
BDwbU 3 g„wËKvi ivmvqwbK ˆewkó¨ 

g„wËKv cwi‡ek I cÖK…wZi gnvg~j¨evb m¤ú`| gvbyl g„wËKv‡K wewfbœ Kv‡R e¨envi K‡i| Bnv 
MvQcvjv Rb¥v‡bvi evnK| Pviw`‡K g„wËKvi mvaviY we¯Í…wZ, AvKvi, AvK…wZ I ev¯’ewPÎ †`‡L 
Bnvi ivmvqwbK ¸Yvejxi K_v †Pv‡L fv‡m bv| K…wl †¶‡ÎB gvwUi e¨envi me‡P‡q AwaK, Ges 
G m‡ev©Ëg e¨envi mywbwðZ Ki‡Z n‡j g„wËKvi ivmvqwbK ˆewkó¨mg~n wb‡q Ávb jvf cÖ‡qvRb| 
g„wËKvi ivmvqwbK ˆewkó¨ mg~n gvwUi De©iZv, g„wËKvw¯’Z cvwbi ¸Yvejx I MvQcvjvi cywógvb 
wbqš¿‡Y cÖZ¨¶ f‚wgKv cvjb K‡i| G BDwb‡U g„wËKvi ivmvqwbK Dcv`vb, g„wËKv `ªeY, A¤øZ¡ I 
¶viZ¡, g„wËKv †Kvj‡qW, Avqb wewbgq ¶gZv cÖf„wZ g„wËKvi ivmvqwbK ˆewkó¨mg~n mg‡Ü 
we¯’vwiZ Av‡jvPbv Kiv n‡q‡Q|   
 
 
cvV 3.1 g„wËKvi ivmvqwbK Dcv`vb 
G cvV †k‡l Avcwb − 

♦ g„wËKvi ivmvqwbK Dcv`vbmg~‡ni kZKiv nvimn ZvwjKv ˆZwi Ki‡Z cvi‡eb| 

♦ wewfbœ ai‡bi eyb‡Ui g„wËKvq g„wËKv ivmvqwbK Dcv`v‡bi ZviZg¨ D‡jøL Ki‡Z 
cvi‡eb| 

♦ g„wËKvq fvix LwbR c`v‡_©i bvg, ivmvqwbK ms‡KZ, Dw™¢` I cÖvYxi ¯^v‡¯’¨ Gi cÖfve 
eY©bv Ki‡Z cvi‡eb| 

 

g„wËKvq †h mg¯Í  ivmvqwbK c`v_© we`¨gvb _v‡K Zv‡`i‡K g„wËKvi ivmvqwbK Dcv`vb ejv nq| 
wewfbœ g„wËKvq ivmvqwbK c`v‡_©i Dcw¯’wZi cwigvY wewfbœ| 
 
wmwjKb I Gjywgwbqvg A·vBW gvwUi kZKiv 80-85 fvM Ges ˆRe c`v_© I AZ¨vek¨Kxq 
Dcv`vb¸‡jv wg‡j g„wËKvi kZKiv 98 fvM `Lj K‡i ivL‡Q| g„wËKvq †h LwbR I ˆRe 
Dcv`vb¸‡jv cvIqv hvq, GLv‡b Zvi GKwU mvaviY ZvwjKv †`qv n‡jv t 
 
 g„wËKv Dcv`vb kZKiv Ask 

1R  wmwjKv (SiO2) 80 
2R  Gjywgbv (Al2O3) 8 
3R  Avqib A·vBW (Fe2O3) 3 
4R  †mvwWqvg, cUvwmqvg, K¨vjwmqvg I g¨vM‡bwmqvg A·vBW 4 
5R  UvBUvwbqvg A·vBW 1 
6R  dmdivm †c›Uv A·vBW I mvjdvi UªvB-A·vBW 0.1 
7R  Ab¨vb¨ A·vBW 1 
8R  ˆRe c`v_© 3 
 
ï®‹ GjvKvi g„wËKvq K¨vjwmqvg I g¨vM‡bwmqvg A·vB‡Wi cwigvY †ewk _v‡K| g~jZt 
Gjywgwbqvg, †jŠnv, K¨vjwmqvg, cUvwmqvg, gvvM‡bwmqvg, †mvwWqvg cÖf…wZ †gŠwjK c`v_© wewfbœ 
g„wËKvq wewfbœ cwigvY we`¨gvb| ZvQvov UvBUvwbqvg A·vBWI A‡bK g„wËKvq cÖPzi i‡q‡Q| 
Avevi f¨vbvwWqvg, †m‡jvwbqvg, Av‡qvwWb I †d¬vwibI Kg †ewk †Kvb †Kvb g„wËKvq cvIqv 
hvq| 
 

BDwbU 3  
g„wËKvi ivmvqwbK 

ˆewkó¨ 

g„wËKvq †h mg¯Í  ivmvqwbK 
c`v_© we`¨gvb _v‡K Zv‡`i‡K 
g„wËKvi ivmvqwbK Dcv`vb 
ejv nq|  
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wmwjKv (Si02)  †e‡j gvwU‡Z †ewk (84-92%) Ges Gu‡Uj gvwU‡Z Kg (64-65%) _v‡K| 
Gjywgbv (Al203) Gu‡Uj gvwU‡Z †ewk (9-14%) Ges †e‡j I †`vAvuk gvwU‡Z Kg (3-4%) 
_v‡K| Avqib A·vBW Gu‡Uj gvwU‡Z †ewk (9%) Ges †e‡j gvwU‡Z Kg (2%) _v‡K| Gu‡Uj 
gvwU‡Z K¨vjwmqvg (1-2%) I g¨vM‡bwmqvg (1-3%) †ewk _v‡K wKš‘ †e‡j I †e‡j †`vAvuk 
gvwU‡Z gvÎ 0.06-0.4% K¨vjwmqvg A·vBW I 0.29-0.52% g¨vM‡bwmqvg A·vBW we`¨gvb| 
wewfbœ gvwU‡Z cUvwmqvg A·vB‡Wi cwigv‡Y ZviZg¨ †Zgb j¶Yxq bq (0.14-0.7%)| 
Gu‡Uj, †`vAvuk I †e‡j †`vAvuk gvwU‡Z †mvwWqvg A·vB†Wi cwigvY Av‡`Š j¶¨Yxq bq (0.01-
0.08%)| Z‡e †`vAvuk gvwU‡Z cÖvq 1% _vK‡Z cv‡i| dmdivm †c›Uv A·vBW mKj cÖKvi 
gvwU‡ZB mxwgZ cwigvY we`¨gvb (0.01-0.3%) (gRyg`vi, 1985)| 
 

AwaKvsk K…wl Rwg‡Z ˆRe c`v_© kZKiv 2 fv‡Mi Kg _v‡K| Avevi ebf‚wg, AveR©bv cPv‡bv 
RvqMv Ges we‡kl g„wËKvq (wcU gvwU) ˆRe c`v‡_©i cwigvY †ewk _v‡K| g„wËKv Dcv`v‡bi 

†hŠMmg n wZbwU Ae¯’vq _v‡K t  
(1) MvQcvjvi MÖnY Abyc‡hvMx| h_v t †cÖvwUb| 
(2) †Kvj‡q‡Wi Dci †j‡M _vKv ev wewbgq‡hvM¨ h_v t K¨vjwmqvg, cUvwmqvg cÖf…wZ| 
(3) g„wËKv `ªe‡Y Dw™¢‡`i MÖn‡Yvc‡hvMx Avqb wn‡m‡e| 
 
g„wËKvq fvix LwbR Dcv`vb 
g„wËKvq LwbR I ˆRe QvovI AviI KZ¸‡jv Dcv`vb Aí cwigv‡Y i‡q‡Q| G¸‡jv‡K fvix 
Dcv`vb ev †nfx †gUvj ejv nq| G fvix Dcv`vb ev †nfx †gUvj g„wËKv cwi‡ek ~̀l‡Y cÖZ¨¶ 
f‚wgKv iv‡L| GQvov Gme fvix LwbR c`v‡_©i cwigvY GKwU wbw`©ó gvÎvi †ewk n‡j dm‡ji 
e„w× I Dbœqb gvivZ¡Kfv‡e wewNœZ nq| g„wËKv fvix LwbR c`v_© f‚-Mf©¯’ cvwbi ivmvqwbK a‡g© 
cÖfve we¯Ívi K‡i| f‚-Mf©¯’ cvwb‡Z Gme fvix Lwb‡Ri gvÎvwZwi³ Dcw¯’wZ gvbe ¯^v‡¯’¨i Rb¨ 
LyeB ¶wZKi|  G ¸‡jv n‡”Q t 
 
 bvg  ivmvqwbK ms‡KZ 

1R  Gjywgwbqvg  Al 

2R  wbK¨vj Ni 

3R  †µvwgqvg Cr 

4R  †Kvevë  Co 

5R  wUb Sn 

6R  K¨vWwgqvg  Cd 

7R  †jW Pb 

8R  gviKvix ev cvi` Hg 

9R  Av‡m©wbK As 

 
 
 
 
 
 
 
 

AwaKvsk K…wl Rwg‡Z ˆRe 
c`v_© kZKiv 2 fv‡Mi Kg 
_v‡K| Avevi ebf‚wg, AveR©bv 
cPv‡bv RvqMv Ges we‡kl 
g„wËKvq (wcU gvwU) ˆRe 
c`v‡_©i cwigvY †ewk _v‡K| 
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cv‡VvËi g~j¨vqb 3.1 
mwVK DË‡ii cv‡k wUK wPý (�) w`b| 
1| AwaKvsk g„wËKvq wmwjKvi cwigvY kZKiv KZ fvM? 

K) 70 
L) 80 
M) 90 
N) 100 
 

2| †Kvb g„wËKvq kZKiv 9-14 fvM Gjywgbv _v‡K? 
K) †e‡j 
L) †`vAvuk 
M) Gu‡Uj 
N) K`©g 
 

3| †h A·vBW mKj cÖKvi gvwU‡ZB AwZ mxwgZ Zvi bvg Kx? 
K) K¨vjwmqvg A·vBW 
L) g¨vM‡bwmqvg A·vBW 
M) Avqib A·vBW 
N) dmdivm †c›UvA·vBW 
 

4| K¨vWwgqv‡gi ivmvqwbK ms‡KZ †KvbwU? 
K) Cr 
L) Co 
M) Ca 
N) Cd 
 

5| fvix Dcv`vb g„wËKvq Kx K‡i? 
K) De©iZv e„w× K‡i 
L) `~l‡Y cÖZ¨¶ f‚wgKv iv‡L 
M) `~lYgy³ K‡i 
N) ¯^vfvweK Ae¯’v my`„p K‡i 

 
 
 
 
 
 
 
 
 
 
 
 
 

�
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cvV 3.2 g„wËKv `ªeY 
G cvV †k‡l Avcwb − 

♦ g„wËKv `ªeY Kx Zv ej‡Z I wjL‡Z cvi‡eb| 

♦ g„wËKv `ªe‡Yi ˆewkó¨ eY©bv Ki‡Z cvi‡eb| 

♦ g„wËKv `ªe‡Yi cÖavb Askmg~n wPwýZ Ki‡Z cvi‡eb| 

♦ g„wËKv `ªe‡Yi ¸iæZ¡ eY©bv Ki‡Z cvi‡eb| 
 
g„wËKv `ªeY Kx 
g„wËKvq Aew¯’Z cvwb‡Z `ªeYxq jeYvw` we`¨gvb _vKvi bvgB g„wËKv ª̀eY| we‡kl K‡i 
†Kvj‡qW K ©̀g I wnDgv‡mi wgkªY‡K g„wËKv `ªeY e‡j| GLv‡b Mv‡Qi cywó Dcv`vb AvqwbK 
AvKv‡i ª̀exf‚Z Ae¯’vq _v‡K| Ab¨ K_vq, g„wËKv i‡Ü« ev dvuKv ¯’v‡b †h cvwb _v‡K Zv‡Z 
wewfbœ ˆRe I A‰Re jeY `ªexf‚Z Ae¯’vq _v‡K| g„wËKv cvwb‡Z `ªexf‚Z G jeY‡K g„wËKv ª̀eY 
e‡j| g„wËKv `ªeY cwieZ©bkxj| g„wËKvq mvi cÖ‡qvM Ki‡j Zv ª̀e‡Y wg‡k hvq| 
 

g„wËKv `ªe‡Yi ˆewkó¨ 
1| cvwbi †P‡q g„wËKv `ªe‡Yi NbZ¡ AwaK Ges g„wËKvq cvwb K‡g †M‡j ª̀exf‚Z je‡Yi 

NbZ¡ AviI e„w× cvq| 
2| Av`©ª I e„wóeûj GjvKvi gvwU‡Z g„wËKv ª̀e‡Yi NbZ¡ Kg wKš‘ Liv mg„× MÖx®§cÖavb 

