. wkÿv_©xiv wba©vwiZ GjvKvi cvwb ch©‡eÿb Ki‡eb Ges ~̀l‡Yi KviY wba©viY Ki‡eb| 
3. GRb¨ wkÿv_©xiv cÖ‡qvR‡b H GjvKvi †jvKRb ev †Kvb cÖwZôv‡bi †jvKR‡bi gZvgZ wb‡eb| 
4. ~̀l‡Yi KviY D‡jøLmn m¤¢ve¨ cÖwZKvi e¨e ’̄v m¤ú‡K© gZvgZ w`‡q cÖwZ‡e`b cÖYqb Ki‡eb| 
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cv‡VvËi g~j¨vqb-6.9 

 

mwVK DË‡ii cv‡k wUK (√√√√) wPý w`b 
1. NywYSo m„wói Rb¨ cvwbi ZvcgvÎv KZ ºC Gi Dc‡i _vK‡Z n‡e? 
 K. 25ºC Gi Dc‡i L. 27ºC Gi Dc‡i M. 40ºC Gi Dc‡i K. 30ºC Gi Dc‡i 
2. evqygÛ‡ji †Kvb Í̄‡i Avgiv evm Kwi ? 
 K. Uª‡cvwùqvi  L. ÷ªv‡Uvwùqvi 
 M. †g‡mvwùqvi  K. _v‡g©vwùqvi 
3. cvwbi TDS Kgv‡bvi Dcvq - 
 i. wW-Av‡qvwb‡Rkb cÖwµqvq  ii. Kve©b wdëvi Øviv  iii. cvZb Øviv 
wb‡Pi †KvbwU mwVK? 
 K. i I ii L. i I iii M. ii I iii N. i ii I iii 
 

wb‡Pi DÏxcKwU coyb Ges 4 I 5 bs cÖ‡kœi DËi w`b|  
‡Kv‡bv GK ’̄v‡bi evq~‡Z evqy ~̀lK wnmv‡e  
 (i) CO�  (ii) CH� 
 (iii) gviK¨vcUvb  (iv) PbCl� eZ©gvb| 
4. Gi g‡a¨ †Kvb mvaviY ~̀lYwU †c‡Uªvwjqvg †kvabvMvi, Pvgov wkí, KvMR wkí I †c‡Uªv‡KwgK¨vj wkí n‡Z 
wbM©Z nq ? 
 K. i  L. ii  
 M. iii  N. iv 
5. DÏxc‡Ki †Kvb M¨vm¸‡jv wMÖb nvDR M¨v‡mi Drm? 
 K. i I ii  L. i I iii  
 M. ii I iii  N. iii I iv 
6. eRªcv‡Zi mgq wµqvkxj nq - 
 (i) N� M¨vm (ii) O� M¨vm   (iii) CO� M¨vm   
wb‡Pi †KvbwU mwVK ? 
 K. i I ii L. ii I iii M. i I iii N. iii I iii 
 

 
P~ovšÍ g~j¨vqb 

K. m„Rbkxj cÖkœ 
1| ivRavbx XvKvi eywoM½v b`xi ZxieZ©x GKwU Qwe Dc‡i †`qv n‡jv 

 
wPÎ: ivRavbx XvKvi eywoM½v b`xi ZxieZx GKwU Qwe| 
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K) cvwbi Av‡m©wbK ~̀lY Kx?    
L) cvwb ~̀l‡Yi cÖavb KviY wkíeR©̈  †Kb, e¨vL¨v Kiæb|  
M) DwÏc‡Ki wPÎwU‡Z cwi‡e‡ki †Kvb Dcv`vbwU me‡P‡q †ewk ÿwZMȪ Í n‡”Q? e¨vL¨v Kiæb| 
N) DwÏc‡K DwjøwLZ wPÎwUi Av‡jv‡K XvKvevmxi ¯v̂ ’̄̈  KZLvwb SuywKc~Y© e‡j Avcwb g‡b Ki? hyw³mn we‡kølY 
Kiæb|  
2| GKwU we ỳ¨r Drcv`b †K‡› ª̀ 10% mvjdvi hy³ Kqjv e¨envi Kiv n‡”Q; †K› ª̀wU cÖwZ N›Uvq 500 kg Kqjv 
e¨envi Ki‡Q| †K‡› ª̀i wewµqwU wb¤œiƒc:  
 Kqjv + O2 → A + B 

 +A ¯̂”Q Pz‡bi cvwb →  †Nvjv Pz‡ji cvwb 
K) FGD Gi c~Y©iƒc wK ?      1 
L) A¨vwmW e„wói ÿwZKi cÖfve e¨vL¨v Kiæb|      2 
M) D‡jøwLZ we ỳ¨r †K› ª̀ n‡Z cÖwZw`b SATP †Z KZ Nb wgUvi B Drcbœ n‡”Q ?     3 

N) A I B DfqB cwi‡e‡ki Rb¨ ÒûgwK ¯̂iƒcÓ Dw³wUi h_v_©Zv cÖgvY Kiæb|     
 

3| Kve©b †UUªv †K¬vivBW + HF          X + HCl 

     CaCO3 + HCl (jNy) +→ Y jeY OH 2+  

K) Av‡m©wb‡Kvwmm Kx?          1 
L) cvwb‡Z Av‡m©wbK ~̀l‡Yi d‡j gvbe †`‡n Gi cÖfve Av‡jvPbv Kiæb|     2 
M) DÏxc‡Ki Y cwi‡e‡ki Rb¨ BwZevPK Ges †bwZevPK cÖfve we Í̄vi K‡i? e¨vL¨v Kiæb|  3 
N) DÏxc‡Ki X wKfv‡e cwi‡ek ~̀l‡Y f~wgKv iv‡L? mgxKiYmn we‡kølY Kiæb|    4  
 

 DËigvjv 
cv‡VvËi g~j¨vqb-6.1 : 1| K 2| L 3| M 4| K 5| L 6| L 7| K 8| M 
cv‡VvËi g~j¨vqb-6.2 : 1| L 2| L 3| L 4| N 5| N 6| K 7| K   
cv‡VvËi g~j¨vqb-6.3 : 1| N 2| K 3| L 4| L 5| N 6| N 7| K  
cv‡VvËi g~j¨vqb-6.4 : 1| N 2| K 3| K 4| M 5| L 6| K 7| N 8| L  
 9| N 10| L 
cv‡VvËi g~j¨vqb-6.5 : 1| L 2| K 3| M 4| M 5| N 6| N 7| L 8| N 
 9| L 10| N 11| L 12| N 13| L 
cv‡VvËi g~j¨vqb-6.6 : 1| M 2| K 3| N 4| N 5| K 6| M   
cv‡VvËi g~j¨vqb-6.7 : 1| L 2| M 3| L 4| N 5| N 6| K 7| K  
cv‡VvËi g~j¨vqb-6.8 : 1| M 2| N 3| K 4| L 5| N 6| N 7| N  
cv‡VvËi g~j¨vqb-6.9 : 1| L 2| K 3| N 4| M 5| K 6| K 
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