AÂ‡j g„wËKv `ªe‡Yi NbZ¡ e„w× cvq| 
3| f‚c„‡ôi Dcwifv‡M 15 †m.wg. RvqMvq cÖwZ †n±‡i 100-500 †KwR `ªexf‚Z jeY 

we`¨gvb| 
4| †Kvb g„wËKvq `ªeYxq je‡Yi NbZ¡ kZKiv 0.5 fv‡Mi AwaK n‡j Dw™¢‡`i Rb¨ 

¶wZKi| 
5| AZè I ¶vi ag© g„wËKv `ªe‡Yi Avi GK ˆewkó¨| A_©vr g„wËKv `ªeY AZè ev ¶viagx© nq| 
6| Gu‡Uj gvwU‡Z g„wËKv `ªe‡Yi NbZ¡ †ewk Ges †e‡j gvwU‡Z Kg _v‡K| 
 
g„wËKv `ªe‡Y `ªexf‚Z je‡Yi Drm 
g„wËKv `ªe‡Y `ªexf‚Z je‡Yi cÖavb Drmmg~n n‡”Q t 
(1) Drm ev¯ú ev †c‡i›U g¨v‡Uwiqvj 
(2) ˆRe I A‰Re mvi 
(3) Dw™¢` I cÖvYxi Aewkóvsk 
(4) †m‡Pi cvwb 
(5) e„wói cvwb 
(6) f‚Mf©¯’ cvwb 
(7) †Rvqv‡ii cvwb (mvgyw`ªK) 
 
 
 
 
 

g„wËKv i‡Ü« ev dvuKv 
¯’v‡b †h cvwb _v‡K 
Zv‡Z wewfbœ ˆRe I 
A‰Re jeY ª̀exf‚Z 
Ae¯’vq _v‡K| g„wËKv 
cvwb‡Z ª̀exf‚Z G 
jeY‡K g„wËKv ª̀eY 
e‡j| 
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g„wËKv `ªe‡Yi Dcv`v‡b cv_©‡K¨i KviY 
AmsL¨ Kvi‡Y g„wËKv ª̀e‡Yi Dcv`v‡b cv_©K¨ N‡U, Zb¥‡a¨ g~j KviY¸‡jv n‡”Q t 
(1) AvenvIqv I Rjevqy 
(2) ¯’vb ev RvqMv 
(3) RbmsL¨vi Pvc 
(4) gvby‡li wbZ¨ wµqvKg© 
(5) g„wËKvi †fŠZ ag© 
(6) g„wËKv Drm e¯‘i cÖK…wZ, cÖf…wZ 
 
g„wËKv `ªe‡Yi Dcv`v‡b AvqwbK Ae¯’v 
g„wËKvq wewfbœ `ªe‡Yi cwigvY _v‡K kZKiv cÖvq 1 fvM| g„wËKv `ªe‡Y we`¨gvb Avqb mg~n 
n‡”Q t 
1| g„wËKv `ªe‡Y Na+

, Ca
2+
, K

+
, Mg

2+ cÖf…wZ K¨vUvq‡bi cÖvavb¨ j¶Yxq| 

2| g„wËKv `ªe‡Y NO3

−

, NH4
+
, PO4

−

, H2PO4

−

, SO4
2−
, Zn

2+
, Fe

3+ cÖf…wZ A¨vbvqb I 
K¨vUvqb¸‡jvI we`¨gvb| 

 
g„wËKv `ªe‡Yi cÖavb Askmg~n 
1| cvwb 
2| K`©g †Kvj‡qW - †KIwjbvBU, BjvBU 
3| wnDgvm ev ˆRe †Kvj‡qW, wnDwgK GwmW, dvjwfK GwmW 
4| abvZ¡K Avqb - Ca2+

, Mg
2+
, K

+
, Na

+
, Zn

2+
, Fe

3+
, NH4

+
, Mn

4+
, H

+
, BZ¨vw`| 

5| FbvZ¡K Avqb - S04
2−
, N03

−

, Cl
−

, H2PO4

−

, PO4
3−
, HPO4

2−
, BZ¨vw`| 

6| `ªexf‚Z Aw´‡Rb 
7| ˆRe GwmW, BZ¨vw`|    
 
 
 
Abykxjb (Activity) t g„wËKv ª̀e‡Y †h me abv³K I Fbv³K Avqb _v‡K hv Dw™¢‡`i cywó 
Dcv`v‡bi †hvMvb †`q Zv‡`i ZvwjKv ˆZwi Kiæb| 
 
 

  
g„wËKv `ªe‡Yi ¸iæZ¡ 
1| g„wËKv `ªe‡Yi Dcv`vb Rvbvi d‡j mwVK k‡m¨i Avev` m¤¢e| 
2| `ªe‡Y MvQcvjv I k‡m¨i AZ¨vek¨Kxq cywó Dcv`vb AvqwbK AvKv‡i ª̀exf‚Z _v‡K| 
3| g„wËKv `ªeY Dw™¢` I RxevYyi Lv`¨ fvÛvi¯^iƒc wKš‘ `ªexf‚Z je‡Yi NbZ¡ kZKiv 0.5 

fv‡Mi †ewk n‡j Zv Dw™¢‡`i Rb¨ ¶wZKi| 
4| g„wËKv `ªeY wkjv¶q I mshyw³ MV‡b ¸iæZ¡c~Y© f‚wgKv cvjb K‡i| 
5| `ªe‡Yi gva¨‡g Dw™¢` Lv‡`¨vcv`vb PjvPj K‡i, d‡j Dw™¢` mwVK cywó MÖnY K‡i hv D”Pu 

dj‡bi Rb¨ cÖ‡qvRb| 

g„wËKv ª̀e‡Y Na+, Ca2+,  K+, 

Mg2+ cÖf…wZ K¨vUvq‡bi cÖvavb¨ 
j¶Yxq| 

g„wËKv ª̀eY Dw™¢` I 
RxevYyi Lv`¨ fvÛvi¯^iƒc 
wKš‘ ª̀exf‚Z je‡Yi NbZ¡ 
kZKiv 0.5 fv‡Mi †ewk 
n‡j Zv Dw™¢‡`i Rb¨ 
¶wZKi| 
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6| AwZe„wó, eb¨v, Liv cÖf…wZ Kvi‡Y ª̀e‡Yi Nb‡Z¡ ZviZg¨ NU‡j MvQcvjvi cÖ‡qvRbgZ 
cywó msMÖ‡n e¨vNvZ N‡U d‡j djb K‡g Av‡m| 

7| g„wËKv `ªeY g„wËKvi fvimvg¨ i¶vq cÖZ¨¶ f‚wgKv iv‡L| 
8| f‚Mf©¯’ cvwb ª̀e‡Y †nfx †gUvj e„w×‡Z mnvqZv K‡i| 
9| Avqb wewbg‡q mwµq f‚wgKv iv‡L| hv Dw™¢` KZ©„K cywó Dcv`v‡bi cÖvc¨Zv‡K wbqš¿Y 

K‡i| 
 
 

 
 
 
cv‡VvËi g~j¨vqb 3.2 
mwVK DË‡ii cv‡k wUK wPý (�) w`b| 
1| g„wËKvi `ªeYxq je‡Yi NbZ¡ kZKiv KZ fv‡Mi †ewk n‡j Zv Dw™¢‡`i Rb¨ ¶wZKi? 

K) 0.3 fvM 
L) 0.5 fvM 
M) 0.7 fvM 
N) 1.5 fvM 
 

2| g„wËKv `ªe‡Yi cÖavb Ask¸‡jv Kx Kx? 
K) jeY, cvwb, mvi cÖf…wZ 
L) GwmW, mvM‡ii cvwb, bjK‚‡ci cvwb BZ¨vw` 
M) cvwb, K ©̀g †Kvj‡qW, ˆRe †Kvj‡qW cÖf…wZ 
N) wPwb, dm‡ji Aewkóvsk, Avqb cÖf…wZ 
 

3| g„wËKv `ªeY RxevYyi Lv‡`¨i †¶‡Î Kx f‚wgKv cvjb K‡i? 
K) Lv`¨ fvÛvi 
L) Lv`¨ gIRy` K‡i bv 

M) Lv`¨ msµvšÍ  wel‡q m¤úK© †bB 
N) Lv`¨ welv³ K‡i 
 

4| g„wËKv `ªe‡Y j¶Yxq K¨vUvqb¸‡jv Kx Kx? 
K) NH4

+
, K

+
, Fe

3+
, Fe

2+ cÖf…wZ 
L) K

+
, Fe

2+
, H

+
, Zn

2+ cÖf…wZ 
M) Zn

2+
, H

+
, NH4

+
, Ca

2+ cÖf…wZ 
N) Na

+
, Ca

2+
, K

+
, Mg

2+ cÖf…wZ 
 

5| g„wËKv `ªe‡Y Mv‡Qi cywó Dcv`vb †Kvb Ae¯’vq _v‡K? 
K) jeY AvKv‡i _v‡K 
L) AvqwbK AvKv‡i `ªexf‚Z _v‡K 
M) KwVb Ae¯’vq _v‡K 
N) A-AvqwbZ Ae¯’vq _v‡K 

 

�
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cvV 3.3 A¤øZ¡ I ¶viKZ¡ 
G cvV †k‡l Avcwb − 

♦ g„wËKvi A¤øZ¡ I ¶viK‡Z¡i msÁv ej‡Z I wjL‡Z cvi‡eb| 

♦ gvwUi A¤ø‡Z¡i cÖKvi‡f`, wcGBP mgxKiY I nvB‡Wªv‡Rb Avq‡bi m¤úK© eY©bv Ki‡Z 
cvi‡eb| 

♦ g„wËKv AèZvi KviY I ¸iæZ¡ eY©bv Ki‡Z cvi‡eb| 

♦ wcGBP gvb wfwËK g„wËKvi †kªYxwefvM Ki‡Z cvi‡eb| 

♦ ¶vi gvwUi ˆewkó¨, mgm¨v I Pvlvev` Dc‡hvMx K‡i †Zvjvi wbqgKvbyb eY©bv Ki‡Z 
cvi‡eb| 

 
g„wËKvi AèZ¡ I ¶viKZ¡ ej‡Z Kx eySvq 
g„wËKvi AèZ¡ ev ¶viKZ¡ g„wËKv `ªe‡Yi wcGBP (pH) Øviv wb‡ ©̀k Kiv nq| g„wËKv wcGBP 7 Gi 
Kg n‡j †mB g„wËKv‡K Aèxq g„wËKv e‡j| Aci c‡¶, g„wËKv pH 7 Gi †ewk n‡j Zv‡K ¶vixq 
g„wËKv e‡j| wcGBP nvB‡Wªv‡Rb Avq‡bi NbZ¡ ev MvpZv‡K wb‡ ©̀k K‡i| myZivs gvwUi wcGBP 
n‡jv g„wËKv `ªe‡Y nvB‡Wªv‡Rb Avq‡bi (H+ ) Nb‡Z¡i FYvÍK jMvwi &̀g| Ab¨ K_vq †Kvb& g„wËKv 
`ªe‡Yi nvB‡Wªv‡Rb Avq‡bi Nb‡Z¡i wecixZ ivwki jMvwi`g‡K g„wËKvi wcGBP (pH)  e‡j| 
pH Gi †Kvb GKK †bB| Z‡e nvB‡Wªv‡Rb Avqb‡K (H+) MÖvg/wjUv‡i cÖKvk Kiv nq|  
 

pH = -log[H
+

] ev pH = 
1

log[H ]+
 

g„wËKv wcGBP ej‡Z Gi AèZ¡ ev ¶vi ag©‡K eySvq| †Kvb ª̀e‡Yi A¤øZvi Rb¨ nvB‡Wªv‡Rb 
Avq‡bi H+ mwµqZvB `vqx Ges FbvZ¡K nvB‡Wªvw·j Avq‡bi mwµqZvi d‡j ¶vi ag© my¯úó 
n‡q D‡V| nvB‡Wªv‡Rb Avqb‡K H+ Ges nvB‡Wªvw·j Avqb‡K OH− w`‡q cÖKvk Kiv nq| GK 
wjUvi cvwb‡Z hZ MÖvg nvB‡Wªv‡Rb I nvB‡Wªvw·j Avqb _v‡K, G `y‡qi ¸Ydj GKUv wbw ©̀ó 
ZvcgvÎvq me mgq GKUv wbqZ ivwk (constant) n‡Z †`Lv hvq| 210 †m Zv‡c wbqZ ivwkwU 
(H+

) x (OH−

) = 10
−14 n‡q _v‡K| cvwb‡Z ª̀exf‚Z ev we”QzwiZ jeY, GwmW ev ¶vi‡Ki a‡g©i 

cÖfv‡e G wbqZ ivwki †gv‡UB †ni‡di nq bv| myZivs Gwm‡Wi ms¯ú‡k© G‡m nvB‡Wªv‡Rb 
Avq‡bi (H+

) cwigvY evo‡j Ges nvBWªw·j Avq‡bi (OH−

) cwigvY Kg‡j A_ev †Kvb je‡Yi 
ms¯ú‡k© G‡m wecixZ Ae¯’vi m„wó n‡jI G wbqZ ivwk GKB †_‡K hvq| cÖkwgZ `ªeY I weï× 
cvwb‡Z mvaviYZt 10−7 MÖvg  nvB‡Wªvw·j Avqb I 10−7 MÖvg nvB‡Wªv‡Rb Avqb _v‡K| †Kvb 
`ªeY GwmW ev A¤ø ag©x n‡j nvB‡Wªvw·j Avqb 10−7 MÖv‡gi †P‡q †ewk _v‡K Ges †Kvb `ªeY 
¶viag©x n‡j nvB‡Wªvw·j Avqb 10−7 MÖv‡gi †P‡q Kg _v‡K| †Kvb `ªe‡Yi A¤øgvb 7 Gi Kg 
n‡j A¤øxq Ges 7 Gi †ewk n‡j ¶vixq ejv nq| 
 

gvwUi A¤ø‡Z¦i cÖKvi‡f` 

gvwUi AèZv `ycÖKvi h_v t 
1| mwµq A¤øZ¦ t gvwUi `ªe‡Y †h cwigvY H+ Avqb gy³ Ae¯’vq _v‡K Zv‡K mwµq AèZ¡ 

e‡j| wcGBP w`‡q mwµq AZè‡Z¡i cwigvY Rvbv hvq| 
2| cÖ”Qbœ ev c‡Ubwmqvj A¤øZ¡ t K`©g KYv ev †Kvj‡qW †h cwigvY nvB‡Wªv‡Rb Avqb 

†kvwlZ ev Ave× Ae¯’vq (adsorbed) iv‡L Zv‡K cÖ”Qbœ ev c‡Ubwmqvj AZœZ¦ e‡j| 
gwvU‡Z cÖ”Qbœ A¤øZ¡ mwµq  A¤ø‡Z¡i †P‡q GK nvRvi ¸Y †ewk Ges Gu‡Uj gvwU‡Z Gi 
cwigvY AviI AwaK| 

wcGBP wbY©q mgxKiY 

gvwUi ª̀e‡Y †h cwigvY H+ 
Avqb gy³ Ae¯’vq _v‡K 
Zv‡K mwµq A¤øxq e‡j| 
wcGBP w`‡q mwµq A‡¤øi 
cwigvY Rvbv hvq| 

†Kvb& g„wËKv ª̀e‡Yi 
nvB‡Wªv‡Rb Avq‡bi MvpZvi 
wecixZ ivwki jMvwi`g hv 
wjUvi cÖwZ MÖvg GK‡K 
cÖKvwkZ, ZvB n‡”Q wcGBP| 
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wcGBP wbY©q mgxKiYwU n‡”Q − 

 

 

 

weÁvbx †mv‡qb‡mb wcGBP Gi cwigvc wVK Kivi Rb¨ GKwU GKK w¯’i Ki‡Qb hv K…wl †¶‡Î, 

ivmvqwbK I wPwKrmv kv‡¯ú  e¨vcK cÖfve we¯ÍÍvi K‡i‡Q| G GK‡K †Kvb GK wjUvi ª̀e‡Y 
nvB‡Wªv‡Rb Avq‡bi cwigvY 10−6 MÖvg n‡j G ª̀eYwUi wcGBP 6 e‡j aiv nq, A_v©r wcGBP 
GK‡K G‡K ejv nq wcGBP 6| mgxKiY Abyhvqx †`Lv hv‡e − 

 

 

 
 
GLv‡b, nvB‡Wªv‡Rb Avq‡bi MvpZ¡ ev cwigvY = 0.000001 A_ev 1x10−6 MÖvg nvB‡Wªv‡Rb/ 
wjUvi 
 
 
 
 
 
 
 
 
 
 
Abykxjb (Activity) t g„wËKv ª̀e‡Yi pH = 9.5 n‡j Dnvi nvB‡Wª‡Rb Avq‡bi (H+) NbgvÎv 
KZ n‡e? 
 
 
 
wcGBP gvb I nvB‡Wªv‡Rb Avqb 
1| †Kvb `ªe‡Yi wcGBP gvb hZ Kg n‡e Zvi mwµq nvB‡Wªv‡R‡bi cwigvY ZZ evo‡e| 

A_v©r ª̀e‡Yi mwµq nvB‡Wªv‡Rb Avq‡bi NbZ¡ 10−1, 10−2, 10−3, ............. 10−14 
n‡j  Bnvi wcGBP gvb h_vµ‡g 1,2,3.................. 14 n‡e| 

2| cÖ‡Z¨K †QvU GK‡Ki wcGBP Bnvi cieZ©x eo GK‡Ki †P‡q `k ¸Y †ewk A_v©r `k ¸Y 
AèZ¡ †e‡o hvq| †hgb wcGBP 6 Gi nvB‡Wªv‡Rb Avqb I AèZ¡ wcGBP 7 Gi †P‡q `k 
¸Y †ewk | 

3| g„wËKvq nvB‡Wª‡Rb Avqb evo‡j AèZ¡ e„w× cvq| 
4| A¤øZ¡ I ¶viKZ¡ wb‡`©kK †¯‹‡ji mvnv‡h¨ wcGBP wbY©q Kiv hvq| 

5| A¤øZ¡ I ¶viKZ¡ †¯‹j 1 †_‡K 14 ch©šÍ  GKK wbw ©̀ó _v‡K| 
6| g„wËKvi nvB‡Wªv‡Rb Avqb I wcGBP gvb evov‡bv ev Kgv‡bv m¤¢e| 

 1 

wcGBP (pH) = -log [H+
] ev log  

  [H
+
]  

  1 

∴ pH = Log  

     0.000001 

=  -Log 1,000,000 

=  Log 10
6
 

=  6 x 1 

    [†h‡nZz, Log 10 = 1] 

=  6 

†Kvb ª̀e‡Yi wcGBP gvb 
hZ Kg n‡e Zvi mwµq 
nvB‡Wªv‡R‡bi cwigvY ZZ 
evo‡e|  

 

 1 

 pH = log   

  [H
+
]  

A_ev, pH = -Log [H+
] 

=  -Log (1 x 10
-6

) 

=  -Log 10
-6

 

=  - x (-6) x 1  

    [†h‡nZz, Log 10 = 1] 

=  6 
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g„wËKvq A¤øZvi KviY 
1| evqy‡Z Kve©b WvB A·vBW, mvjdvi WvB A·vBW, bvBwUªK A·vBW cÖf„wZ †hŠM _v‡K 

†h¸‡jv e„wói cvwb‡Z ª̀exf‚Z n‡q gvwU‡Z †b‡g Av‡m Ges GwmW DrcwËi Drm wnmv‡e 
KvR K‡i| 

2| gvwU‡Z bvBwUªK, mvjwdDwiK, dmdwiK cÖf„wZ GwmW Aí we¯Zi _v‡K e‡j AèZv ev‡o| 
3| G‡gvwbqvgNwUZ mvi h_v t G‡gvwbqvg bvB‡UªU, G‡gvwbqvg mvj‡dU, BDwiqv cÖf„wZ 

gvwU‡Z AèZv †hvM K‡i| 
4| AèZv ˆZwii Ab¨Zg KviY n‡”Q K¨vjwmqvg I g¨vM‡bwmqv‡gi gZ ¶viK jeY ¶q nIqv 

Ges Av`ª© GjvKvq Zv e„w× cvq| Kve©b WvB A·vBW cvwbi mv‡_ wg‡k Kve©wbK GwmW 
ˆZwi K‡i hv K¨vjwmqvg I g¨vM‡bwmqvg je‡Yi ¶q NUvq| 

5| †Kvb †Kvb Aè wkjv h_v t MÖvbvBU BZ¨vw` †_‡K Drcbœ gvwU‡Z Avcbv †_‡KB ¶vi‡Ki 
cwigvY Kg _v‡K d‡j AèZv ev‡o| KZK¸‡jv LwbR Aè wkjv †_‡K Drcbœ n‡qI Aèag©x 
gvwU ˆZwi K‡i| 

6| gvwU‡Z dmj _vK‡j ¶v‡ii cwigvY K‡g, cwZZ Rwg‡Z ev‡o| Avevi FZz †f‡`I AèZv 
mvgvb¨ cwigv‡Y ev‡o K‡g| 

7| `ywU †hvMvqb nvB‡Wªv‡Rb I Gjywgwbqvg Dcv`vb wewµqvi gva¨‡g gvwUi `ªe‡Yi ms¯ž‡k© 
G‡m AèZ¡ m„wó K‡i| 

8| ˆRe c`v‡_©i we‡qvR‡bi d‡j gvwU‡Z Kve©b-WvB-A·vBW M¨vmI cÖPzi Drcbœ nq d‡j 
A¤øZ¡ ev‡o| CO2+H2O → H2CO3, H2CO3 → H

+
+HCO3

− 
9| GwmwUK GwmW, mvBwUªK GwmW, AK&RvwjK GwmW cÖf…wZ ˆRe GwmWI gvwUi AèZv 

evovq| 
10| G‡`‡ki A‡bK D”Pu I gvSvix cvjwjK f‚wg Aèxq cÖK…wZi, KviY AwaK e„wócv‡Z P‚qvbx 

†e‡o hvq| Avevi giæf‚wg, Rjvf‚wg, cvnvox AÂ‡ji gvwUI AwaK P‚qvbxi d‡j Aèxq 
cÖK…wZi n‡q hvq| 

11| Dw™¢‡`i g~‡ji k¦mb Ges gvwU¯’ AYyRxemg ‡ni k¦m‡bi d‡j C02 Drcbœ nq| G C02 

cvwbi mv‡_ wewµqv K‡i H+ Avqb Drcbœ K‡i t C02+H20 = H
+
 + HC03

− g„wËKvw¯’Z 
evqyi C02 Kg evdvi m¤úbœ gvwUi wcGBP Dc‡iv³ wewµqvi gva¨‡g Kwg‡q †`q| 

12| gvwUi wmwj‡KU †Kvj‡qW †j‡M _vKv (adsorbed) nvB‡Wªv‡Rb, Gjywgwbqvg, †jŠn cÖf…wZ 
gvwU‡Z nvB‡Wªv‡Rb Drc‡bœi gva¨‡g A¤øZ¡ m„wó K‡i t Fe3+

 + H20 = Fe (OH)3 + H
+
,
 

Fe(OH)3+ H20 = Fe (OH)2 + H
+  

Abyiƒc fv‡e GjywgwbqvgI nvB‡Wªv‡Rb Avqb Drcbœ K‡i| 
 

gvwU‡Z A¤øZvi ¸iæZ¡ ev cÖfve 
1| gvwUi A¤ø‡Z¡i gvb 4 Gi Kg _vK‡j AwaKvsk MvQcvjv wKsev dmjv`x Rb¥vq bv A_ev 

`ye©j MvQcvjv Rb¥vq †hLv‡b dj‡bi nvi wb¤œgv‡bi| 
2| A¤ø‡Z¡i d‡j gvwU‡Z bvB‡Uªv‡R‡bi AcPq Kg nq| Zv Qvov K¨vjwmqvg I 

g¨vM‡bwmqv‡gi cÖvc¨ZvI mgfv‡e Kg‡Z _v‡K| 
3| AæZ¡ evovi mv‡_ mv‡_ bvB‡Uªv‡Rb, dmdivm, cUvwmqvg I mvjdvi Gi `ªeYxqZv Kg‡Z 

_v‡K we‡kl K‡i Zxeª Aèhy³ gvwU‡Z dmdiv‡mi ª̀eYxqZv e¨vcK n«vm cvq| 
4|    A¤ø gvwU‡Z gwje‡Wbvg, g¨v½vwbR I †evib Gi cÖvc¨Zv evo‡Z _v‡K Z‡e Zxeª A¤øZv 

K‡g hvq| 

AèZv ˆZwii Ab¨Zg KviY 
n‡”Q K¨vjwmqvg I 
g¨vM‡bwmqv‡gi gZ ¶viK 
jeY ¶q nIqv Ges Av ª̀© 
GjvKvq Zv e„w× cvq|  

A¤øZ¡ evovi mv‡_ mv‡_ 
bvB‡Uªv‡Rb, dmdivm, cUvwmqvg 
I mvjdvi Gi ª̀eYxqZv Kg‡Z 
_v‡K we‡kl K‡i Zxeª Aèhy³ 
gvwU‡Z dmdiv‡mi ª̀eYxqZv 
e¨vcK  n«vm cvq| 
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5| A¤ø gvwU‡Z †jŠn, Kcvi I `¯Ívi cÖvc¨Zv †e‡o hvq| Zv Qvov gvwU‡Z Gjywgwbqv‡gi 
welv³Zv NUvq| 

6| g„wËKv AèZv AYy‰RweK Kvh©vejx, ˆRe c`v_© we‡qvRb I ivmvqwbK mv‡ii iƒcvšÍi Kgvq| 
7| A¤ø gvwU‡Z ex‡Ri AsKz‡iv`Mg fvj nq bv Ges dm‡ji ¸Yv¸‡Yi Ici cÖfve †d‡j| 
8| A¤ø agx© g„wËKvq AYyRx‡ei Kvh©vejx‡Z cÖfve †d‡j hv Dw™¢‡`i e„w× I km¨ Drcv`‡bi 

Rb¨ ¸iæZ¡c~Y©| 
9| Kx mvi KZUzKz cÖ‡qvM Ki‡Z n‡e g„wËKv wcGBP Zv e‡j †`q Ges Kx cwigvY Pzb cÖ‡qvM 

Ki‡Z n‡e Zv wbwðZ Ki‡Z cv‡i| 
10| †Kvb& gvwU‡Z †Kvb& dmj Rb¥v‡Z n‡e Zv g„wËKv wcGBP Øviv wbYx©Z nq| †hgb cvnvwoqv 

A¤ø gvwU‡Z Pv fvj R‡b¥| 
11| K¨vUvqb wewbgq ¶gZvi Ici g„wËKv A¤øZv ¸iæZ¡c~Y© cÖfve †d‡j| 
 
 
Abykxjb (Activity) t g„wËKv A¤øZv cÖavb 5wU KviY D‡jøLc~e©K dmj Drcv`‡b g„wËKv pH Gi 
¸iæZ¡ eY©bv Kiæb| 
 
 

wcGBP gvb wfwËK g„wËKvi †kªwYwefvM 
wcGBP gvb wfwËK g„wËKv wZb cÖKvi h_v t 
1| AZè ev AZœxq g„wËKv - wcGBP gvb 7 Gi Kg| 
2| wbi‡c¶ ev cÖkg g„wËKv - wcGBP gvb 7| 
3| ¶vi ev ¶vixq g„wËKv - wcGBP gvb 7 Gi Dc‡i| 
 

g„wËKv nvB‡Wªv‡Rb I nvB‡Wªv‡Rb Avq‡bi cwigv‡Yi wfwË‡Z gvwUi A¤øZv 4 fv‡M Ges 
¶viKZ¡‡K 4 fv‡M fvM Kiv hvq (†Uwej-1)| 
 
†Uwej-1| wcGBP  gvb wfwËK g„wËKvi A¤øZ¡ I ¶viK‡Z¡i †kªYxwefvM t 
 

g„wËKvi AZœZ¡ I ¶viK‡Z¡i 
†kªYxwefvM 

wewµqvi cÖK…wZ‡Z c~Yt 
wefvM 

wcGBP/ 
A¤øgvb 
gvÎv (K) 

wcGBP/ 
A¤øZ¡gvb 
gvÎv (L) 

1| A¤øxq g„wËKv 1| Lye Zxeª A¤øœxq 4.0 Gi Kg 4.0-5.0 
 2| Zxeª AZ¡œxq 4.0-4.9 5.0-5.5 
 3| ga¨g A¤øxq 5.0-5.9 5.5-6.0 
 4| Clr ev mvgvb¨ AZœxq 6.0-6.9 6.0-6.7 
2| wbi‡c¶ ev cÖkg g„wËKv 1| wbi‡c¶ ev cÖkg 7.0 6.7-7.3 
3| ¶vixq g„wËKv 1| Clr ev mvgvb¨ ¶vixq 7.1-8.0 7.3-8.0 
 2| ga¨g ¶vixq 8.1-9.0 8.0-9.0 
 3| Zxeª/†ewk ¶vixq 9.1-10.0 9.0-10.0 
 4| Lye Zxeª ev cÖPÛ ¶vixq 10.0 Gi †ewk 10.0-11.0 
Drm t  (K) mvËvi I Avnv`, 1987 I  (L) wgjvi, 1965 
 
 
A¤øZ¡ I km¨ Drcv`b 

 

g„wËKvi A¤øZ¡ I km¨ 
Drcv`b IZ‡cÖvZfv‡e 
RwoZ| AwaKvsk dmjv`x 
5.0-7.5 wcGBP gv‡bi 
g‡a¨ fvj R‡b¥|  
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g„wËKvi AZèZ¡ I km¨ Drcv`b IZ‡cÖvZfv‡e RwoZ| AwaKvsk dmjv`x 5.0-7.5 wcGBP 
gv‡bi g‡a¨ fvj R‡b¥| GLv‡b G‡`‡k K‡qKwU D‡jøL‡hvM¨ dm‡ji cvkvcvwk DËg wcGBP gvb 
†`Lv‡bv n‡jv t avb (5.0-6.6), Mg, ZvgvK I wgwó Avjy (5.5-7.5), AvL, Zzjv, ZigyR, 
U‡g‡Uv I Wvj RvZxq km¨ (6.0-7.5), ev`vg (5.3-6.6), †Mvj Avjy (5.5-7.0) Ges Pv 
(5.2-5.8)| 
 

g„wËKvi evdvi ¶gZv 
� †Kvb ª̀e‡Y mvgvb¨ GwmW ev ¶vi †hvM Ki‡j hw` ª̀e‡Yi wcGBP gv‡bi cwieZ©b bv nq 

ev AwZ mvgvb¨ cwiewZ©Z nq Z‡e H ª̀eY‡K evdvi `ªeY ejv nq| 
� gvwU‡Z Aew¯’Z Kve©‡bU, evBKve©‡bU I ˆRe‡hŠM evdvwis ª̀e¨ wnmv‡e KvR K‡i| 
� gvwU‡Z AYyRx‡ei wµqvi d‡j AbeiZ ˆRe GwmW Drcbœ nq hv DrK…ó evdvi `ªe¨ 

wnmv‡e KvR K‡i| 
� AZègvb ¯’vqx‡Z¡i Rb¨ g…wËKvq AwaK evdvi ¶gZv _vKv `iKvi| 
� evdvi ¶gZvm¤úbœ gvwU‡Z Dw™¢` cwicywó wbðqZv AwaK| 
� gvwUi eybU, mshyw³i cÖKvi Ges ˆRe c`v‡_©i cÖKvi I cwigv‡Yi Ici evdvi ¶gZv 

wbf©i K‡i| 
 

¶vi gvwUi ˆewkó¨  
†Kvb gvwU‡Z hLb ¶vi RvZxq jeY we‡klZt †mvwWqvg Kve©‡b‡Ui AvwaK¨ NUvi d‡j  
†Kvj‡qW  gvB‡mwj‡Z G RvZxq  Avqb msL¨vq †ewk n‡q c‡o ZLb  G‡K ¶vi gvwU  ejv nq| 
 

¶vi gvwUi ˆewkó¨ wb¤œiƒc 
� wcGBP gvb 7 Gi Dci  _v‡K| 
� wewbgq‡hvM¨ †mvwWqvg kZKiv 15 kZvs‡ki †ewk _v‡K| 
� ¶vixq wewµqvi Rb¨ †ek wKQy ˆRe c`v©_ Rjxq ª̀e‡Y P‡j Av‡m Ges cvwb ïwK‡q †M‡j 

Av¯Íib m„wó K‡i| 

� wb‡Pi  Í̄‡i cÖPzi Kv`v KYv R‡g wcÖRg AvK…wZi I ¯Í¤fvK…wZi m„wó K‡i| 

� f‚-Z¡‡Ki †Kvb †Kvb ¯’v‡b mv`v mv`v Pvcevav wKsev Kv‡jv i‡Oi PKP‡K gvwUi  ¯Íi 
†`Lv hvq| 

� f‚-Z¡‡Ki gvwU k³ n‡q c‡o, d‡j Pvl †`qv KóKi| 
� evejv, †LRyi we‡kl K‡i †h mKj MvQcvjv jeY mn¨ Ki‡Z cv‡i H mKj fvj R‡b¥| 

Z‡e avb PvlI m¤¢e| 
 

¶vi gvwU I MvQcvjv 
gvwUi ¶vi ag© MvQcvjvi c‡¶ †gv‡UB AbyK‚j bq| cvuPwU Dcv‡q Bnv cÖwZK‚j wewµqvi m„wó 
K‡i h_v t 

(1) AZ¨šÍ  Zxeª ¶v‡ii ¶wZKi cÖfve| 
(2) Kve©‡bU Avq‡bi  welwµqv| 
(3) wewbgq‡hvM¨ †mvwWqvg Avq‡bi ¶wZKi cÖfve| 
(4) dm‡dU Avqb‡K  MvQcvjvi  MÖn‡Yi A‡hvM¨ K‡i †`q| 
(5) MvQcvjvi  bvB‡UªU MÖn‡Y ¶wZKi cÖfve| 
 

†Kvb ª̀e‡Y mvgvb¨ GwmW ev 
¶vi †hvM Ki‡j hw` ª̀e‡Yi 
wcGBP gv‡bi cwieZ©b bv nq 
ev AwZ mvgvb¨ cwiewZ©Z nq 
Z‡e H ª̀eY‡K evdvi ª̀eY 
ejv nq| 

†Kvb gvwU‡Z hLb ¶vi RvZxq 
jeY we‡klZt †mvwWqvg 
Kve©‡b‡Ui AvwaK¨ NUvi d‡j  
†Kvj‡qW  gvB‡mwj‡Z G 
RvZxq  Avqb msL¨vq †ewk n‡q 
c‡o ZLb  G‡K ¶vi gvwU  ejv 
nq| 
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¶vi gvwU MvQcvjvi †h mKj ¶wZ mvab K‡i G¸‡jv n‡”Q t 
1| MvQcvjvi e„w× eÜ n‡q hvq| 
2| je‡Yi MvpZv ev ¶v‡ii ZxeªZv ex‡Ri A¼z‡iv`Mg ¶gZv bó K‡i †`q, KLbI †`ix‡Z 

nq Avevi KLbI G‡Kev‡iB nq bv| 
3| gvwUi je‡Yi MvpZv ev ¶v‡ii ZxeªZv mn¨ Ki‡Z bv †c‡i Pviv MvQ g‡i hvq| 
4| ¶v‡ii ZxeªZvq Mv‡Qi cvZv cy‡o †h‡Z cv‡i| 
5| gvwUi ¶v‡ii ms¯ú‡k© MvQcvjvi wkK‡oi Ask we‡kl bó n‡q hvq| 
 
¶vi gvwU‡K Pvlvev‡`i Dc‡hvMx Kiv 

g„wËKv ¶vi ` i Kivi mv‡_ ỳwU kZ© RwoZ - 

(K) gvwUi †Kvj‡qW I `ªeY †_‡K AwZwi³ jeY we` wiZ Ki‡Z n‡e| 
(L) gvwUi †Kvj‡qW †_‡K †mvwWqvg `~i K‡i w`‡q Zvi cwie‡Z© K¨vjwmqvg Avq‡bi ¯’vb  

K‡i w`‡Z n‡e| 
 
G `ywU kZ© c~i‡Yi j‡¶ wbæewY©Z c`‡¶c MÖnY Ki‡Z n‡e - 
1| Rwgi Rixc Ki‡Z n‡e| 
2| Rwg Kxfv‡e ¶viagx© n‡q‡Q Zvi we¯ÍvwiZ Z_¨ wb‡Z n‡e Ges myôz cybiæ×vi c×wZi 

gva¨‡g gvwU‡K `ªyZ Pvlvev` Dc‡hvMx K‡i †Zvjv m¤¢e| 
3| Rwgi Xvj I ¯^vfvweK cvwb wb®‹vk‡bi bvjv ˆZwi Kiv| 
4| cvwb †mP mxwgZ Ki‡Z n‡e| ZvQvov cvwbi jeYv³Zv cix¶v Qvov Pvlvev‡`i e¨envi  

wVK bq| 
5| ¶vi mn¨ Ki‡Z cv‡i Ggb dmj wbe©vPb Ki‡Z n‡e| 
6| gvwUi ¶vi ev jeYv³Zv `yi Kivi cvkvcvwk De©iZvi K_vI fve‡Z n‡e| 
7| wewfbœ ivmvqwbK `ªe¨vw` e¨envi K‡iI ¶vi Kgv‡bv m¤fe| G‡¶‡Î Kv‡jv ¶vi gvwU‡Z 

mvjdvi, nvB‡Wªv‡Rb Avqb `yi Ki‡Z Pzbv cv_i BZ¨vw` e¨envi Kiv †h‡Z cv‡i| 
8| KLb Kxfv‡e KZ cwigvY ivmvqwbK `ªe¨vw` e¨envi Ki‡Z n‡e ZvI mgqgZ wVK Ki‡Z 

n‡e| 
 
¶vi gvwU cybiæ×vi c×wZ 
¶vi gvwU‡K wewfbœ c×wZi gva¨‡g cybiæ×vi m¤¢e h_v t 
(1) Rj wb¯‹vkb 

(2) †mP w`‡q cvweZ Kiv 
(3) PvwPqv cwi¯‹vi Kiv 
(4) ev¯’evqb Kgvevi e¨e¯’v Kiv, †hgb t gvjwPs cÖ‡qvM Kiv| 
(5) †mP Lvj I bvjv cvKv Kiv 
(6) ch©vß cwigv‡Y ˆRe I meyR mvi cÖ‡qvM 
(7) Ab¨ ¯’vb †_‡K De©i gvwU Avbqb K‡i Zv fv‡jvfv‡e wgwk‡q w`‡Z n‡e| 
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cv‡VvËi g j¨vqb 3.3 
mwVK DË‡ii cv‡k wUK wPý (�) w`b| 
1| cÖ‡Z¨K †QvU GK‡Ki wcGBP G Bnvi cieZx© eo GK‡Ki †P‡q KZ¸Y †ewk H+ Avqb 

i‡q‡Q? 
K) 5 ¸Y 
L) 10 ¸Y 
M) 15 ¸Y 
N) 20 ¸Y 
 

2| g„wËKv A¤øZv e„w×i mv‡_ †Kvb Avq‡bi NbgvÎv ev‡o? 
K) cUvwmqvg Avqb 
L) G‡gvwbqvg Avqb 
M) †mvwWqvg Avqb 
N) nvB‡Wªv‡Rb Avqb 
 

3| wbi‡c¶ ev cÖkg g„wËKvi wcGBP gvb KZ? 
K) 5 
L) 6 
M) 7 
N) 8 
 

4| Pv Drcv`‡bi DËg wcGBP gvb †KvbwU? 
K) 5.2-5.8 
L) 5.0-6.0 
M) 4.0-7.0 
N) 6.0-7.0 
 

5| mvgvb¨ Aè mnbkxj Dw™¢` †Kvb&¸‡jv? 
K) Avg, Rvg, Zzjv, †LRyi 
L) bvwi‡Kj, mycvix, Zvj 
M) dzjKwc, evuavKwc, mxg, cyuBkvK 
N) mycvix, Mg, Zzjv, ZvgvK 
 

6| wb‡Pi †Kvb¸‡jv g„wËKv AèZv evovq? 
K) †mvwWqvg Kve©‡bU I K¨vjwmqvg Kve©‡bU 
L) BDwiqv I G‡gvwbqvg mvj‡dU 
M) wUGmwc I K¨vjwmqvg nv‡Wªv  A·vBW 
N) cUvwmqvg Kve©‡bU I evBKve©‡bU 
 

7| ¶vi gvwU‡K Kxfv‡e Pvlvev` Dc‡hvMx Kiv hvq? 
K) jeYv³ mvi cÖ‡qvM K‡i 
L) jeYv³ cvwb †mP w`‡q 
M) cvwb †mP A_ev ˆRe mvi cÖ‡qvM K‡i| 
N) evi evi avb I cvU Pvlvev` K‡i  

�
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cvV 3.4 g„wËKv †Kvj‡qW 
G cvV †k‡l Avcwb − 

♦ g„wËKv †Kvj‡q‡Wi msÁv I AvKvi ej‡Z I wjL‡Z cvi‡eb| 

♦ g„wËKv †Kvj‡q‡Wi ˆewkó¨ I †kªYxwefvM D‡jøL Ki‡Z cvi‡eb| 

♦ K…wl‡Z g„wËKv †Kvj‡q‡Wi ¸iæZ¡ eY©bv Ki‡Z cvi‡eb| 
 

g„wËKv †Kvj‡q‡Wi msÁv 
†Kvj‡qW kãwU Ugvm †MÖnvg 1861 mv‡j cÖ_g e¨envi K‡ib| MÖxK fvlvq †Kvj‡qW gv‡b 
AvuVv| mvaviYZt †h mKj g„wËKv KYvi e¨vm 2 gvBµb Gi Kg H¸‡jv‡KB g„wËKv †Kvj‡qW 
ejv nq| Z‡e AwaKvsk †¶‡Î g„wËKv †Kvj‡qW KYvi e¨vm _v‡K 0.005 †_‡K 0.2 gvBµb| 
 
†Kvj‡qW KYvi AvKvi 

†Kvj‡qW KYv GZB ¶z ª̀ †h AYyex¶Y hš¿  Qvov †`Lv hvq bv| †Kvj‡qW KYvi AvKvi n‡”Q 50 
Å (Å =10−8 †m.wg.) †_‡K 2 gvBµb (1 gvBµb = 10−4 †m.wg.)| †Kvj‡qW g„wËKv 
KYv¸‡jvi e¨vm 0.001 wgwjwgUv‡ii †P‡q Kg| †Kvj‡q‡Wi e¨vm 0.005  †_‡K 0.2 gvBµb 
Gi g‡a¨ _vK‡j KZK¸‡jv we‡kl ˆewkó¨ cÖ`k©b K‡i| g„wËKv †Kvj‡qW KYvi AvKvi AvK…wZ 
bvbvb iK‡gi n‡q _v‡K| †Kvj‡qW KYv j¤^v, `Û, †MvjvKvi, wW¤^vKvi wKsev wfbœ AvKv‡iiI 
n‡Z cv‡i| Kv`vKYvi AvK…wZ cvZjv Pv`‡ii gZI n‡q _v‡K| D”Pu ¶gZv m¤úbœ AYyex¶Y 
h‡š¿i gva¨‡g Kv`v KYvi AvK…wZ cv‡Zi gZ †`Lvq| 
 

g„wËKv †Kvj‡q‡Wi ˆewkó¨ 
1| †Kvj‡qW ª̀eY GKwU AmgmZ¡ gva¨g| 
2| †Kvj‡qW ª̀e‡Yi Am‡gvwUK ev AwfmªeYxq Pvc Kg| 
3| d¨viv‡W I wUbWvj cÖfve mg„×| 
4| Lvwj †Pv‡L †`Lv hvq bv| D”Pu ¶gZv m¤úbœ AYyex¶Y h‡š¿i mvnv‡h¨ †`L‡j †Kvj‡qW 

`ªeY me©`vB AvKvevuKv MwZ‡Z Pj‡Z †`Lv hvq e‡j eªvDbxq MwZ ev mÂiY cÖ`k©b K‡i| 
5| †Kvj‡qW ª̀eY Awa‡kvlY ev GWRickb I RgvUe×Zv ev †Kvqv¸‡jkb ˆewk‡ó¨ mwµq| 
6| †Kvj‡qW KYvi AvKvi hZB †QvU nq DcwiZ‡ji AvqZb ZZB ev‡o Ges Dc‡kvlYI 

e„w× cvq| 
7| †Kvj‡qW KYv gvÎB ˆe`y¨wZK Avavb enb K‡i| †Kvj‡qW `ªeY ˆe`y¨wZK †¶‡Î ¯’vcb 

Ki‡j Pv‡R©i cÖK…wZ Abymv‡i Giv G‡bvW ev K¨v‡_v‡Wi w`‡K avweZ nq| 

8| KYvi AvKvi (6×10−5 - 15×10−5 wg.wg.) I cÖK…wZi wfwI‡Z †Kvj‡qW `ªeY Kgjv 
njy`, Kgjv jvj, bxj †jvwnZ, †e¸bx cÖf…wZ i‡Oi n‡q _v‡K Ges wmjfvi m‡j G iO 
my¯úó aiv c‡i| 

9| m¤ú„³ Ae¯’vq †Kvj‡qW KYv¸‡jv ci¯ú‡ii ms‡M AvK…ó n‡q `jv cvKvi d‡j g„wËKv 
DËg Pvlvev‡`i Dc‡hvMx nq| 

10| GKB K`©g KYv Na+ m¤c„³Zvq e¨eavb ev‡o wKš‘ Ca2+ Øviv m¤ú„³ n‡j Zv K‡g hvq| 
A_v©r mgvb PvR© m‡Z¡I m¤ú„³ K`©g KYvi weKxY©b ag© †ewk| 

 
 

mvaviYZt †h mKj g„wËKv 
KYvi e¨vm 2 gvBµb Gi 
Kg H¸‡jv‡KB g„wËKv 
†Kvj‡qW ejv nq|  

†Kvj‡qW ª̀eY GKwU 
AmgmZ¡ gva¨g| 
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g„wËKv †Kvj‡q‡Wi †kªwYwefvM 
†gvUv †e‡j gvwU Qvov me©ÎB Kg †ewk †Kvj‡qW KYv we`¨gvb| mKj cÖKvi Pvlvev‡`i f‚wg‡Z 
Kg †ewk †Kvj‡qW KYv i‡q‡Q| DrcwË, AvKvi, AvK…wZ I Ab¨vb¨ ¸‡Yi wfwË‡Z g„wËKv 
†Kvj‡qW‡K ỳÕfv‡M fvM Kiv hvq t 
1| A‰Re ev LwbR †Kvj‡qW| 
2| ˆRe ev wnDgvm †Kvj‡qW| 
 

1| A‰Re ev LwbR †Kvj‡qW 
g„wËKvq A‰Re †Kvj‡qW‡K LwbR †Kvj‡qW ev K ©̀g †Kvj‡qW ejv nq| Z‡e 
†Kvj‡q‡Wi Kvhv©ejx ïay K`©g KYv‡ZB wbw ©̀ó bq| †Kvj‡qW KYv hZB †QvU nq ag© I 
¸Yvejx ZZB e„w× cvq| cÖK…Z c‡¶ 2 gvBµb AvKv‡ii wb‡Pi mKj K ©̀g KYvB 
†Kvj‡qW| D`vniY n‡”Q t 

 

Fe, Al, Mn I Ti Gi A·vBW I nvB‡Wªv·vBW h_v t g¨vM‡bUvBU- Fe304, wj‡gvbvBU-
Fe203, 3H20, K ©̀g †Kvj‡qW Ges e·vBW- Al203. 2H20, eªvDbvBU- Mn203| 

 

2| g„wËKv ˆRe †Kvj‡qW 
g„wËKv c„ô¯Í‡i Kv`vKYvi ms‡M wnDgvm †Kvj‡qWxq Ae¯’vq _v‡K| wnDgvm KYvi 
AvqZb AwZ ¶z`ª _vKvq Bnv †Kvj‡qW ag© †c‡q _v‡K| e¯‘Z ˆRe †Kvj‡qW ej‡Z 
wnDgvmB eySvq| g„wËKvq cÖvYx ev Dw™¢` Ae‡kl cP‡bi d‡j †h Kv‡jv †Kvj‡qWxq 
c`v_© ˆZwi nq Zv‡KB wnDgvm ev wnDwgK c`v_© ejv nq| wnDgvm AvKviwenxb Mvp 
ev`vgx †_‡K Kv‡jv e‡Y©i| wnDgvm †Kvj‡qW wb‡MwUf PvR©wewkó Ges Pvicv‡k AmsL¨ 
FYvÍK Zwor Avavb Drcbœ nq|  

 

cÖavb ˆRe †Kvj‡qWmg~n n‡”Q 
1| wnDwgK GwmW 
2| dvjwfK GwmW 
3| †ngv‡Uv‡gjvwbK GwmW 
4| wnDwgbm I Avjwgbm, BZ¨vw`| 

 
K…wl‡Z g„wËKv †Kvj‡q‡Wi ¸iæZ¡ 
1| Dw™¢‡` Lv`¨ MÖnY cÖwµqv Pvjy ivLvi Rb¨ g„wËKv †Kvj‡qW gvwUi K¨vUvqb I A¨vbvqb 

wewbgq ¶gZv mwµq iv‡L| 
2| †Kvj‡qW mgm¨vq g„wËKv Avqb wewbgq e¨nZ nq| Avevi GK`g bv _vK‡j Avqb 

wewbgq cÖwµqvI eÜ _v‡K| 
3| g„wËKvq †Kvj‡qW `ª‡e¨i cwigv‡Yi wfwË‡Z Dw™¢‡`i Lv‡`¨cv`v‡bi cwigvY wbY©q Kiv 

hvq| ZvB g„wËKv †Kvj‡qW‡K Dw™¢‡`i Lv`¨ fvÛviI ejv hvq| 
4| ˆRe †Kvj‡qW Bnvi Lv`¨ fvÛvi †_‡K Dw™¢‡`i cÖ‡qvRbxq Lv‡`¨vcv`vb mieivn K‡i 

MvQcvjvi my¯’ Rxeb hvÎv wbwðZ K‡i| 
5| nvB‡Wªv‡Rb, Gjywgwbqvg, K¨vjwmqvg, †mvwWqvg, g¨vM‡bwmqvg cÖf…wZ K¨vUvqb wewbgq 

cªwµqvi gva¨‡g g„wËKv †Kvj‡qW gvwUi `ªe‡Yi fvimvg¨ i¶v K‡i| 
6| g„wËKv †Kvj‡qW gvwUi Aægvb I evdvi ¶gZv wbqš¿‡Y iv‡L| 

e¯‘Z ˆRe †Kvj‡qW ej‡Z 
wnDgvmB eySvq| wnDgvm 
†Kvj‡qW wb‡MwUf PvR©wewkó 
Ges Pvicv‡k AmsL¨ FYvÍK 
Zwor Avavb Drcbœ nq| 

g„wËKvq †Kvj‡qW ª̀‡e¨i 
cwigv‡Yi wfwË‡Z Dw™¢‡`i 
Lv‡`¨cv`v‡bi cwigvY wbY©q 
Kiv hvq| ZvB g„wËKv 
†Kvj‡qW‡K Dw™¢‡`i Lv`¨ 
fvÛviI ejv hvq| 
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7| g„wËKv †Kvj‡qW AwZwi³ Lv‡`¨vcv`vb a‡i iv‡L Ges †Kvj‡q‡Wi Afv‡e G¸‡jv Pzqvbxi 

gva¨‡g g„wËKv †_‡K ` ixf‚Z n‡q hvq| Aek¨ †Kvj‡qW ª̀e¨ G¸‡jv cwi‡kvlY‡hvM¨ 
K‡i Dw™¢‡`i Lv`¨ †hvMvq| 

8| g„wËKvq †Kvj‡qW NvUwZ _vK‡j chv©ß mvi cÖ‡qv‡MI mydj cvIqv `y¯‹i| 

9| g„wËKvq mKj ivmvqwbK ¸Yvejx wbqš ‡Y †Kvj‡qW mwµq f‚wgKv iv‡L| 
10| g„wËKvi mKj cÖKvi welv³ `ªe¨ mvgMªx cwi‡kvlb, we‡qvRb I webóKi‡Y g„wËKv 

†Kvj‡qW ¸iæZ¡c~Y© f‚wgKv iv‡L| 
11| g„wËKv †Kvj‡qW f‚wg¶q n«vm K‡i| 
 
 
 
 
cv‡VvËi g~j¨vqb 3.4 
mwVK DË‡ii cv‡k wUK wPý (�) w`b| 
1| AwaKvsk g„wËKvq †Kvj‡qW KYvi AvqZb KZ gvBµb? 

K) 0.2-1.0 
L) 0.002-0.5 
M) 0.005-0.2 
N) 0.05-0.2 
 

2| †Kvj‡qW ª̀eY †Kvb& MwZ‡Z P‡j? 
K) †mvRv 
L) AvuKvevKv 
M) Dci bxP 
N) mvg‡b wcQ‡b 
 

3| †Kv_vq †Kvj‡q‡Wi cwigvY AwZ mxwgZ ev †bB? 
K) K`©g 
L) wnDgvm 
M) Gu‡Uj gvwU 
N) mgy`ª ˆmKZ 
 

4| wnDgvm †Kvb ai‡bi †Kvj‡qW PvR© enb K‡i? 
K) FYvZ¡K 
L) aYvZ¡K 
M) FYvZ¡K Kg abvZ¡K †ewk 
N) abvZ¡K Kg FbvZ¡K †ewk 
 

5| †Kvj‡qW GK`g bv _vK‡j g„wËKvq Avqb wewbgq cÖwµqv Kx nq? 
K) `ªæZ e„w× cvq 
L) ¯^vfvweK MwZ‡Z Pj‡Z _v‡K 
M) g¤’i MwZ m¤úbœ 
N) eÜ n‡q hvq 

�

g„wËKv †Kvj‡qW AwZwi³ 
Lv‡`¨vcv`vb a‡i iv‡L Ges 
†Kvj‡q†Wi Afv‡e G¸wj 
Pzqvbxi gva¨‡g g„wËKv 
†_‡K ~̀ixf‚Z n‡q hvq| 
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cvV 3.5 Avqb wewbgq cÖwµqv 
G cvV †k‡l Avcwb − 

♦ Avqb wewbgq Kx Zv ej‡Z I wjL‡Z cvi‡eb| 

♦ K¨vUvqb wewbgq cÖwµqv eY©bv Ki‡Z cvi‡eb| 

♦ hv‡`i g‡a¨ g„wËKv K¨vUvqb wewbgq N‡U Zv‡`i bvg wjL‡Z cvi‡eb| 

♦ K¨vUvqb wewbgq ¶gZv m¤^‡Ü we¯ÍvwiZ Av‡jvPbv Ki‡Z cvi‡eb| 

♦ K¨vUvqb wewbgq ¶gZvi ZviZg¨ e¨vL¨v Ki‡Z cvi‡eb| 

♦ K¨vUvqb wewbgq ¶gZvi ¸iæZ¡ eY©bv Ki‡Z cvi‡eb| 

♦ A¨vbvqb wewbgq m¤ú‡K© we¯ÍvwiZ ej‡Z I wjL‡Z cvi‡eb| 
 

Avqb wewbgq  
m~² LwbR c`v_© I ˆRe c`v‡_©i mswgkª‡Y cÖvK…wZK g„wËKv e¯‘ ˆRe ivmvqwbK MwZkxjZv cÖvß 
nq| K`©g KYv, wnDgvm I mwµq g„wËKv `ªe‡Yi g‡a¨ ivmvqwbK Dcv`v‡bi fvimvg¨ i¶v Avqb 
wewbg‡qi ewnt cÖKvk| 
 
g„wËKv †Kvj‡qW I g„wËKv ª̀e‡Yi g‡a¨ ˆe ỳ¨wZK Avav‡b fvimvg¨ i¶vK‡í ivmvqwbK AYy I 
cigvYyi Av`vb cÖ`vb‡K Avqb wewbgq cÖwµqv e‡j| K ©̀g †Kvj‡qW FYvÍK Avavbhy³, G¸‡jv 
abvÍK Avavbm¤úbœ Avqb‡K AvKl©Y K‡i †h¸‡jv Avevi AcmviY‡hvM¨| G¸‡jv‡K wewbgq‡hvM¨ 
K¨vUvqb ejv nq| †h‡nZz K`©g †Kvj‡qW FYvÍK Avavbhy³ ZvB G FYvZ¡K Avavb‡K Z…ß Kivi 
Rb¨ g„wËKv KYvq abvZ¡K Avqb aiv _v‡K| hLb GKwU K¨vUvq‡bi Ab¨wU Øviv wewbgq N‡U 
ZLb K¨vUvqb¸‡jv cybt ¯’vwcZ n‡q hvq| 
 
g„wËKv Avqb wewbgq cÖwµqv `yÕcÖKvi h_v-  
1| K¨vUvqb wewbgq, I 
2| A¨vbvqb wewbgq 
 

K¨vUvqb wewbgq (Cation Exchange) 
cwRwUf PvR©hy³ Avqb hv †b‡MwUf PvR© Øviv AvKwl©Z nq Zv‡K K¨vUvqb e‡j| gvwU Ges 
Ab¨vb¨ c`v_© Øviv K¨vUvqb MÖnY ev Z¨vM Kiv‡K K¨vUvqb wewbgq e‡j (Taking up and giving 
off positively charged ion by a soil and other substances is referred as cation exchange)| 
†gvU K¨vUvqb wewbgq‡K wgwj ZzjbvsK/100 MÖvg gvwU (m.e/100 gm soil) Gi gva¨‡g cÖKvk Kiv 
nq| hw` †Kvb K ©̀‡gi K¨vUvqb wewbgq ¶gZv 1 wgwj ZzjbvsK/100 MÖvg gvwU nq G‡Z eySv 
hvq †h, K ©̀‡gi nvB‡Wªv‡Rb Avq‡bi Awa‡kvlY (adsorbing) ev a‡i ivLv ¶gZv 1 wgwjMÖvg ev 
Gi mgZzj¨| gvwU‡Z hLb †Kvb K¨vUvqb †hvM Kiv nq ZLb K¨vUvqb wewbgq msNwUZ nq| 
†hgb t gvwU‡Z Pzb †hvM Ki‡j Ca++, cUvwmqvg mvi †hvM Ki‡j K+, Ges A¨vbnvBWªvm 
A¨v‡gvwbqv, A¨v‡gvwbqvg dm‡dU ev A¨v‡gvwbqvg mvj‡dU †hvM Ki‡j NH4

+ Gi wewbgq 
msNwUZ nq|  Gme K¨vUvq‡bi wewbgq m¤úY©iƒ‡c K ©̀g õwU‡Ki (clay crystal) Ges wnDgvm 
KYvi c„‡ô msNwUZ nq| KviY K`©g õwU‡K Ges wnDgvm KYvi c„‡ô FYvZ¡K ev †b‡MwUf PvR© 
Rv‡ji gZ we¯Í…Z _v‡K GRb¨ aYvZ¡K ev cwRwUf PvR© AvKwl©Z nq| D`vniY¯^iƒc Aèxq gvwU‡Z 
Pzb †hvM Ki‡j †h K¨vUvqb wewbgq N‡U Zv wb‡¤œ†`Lvb n‡jv| 

 
H

+        
H

+         
H

+          
H

+          
H

+          
H

+  Ca
+ +  

    Ca
+ +  

       Ca
++ 

g„wËKv †Kvj‡qW I g„wËKv 
ª̀e‡Yi g‡a¨ ˆe ỳ¨wZK 

Avav‡b fvimvg¨ i¶vK‡í 
ivmvqwbK AYy I cigvYyi 
Av`vb cÖ`vb‡K Avqb 
wewbgq cÖwµqv e‡j| 

cwRwUf PvR©hy³ Avqb hv 
†b‡MwUf PvR© Øviv AvKwl©Z 
nq Zv‡K K¨vUvqb e‡j| gvwU 
Ges Ab¨vb¨ c`v_© Øviv 
K¨vUvqb MÖnY ev Z¨vM Kiv‡K 
K¨vUvqb wewbgq e‡j| 
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K`©g/ˆRe KjqWvj 
Kg‡cø· 
 
 

 
 
+ Pzb → 

 
 
K`©g/ˆRe KjqWvj 
Kg‡cø· 
 

Mg
++  

       Ca
++ 

Al
+++  Mg

++  
        Ca

++
 Al

+++ 

 
A¤øxq gvwU + Pzb Ca++  wbi‡c¶ gvwU 
 
hv‡`i g‡a¨ g„wËKv K¨vUvqb wewbgq N‡U 
1| g„wËKv `ªe‡Yi K¨vUvqb I K`©g ùwUK ev wnDgvm KYvi K¨vUvqb Gi g‡a¨| 
2| Dw™¢` wkKo †_‡K gy³ K¨vUvqb Ges K`©g ùwUK ev wnDgvm KYvi K¨vUvqb Gi g‡a¨| 
3| `ywU K`©g ùwUK I `yÕwU wnDgvm KYvi K¨vUvqb wKsev GKwU K`©g ùwUK I GKwU 

wnDgvm KYvi K¨vUvqb Gi g‡a¨| 
4| H

+
, Ca

++
, Mg

++
, K

+
, Na

+ I †gUv‡ji K¨vUvqb wewbgq aviv h_vµ‡g H+
> Ca

++
> Mg

++
> 

K
+
> Na

+ 
 
K¨vUvqb wewbgq ¶gZv (wmBwm) 
wbw`©ó cwigvY (10 A_ev 20 MÖvg) g„wËKvi m‡½ G‡gvwbqvg (NH4

+
), cUvwmqvg (K+

), †ewiqvg 
(Ba

2+
) ev K¨vjwmqvg (Ca2+) je‡Yi Rjxq ª̀eY ch©vqµ‡g K‡qKevi wewµqv Kiv‡j g„wËKvi 

K¨vUvqb¸‡jv cÖwZ¯’vwcZ n‡q h_vµ‡g NH4
+
, K

+
,Ba

2+ ev Ca2+ Gi Øviv gvwU m¤ú„³ nq| 
`ªe‡Y Aew¯’Z gy³ Avqb cvwb‡Z ay‡q mwi‡q wb‡q †h †Kvb K¨vUvqb m¤ú„³ gvwU †_‡K wewbgq 
c×wZ‡Z cyYivq gvwU‡Z Ave× Ae¯’v †_‡K ª̀eYxq Ae¯’vq wb‡q Avmv m¤¢e| Z‡e H+ Avqb 
e¨envi Kiv me‡P‡q DËg| wewbgq Øviv gy³ K¨vUvq‡bi cwigvY Rvb‡j AwZ m‡nRB g„wËKv 
K¨vUvqb wewbgq ¶gZv wnmve Kiv m¤¢e| K¨vUvqb wewbgq ¶gZvi BDwbU n‡”Qu 100 MÖvg 
gvwU‡Z wgwjBKzBf¨v‡j›U (me/100g) ev wgwj Zzj¨vsK| g„wËKv K¨vUvqb wewbgq ¶gZv wbY©q 
Kivi (wmBwm) wnmvewU GLv‡b †`qv n‡jv| 
 

K¨vUvqb wewbgq ¶gZv = n × 0.1 × 0.1 × 100  wgwjZzj¨¨sK (me)/100 MÖvg gvwU  
     w 
 

GLv‡b n = cvwZZ Kivi Rb¨ e¨eüZ Gwm‡Wi (N
10
 H2SO4) cwigvY (wgwj)  

w = gvwUi IRb (MÖvg) 
1 wgwj N/10 H2SO4   = 0.0017 MÖvg  NH3 
   = 1.7 wgwjMÖvg NH3 
   = 1.7/17 = 0.1 wgwj Zzj¨vsK(me) NH3 

 
K¨vUvqb wewbgq ¶gZv cÖKv‡ki c×wZ n‡”Q wgwj Zzj¨vsK/100 MÖvg gvwU (me/100g soil), †h 
g„wËKvq K¨vUvqb wewbgq ¶gZv GK wgwjZyj¨vsK (1wgtZzt/100 MÖvg gvwU) Gi cÖwZ 100 MÖvg 
g„wËKv GK wgwjMÖvg nvB‡Wªv‡Rb ev Gi mgZzj¨ Avqb GWRieW Ki‡Z m¶g| GUv cÖwZ j¶ 
(100,000) wgwjMÖvg g„wËKvq 1 wgwjMÖvg ev cÖwZ wgwjq‡b 10 As‡ki mgZzj¨| GK GKi Rwg 

Kl©‡Yi d‡j m„ó Lv‡Zi dvwj hw` 20,00,000 cvDÛ ch©šÍ  nq, Z‡e 1 wgtZzt 20 cvDÛ 
nvB‡Wªv‡R‡bi mgvb ev Gi mgZzj¨| 

K¨vUvqb wewbgq ¶gZv cÖKv‡ki 
c×wZ n‡”Q wgwj Zzj¨vsK/100 
MÖvg (me/100g) 
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Zzj¨gvb e¨env‡i Avqb‡K wgtZzt AvKv‡i cÖKvk Kiv hvq| K¨vjwmqv‡gi AvYweK IRb 40 Ges 
†hvRbx 2, A_v©r 2 Avavb (Ca++

) m¤úbœ hv 2wU nvB‡Wªv‡Rb Avq‡bi (2H+
) mgZzj¨| myZivs m~Î 

Abymv‡i GK wgwjMÖvg nvB‡Wªv‡Rb `i Ki‡Z 40/2 ev 20 wgwjMÖvg K¨vjwmqvg `iKvi| A_v©r 1 
wgtZzt K¨vjwmqv‡gi IRb 20 wgwjMªvg| GKB fv‡e 1 wgtZzt g¨vM‡bwmqv‡gi IRb 12 wgwjMÖvg 
Ges 1 wgtZzt †mvwWqv‡gi IRb 23 wgwjMÖvg| 100 MÖvg g„wËKv 450 wgwjMÖvg K¨vjwmqvg 
Dc‡kvlY (Adsorbed) Ki‡j Gi K¨vUvqb wewbgq ¶gZv (wmBwm) n‡e 450/20 ev 22.5 
wgtZzt/100 MÖvg gvwU| GLv‡b cÖwZ 100 MÖvg g„wËKvi wgtZzt wn‡me Kivi mywaev n‡”Q mwVK 
wewbgq ¶gZv mn‡R wbY©q Kiv hvq Ges msL¨v¸‡jv †QvU (0.1-40) _v‡K| LwbR g„wËKvq 
wmBwm Kg _v‡K c¶všÍ‡i wnDgvm AwaK wmBwm mg„×, hvi gvb 200-500 wgtZzt/100 MÖvg gvwU 

ch©šÍ  n‡Z cv‡i| †e‡j gvwU Ges K`©g gvwUi wmBwm h_vµ‡g 0-5 Ges 30 wgtZzt/100 MÖvg 
g„wËKv n‡Z cv‡i| 
 
 
Abykxjb (Activity) t 500 MÖvg g„wËKv 900 wgwjMÖvg g¨vM‡bwmqvg GWRieW Ki‡j Gi 
K¨vUvqb wewbgq ¶gZv wbY©q Kiæb| 
 
 
K¨vUvqb wewbgq ¶gZvi ZviZ‡g¨i KviY 

1| g„wËKvq ˆRe c`v_© ev wnDgv‡mi cwigvY I Drm e¯ú | Gme Dcv`v‡bi Kvi‡Y wmBwm 

200-500 wgtZzt/100 MÖvg g„wËKv ch©šÍ  nq| 
2| g„wËKvq Aew¯’Z evwj, cwj I K ©̀g KYvi AbycvZ I AvqZbx cwigvY| †e‡j gvwUi 

wmBwm 0-5 wgtZzt/100 MÖvg gvwU, †e‡j †`vAvuk g„wËKvq 5-10 wgtZzt/100 MÖvg gvwU, 
Gu‡Uj †`vAvuk g„wËKvq 15- 20 wgtZzt/100 MÖvg gvwU Ges K`©g g„wËKvq 30 
wgtZzt/100 MÖvg gvwU Gi AwaK nq| 

3| g„wËKvq K`©g KYvi †kªwY, MVb, AvKvi I AvK…wZ| g›Ugwi‡jvbvB‡U wmBwm 80-150 
wgtZzt/100 MÖvg gvwU, BjvB‡U 10-40 wgtZzt/100 MÖvg gvwU I †KIwjbvBU K`©g KYvq 
3-15 wgtZzt/100 MÖvg gvwU| 

4| g„wËKv Lwb‡Ri MVbI K¨vUvqb wewbgq ¶gZvq e¨vcK cÖfve †d‡j| 
5| g„wËKv wcGBPI wewbgq‡hvM¨ K¨vUvq‡bi AbycvZ m¤ú‡K© aviYv w`‡Z cv‡i| 
 
K¨vUvqb (wmBwm) wewbgq ¶gZvi ¸iæZ¡ 
1| gvwUi De©iZv wmBwm Gi Ici wbf©ikxj| 
2| †Kvb gvwU AwZwi³ Aèxq n‡j wewbgq‡hvM¨ nvB‡Wªv‡Rb Avq‡bi Avwa‡K¨i Kvi‡Y Zv De©i 

n‡jI Dw™¢‡`i Rb¨ cÖ‡qvRbxq cywó mieivn Ki‡Z cv‡i bv| d‡j Pzb cÖ‡qvM Ki‡Z nq| 
3| gvwUi wmBwm AwaK n‡j †Kvj‡qW c„‡ô †h K¨vjwmqvg, g¨vM‡bwmqvg, cUvwmqvg Ges 

G‡gvwbqvg K¨vUvqb †j‡M _v‡K Zv Mv‡Qi Rb¨ mn‡R MÖnY‡hvM¨ nq| 
4| †Kvj‡qW K`©g Ges wnDgvm wewfbœ cwigv‡Y wewbgq‡hvM¨ Ges mnRjf¨ K¨vjwmqvg, 

g¨vM‡bwmqvg, cUvwmqvg, bvB‡Uªv‡Rb, dmdivm I Ab¨vb¨ †MŠY cywó a‡i iv‡L| 
5| gvwUi K¨vUvqb wewbgq ¶gZvi `iæb cÖ‡qvMK…Z `ªeYxq A‰Re mv‡ii cywó Dcv`vb ay‡q 

†h‡Z cv‡i bv| 
6| K¨vUvqb Avwa‡K¨i d‡j AYyRx‡ei Kvh©vejx e„w× cvq †hgb, K¨vjwmqv‡gi Avwa‡K¨ 

G‡gvwbwd‡Kkb I bvBwUªwd‡Kkb c×wZ‡Z cÖfve †d‡j| 

†Kvb gvwU AwZwi³ AZœxq 
n‡j wewbgq‡hvM¨ nvB‡Wªv‡Rb 
Avq‡bi Avwa‡K¨i Kvi‡Y Zv 
De©i n‡jI Dw™¢‡`i Rb¨ 
cÖ‡qvRbxq cywó mieivn 
Ki‡Z cv‡i bv| 
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7| K¨vUvq‡bi cÖK…wZ g„wËKv `ªe‡Yi wcGBP Gi Ici h‡_ó cÖfve †d‡j| †hgb †mvwWqvg 
K`©g ¶vi I nvB‡Wªv‡Rb K ©̀g Aèxq| Avevi AwaK Aè gvwU‡Z g¨v½vwb‡Ri mnRjf¨Zv 
e„w× I dmdiv‡mi mnRjf¨Zv Kgvi Kvi‡Y Mv‡Qi Rb¨ welv³ nq| 

8| K¨vUvqb m¤^‡Ü myôz Ávb _vK‡j AwZ mn‡RB gvwUi ~̀lY, A¤øZ¡, ¶viKZ¡ BZ¨vw` 
ms‡kvab m¤¢e| 

 

A¨vbvqb wewbgq (Anion Exchange) 
FYvZ¡K PvR©hy³ Avqb hv abvZ¡K PvR© Øviv AvKwl©Z nq, Zv‡K A¨vbvqb e‡j| GKwU A¨vbvqb 
GK ev GKvwaK FYvZ¡K Avavb enb K‡i| g„wËKv wKsev Ab¨ c`v_© Øviv FYvZ¡K PvR© MÖnY Ges 
Z¨vM Kiv‡K A¨vbvqb wewbgq e‡j| e¯‘Z K¨vUvq‡bi g‡Zv A¨vbvqb wewbgqI g„wËKv 
†Kvj‡q‡Wi GK D‡jøL‡hvM¨ ivmvqwbK wewµqv| Kv`v KYv cyivZb nIqvi mv‡_ mv‡_ µ‡gB 
G¸‡jv †KIwjbvB‡U iƒcvšÍwiZ nq| cieZ©x‡Z G¸‡jv †KIwjbvBU RvZxq Kv`v KYvq we‡qvwRZ 
n‡q †jŠnv I Gjywgwbqvg  nvB‡Wªv·vBW Drcbœ nq| G mKj A·vB‡W cÖPzi FYvZ¡K Zwor 
Avavb m„wó nq| g„wËKv `ªe‡Y nvB‡Wªvw·j MÖy‡ci (OH−) Avqbxq we‡kølY nq| Gfv‡e 
nvB‡Wªvw·j MÖyc c„_K n‡q hvIqvq †Kvj‡q‡W abvZ¡K Zwor Avavb †`Lv †`q| Avevi Kv‡iv 
g‡Z G nvB‡Wªvw·j MÖyc wewfbœ Avq‡bi m‡½ ¯’vb cwieZ©b K‡i| AwaK ˆRe c`v_© m¤úbœœ g„wËKv 
mvgvb¨ cwigvY wewbgq †hvM¨ A¨vbvqb a‡i ivL‡Z cvi| G wewbgq‡hvM¨ A¨vbvqb¸‡jv n‡”Q 
NO3

−

, SO4
=
, H2PO4

−

, PO4
≡

, OH− BZ¨vw`| Gme A¨vbvq‡bi wewbgq‡hvM¨Zvi Av‡cw¶K gvÎv 
wbæiƒct 
OH

−

> H2PO4
=
> SO4

=
> NO3

− 

 
mvaviYZ dm‡dU, †K¬vivBW, bvB‡XªU, Kve©‡bU, mvj‡dU cÖf…wZ Avq‡bi gva¨‡g A¨vbvqb wewbgq 
N‡U _v‡K| †K¬vivBW wKsev bvB‡UªU †Kvj‡q‡Wi m‡½ nvjKvfv‡e †j‡M _v‡K| d‡j AwZ 
mn‡RB Giv ¯’vbPz¨Z n‡Z cv‡i| Z‡e †h mKj dm‡dU Avq‡bi †hvR¨Zv GK (H2PO4

−

) Giv 
Lye k³fv‡e †Kvj‡q‡Wi m‡½ AvU‡K _v‡K| Av‡m©‡bU, wmwj‡KU, mvB‡UªU, A·v‡jU, 
nvB‡Wªvw·j I †K¬vivBW RvZxq A¨vbvqb wKš‘ G‡`i ci¯úi‡K AcmvwiZ Ki‡Z cv‡i| Kv‡iv 
Kv‡iv g‡Z A¨vbvqb wewbgq cÖwµqvwU Av‡m©‡bU ev wmwj‡KU Avqb w`‡q dm‡dU Avq‡bi 
Acmvi‡Yi gvav‡g my¯úófv‡e eySv hvq| g„wËKvq dm‡dU A¨vbvqb me‡P‡q †ewk cwigvY 
_v‡K| Z‡e Aè gvwU‡ZB Gi AvwaK¨ N‡U| wKš‘ meUzKz wewbgq‡hvM¨ bq| AèZv e„w×i mv‡_ 
dmdivm AvU‡K _vKv (Fixation) e„w× cvq| †mLv‡b g„wËKvw¯’Z dm‡dU A¨vbvqb ª̀eYxq †jŠn, 
Gjywgwbqvg, wm‡j‡KU I g¨v½vwb‡Ri mv‡_ wewµqv K‡i A ª̀eYxq dm‡dU †hŠM Drcbœ K‡i| 
Avevi A`ªeYxq dm‡dU †hŠ‡Mi wKQyUv dm‡dU Ab¨vb¨ A¨vbvqb †hgb OH− Øviv cÖwZ¯’vwcZ 
nq| G cÖwZ¯’vcb‡KB A¨vbvqb wewbgq e‡j| GKwU A¨vbvqb Ab¨wU Øviv wewbgq‡K A¨vbvqb 
webgq e‡j| †h me g„wËKvq cÖavb LwbR g›Ugwi‡jvbvBU, BjvBU †m¸‡jvi †P‡q †h g„wËKvq 
†KIwjbvBU †ewk H mKj g„wËKvq A¨vbvqb wewbgq ¶gZv †ewk| 
 
 
 
 
 
 
 

 
 
cv‡VvËi g~j¨vqb 3.5 

†h me g„wËKvq cÖavb LwbR 
g›Ugwi‡jvbvBU, BjvBU 
†m¸‡jvi †P‡q †h g„wËKvq 
†KIwjbvBU †ewk H mKj 
g„wËKvq A¨vbvqb wewbgq 
¶gZv †ewk| 
 

�

g„wËKv wKsev Ab¨ c`v_© Øviv 
FYvZ¡K PvR© MÖnY Ges Z¨vM 
Kiv‡K A¨vbvqb wewbgq e‡j| 
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mwVK DË‡ii cv‡k wUK wPý (�) w`b| 
1| K¨vUvqbhy³ mvi gvwU‡Z K¨vUvq‡bi †Kvb& Ae¯’v m„wó K‡i? 

K) K¨vUvqb evovq 
L) K¨vUvqb Kgvq 
M) A¨vbvqb evovq 
N) K¨vUvqb ev‡o ev  K‡g bv 

 
2| wmBwmi GKK †KvbwU? 

K) MÖvg/wmwm  
L) cvDÛ/†mwg 
M) wg.MÖvg/wgUvi 
N) wgwjZzj¨vsK/100 MÖvg gvwU 
 

3| 100 MÖvg g„wËKv  450 MÖvg K¨vjwmqvg Dc‡kvlY (Adsorbed) Ki‡j Gi K¨vUvqb 
wewbgq  ¶gZv KZ n‡e? 
K) 10 wg.Zz./100 MÖvg gvwU| 
L) 15 wg.Zz./100 MÖvg gvwU| 
M) 22.5 wg.Zz./100 MÖvg gvwU| 
N) 25.5 wg.Zz./100 MÖvg gvwU| 
 

4| †gUv‡ji K¨vUvq‡bi mwVK µg †KvbwU? 
K) K

+
> H

+
> Mg

++
> Ca

++ 
L) H

+
> Ca

++
> Mg

++
> K

+ 

M) Ca
++
>  K

+
> H

+
> Mg

++ 

N) Mg
++
> Ca

++
> K

+
> H

+
 

 
5| †KvbwU †Kvj‡q‡Wi Mv‡q k³fv‡e AvU‡K _v‡K? 

K) PO4
3− 

L) H3PO4

− 
M) H2PO4

− 
N) HPO4

2− 
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e¨envwiK 
cvV 3.6 gvwUi Av ©̀ªZv cix¶v 

G cvV †k‡l Avcwb − 

♦ g„wËKvi Av`ª©Zv wbY©‡qi c×wZi bvg D‡jøL Ki‡Z cvi‡eb| 

♦ gvwUi Av`ª©Zv wbY©‡qi DcKi‡Yi ZvwjKv ˆZwi Ki‡Z cvi‡eb| 

♦ †MÖwf‡gwUªK c×wZ‡Z gvwUi Av`ª©Zv wbY©q Ki‡Z cvi‡eb| 

♦ g„wËKvi Av`ª©Zv wbY©‡qi mveavbZv D‡jøL Ki‡Z cvi‡eb| 
 
gvwUi Av`ª©Zv `yÕwU c×wZ‡Z wbY©q Kiv hvq 
1| †MÖwf‡gwUªK ev IRb c×wZ  
2| †UbwmIwgUvi c×wZ 
 

†MÖwf‡gwUªK c×wZ‡Z gvwUi Av`©ªZv wbY©q 
cÖ‡qvRbxq DcKiY 
1| Gjywgwbqvg cvÎ 
2| I‡fb ev Pzjøx 
3| †Wwm‡KUi 
4| †cwÝj ev gvKv©i Kjg 
5| bgybv gvwU  
6| wbw³ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
wPÎ 6 t K- Gjywgwbqvg cvÎ; L- †Wwm‡KUi; M- I‡fb ev Pzjøx 

Kv‡Ri avc 
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1| GKwU Lvwj cwi¯‹vi Gjywgwbqvg cvÎ wbb| 
2| wbw³‡Z Lvwj cvÎwUi IRb wbb| 
3| Gevi cv‡Î bgybv gvwU ivLyb I wbw³‡Z 20-30 MÖvg cwigvY IRb wbb| 
4| cv‡Îi wKbvivq wKsev wb‡P cwiwPwZi b¤̂i emvb| 
5| Zvici cvÎwU I‡fb ev Pzjøxi wfZi XzKvb| 
6| PzjøxwU 1050 †mt Zv‡c 16-24 N›Uv ivLyb| 
7| cvÎwU Pzjøx †_‡K †ei Kiæb Ges †Wwm‡KUi wKsev †Uwe‡j †i‡L ¯^vfvweK VvÛv Kiæb| 
8| Gevi ïK‡bv gvwU mn cvÎwUi wbw³‡Z IRb wbb| 
 
WvUv 
1| Lvwj cv‡Îi IRb = K 
2| wfRv gvwUmn  cv‡Îi IRb = L 
3| ïKbv gvwUmn  cv‡Îi IRb = M 
 
wnmve 
 
 
 
 
 
djvdj t cÖvß g„wËKvi mwVK Av`ª©Zvi kZKiv cwigvY wj‡L wbb| 
 
mveavbZv 
1| gvwUi IRb ZvovZvwo wbb Ges KLbI Lye ïK‡bv gvwU wb‡eb bv| 
2| cv‡Îi Dci Avcbv‡`i MÖæc A_ev Avcbvi †ivj b¤̂i wjLyb hv‡Z HwU bv nvivq| 
3| AwZwi³ wfRv gvwU KLbI wb‡eb bv| 

4| Aek¨B wbw`©ó mgq ch©šÍ  cvÎwU Pzjøx‡Z ivLyb| 
5| ZvcgvÎv 1050 †mt ivLyb, Kg †ewk n‡j mwVK djvdj cv‡eb bv| 
 
D‡jøwLZ mKj Kvh©µg Avcbvi e¨envwiK LvZvq wjwce× Kiæb| 
 
 
 
 
 
 
 
 
 
 

g„wËKvq kZKiv cvwbi cwigvY  (%) = 
L-M 

=  × 100 (Pzjøx ïKbv wfwËK dj) 
M-K 
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e¨envwiK 
cvV 3.7 gvwUi Aègvb cix¶v 
G cvV †k‡l Avcwb − 

♦ g„wËKv wcGBP (A¤øgvb) wbY©‡qi c×wZmg ‡ni bvg D‡jøL Ki‡Z cvi‡eb| 
♦ M¨vm B‡jK‡UªvW c×wZ‡Z g„wËKv wcGBP wbY©q Ki‡Z cvi‡eb| 

♦ g„wËKv wcGBP wbY©‡q mveavbZv Zz‡j ai‡Z cvi‡eb| 
 
g„wËKv wcGBP wbY©q c×wZ 
wZbwU c×wZ‡Z g„wËKv wcGBP wbY©q Kiv hvq, h_v 
1| gvV c×wZ (Field method) 

2| jwfeÛ c×wZ (Lovibond comparator method) 

3| M¨vm B‡jK‡UªvW c×wZ (Glass electrode method) 
 

M¨vm B‡jK‡UªvW c×wZ‡Z g„wËKvi wcGBP ev A¤øgvb wbY©q 
cÖ‡qvRbxq DcKiY 
1| 50 wg.wj. gv‡ci weKvi 
2| evdvi `ªeY 
3| wcGBP wgUvi 
4| cwi‡kvwaZ cvwb  
5| Kvu‡Pi `Û 
6| bgybv gvwU 
7| 50 wg.wg. wmwjÛvi 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

wPÎ 7 t wc.GBP. wgUvi 
 
Kv‡Ri avc 
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1| 50 wg.wj. gv‡ci GKwU cwi¯Kvi weKvi wbb| 
2| wbw³‡Z cÖ`Ë bgybv †_‡K 10 wKsev 20 MÖvg g„wËKv wbb| 
3| gvwU weKv‡i †X‡j w`b| 
4| wmwjÛv‡ii mvnv‡h¨ 10 MÖvg gvwU‡Z 25 wg.wj. (20 MÖvg n‡j 50 wgwj) cwi‡kvwaZ cvwb 

†hvM Kiæb (gvwU I cvwbi AbycvZ 1t2.5)| 
5| GKUz ci ci Kvu‡Pi `Û w`‡q 20-30 wgwbU ch©šÍ bvo‡Z _vKzb| 
6| †Uwe‡ji Dci GK N›Uv ivLyb hv‡Z fvj Zjvbx R‡g| 
7| mveav‡b weKvi wcGBP wgUv‡ii Kv‡Q wb‡q hvb| 
8| evdvi `ªeY w`‡q wcGBP gvb wVK Kiæb| 
9| Gevi `ªe‡Y B‡jK‡UªvW XzwK‡q g„wËKvi wcGBP gvb j¶ Kiæb| 
 
djvdj t cÖvß g„wËKvi mwVK wcGBP gvb wj‡L wbb| 

 
mveavbZv 
1| evdvi `ªe‡Yi mwVK djvd‡j wbwðZ nDb| 
2| AmsL¨ bgybv (Sample) _vK‡j GKUz ci ci evdvi w`‡q wcGBP gvb wVK Kiæb| 
3| gvwU I cvwbi AbycvZ wVK ivLyb| 
4| me©`vB KvR †k‡l M¨vm B‡jK‡UªvW I †idv‡iÝ B‡jK‡UªvW DËg iƒ‡c †aŠZ Kiæb| 

5| m‡›`nRbK dj Avm‡j Avevib Zb K‡i KvR ïiæKiæb| 
 
D‡jøwLZ mKj Kvh©µg Avcbvi e¨envwiK LvZvq wjwce× Kiæb| 
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P‚ovšÍ  g~j¨vqb 
msw¶ß I iPbvg~jK cÖkœ 
 
1| g„wËKvq LwbR Dcv`v‡bi GKwU msw¶ß eY©bv w`b| 

2| g„wËKvq fvix Dcv`v‡bi mg ‡ni bvg I ivmvqwbK ms‡KZ wjLyb| 
3| g„wËKv `ªeY Kv‡K e‡j? g„wËKv `ªeY NbZ¡ e¨vL¨v Kiæb| 
4| g„wËKv `ªe‡Yi ¸iæZ¡ Av‡jvPbv Kiæb| 
5| g„wËKvq A¤øZ¡ I ¶viK‡Z¡i msÁv mn e¨vL¨v w`b| 
6| gvwU‡Z A¤øZv m„wói KviY D‡jøL Kiæb| 
7| gvwU‡Z A¤øZvi ¸iæZ¡ e¨vLv w`b| 
8| ¶vi gvwUi ˆewkó¨¸‡jv wjLyb| 
9| ¶vi gvwU‡K Kxfv‡e Pvlvev‡`i Dc‡hvMx Kiv hvq? 
10| g„wËKv †Kvj‡qW Kv‡K e‡j| Gi AvKvi AvK…wZ e¨vL¨v w`b| 
11| g„wËKvq ˆRe I A‰Re †Kvj‡qW D`vniYmn eY©bv Kiæb| 
12| K¨vUvqb I A¨vbvqb wewbgq ¶gZv Kv‡K e‡j? D`vniYmn e¨vL¨v Kiæb| 
13| K¨vUvqb wewbgq ¶gZvi ¸iæZ¡ eY©bv w`b| 
 
 
DËigvjv 
 

cvV 3.1 
1| M, 2| L, 3| M, 4| N, 5| L 
 
cvV 3.2 
1| L, 2| M, 3| K, 4| N, 5| L 
 
cvV 3.3 
1| L, 2| N, 3| M, 4| K, 5| M, 6| L, 7| M 
 
cvV 3.4 
1| M, 2| L, 3| N, 4| K, 5| N 
 
cvV 3.5 
1| M, 2| K, 3| N, 4| M, 5| L 
 

 


