ST — 4

g+ fafs

(Ion-Exchange)

ara+ faf*s1a (Ton Exchange)—

At fafHa gs IehAvg UshA (Reversible
process) & for® gRT WA AT dTel AT 6T
R fafeer, faeras graven o o urawem & §1h
TAT B YTl @ §ra (Afd 9 U SR & TS H Bl)
BT 81 98 WA T amaa & fvemuE g €,
IS faf g wearmar g |
RIT BT URwRE Afereiyor e fafeyg deerar 87 |
3 faf = <1 UsR &1 8 82—

1. 9-”F faffsa (Cation Exchange)

2. o1+ fafs¥a (Anion Exchange)

1. &394 fafsma (Cation Exchange)— €919+
fafvma QUi wU 9 e g far (Surface reaction) &,
Sl el Il fiheed a1 e[| $Uil & gl a1 G 3
g IR ¥y B € | 39 T o uaelf & o] | e
H 91T o 2, 9ol fhved doi |y &9 & gl U 0T
ST BN & HIRVT T JMH 81 2 | ST e
fafera 51 <191 gsai W Ercll & | 9T @ favenrue gar
Afr s dagars -

1. def @ el & gR1 Wdd 80 gEl a7 aol
fihted 3R gFE SOl & Ui 9R IURIT Ggarg=t
Ll

He1 faeras § SuRerd eARIE! a2 @ foed iR
B[HY BT &) FAg IR SURLI €A H |

I Fol fohveel, §1 89 HUIT A1 U ol fohvedt aiiR
Te B fheedl 1 Wag IR SuRerd gl # |
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e fafmy wes, U SRR 9 O3 UeR
ad P S Fhdl 3— o9 A ARer 521 § fHa
I dqvT & ferem o (KC) faeras femar s
2 a1 foeras & urefRrem & @@ AT 9e1 gy rfrenfia
H A A 7 AT FHA AIHT H DRy gar ey §
RIFTIRT B a7 S & |

I8 = e & el fhar o |adr g —
Ca-Soil + 2KClI == 2K -Soil + CaCl,

L)
Ca_ wr X
> i “
"
%} CaCiy
I
> W _

N ca ol T

Co-cloy} (K-clay)

U YR ofeita gaT § KCl e o 491 |33
H BTSN &1 IRV 9a1 e # 81 ofman & R
7 yaR eIt & —

H-Soil + KCI == K-Soil + HCI

9 UHR I 3531 &1 w3 fafm ufafsar wed &
3R 3 T 3 w1 o arel el &1 fafmy we
g1 (Cations) &&d & |

T Wl g fE fafere srorar o= g |
ey e &1 Srfdreiyer, Ay & o Was 3 qad g
! arfaferarn, gra a9 (Cation exchange) @aerdl
-l
garaq faffra & far fafer (Mechanism of
Cation exchange)—

gl & g # aren emge A @t



DIFFUSE OUTER LAVER

DSCRBED CATICN

i ELECTROWTE .Ci‘[IOH

fra—a=ras fafvma vd faaRa fg—ad &1 weslfw

fagga wifda! RIgr< (Electrokinetic theory of ion
exchange) & 3MYUR W &I Ol & | 39 Mg &
TR AT R i1 e fgud &) I ud
(Shell) T 8, WieT # eAffad BT UR STei1 B TawAT
# gd € a1 us faafld fgud (Diffuse double layer) #1
AT & | 3 Il & FROT FB gARA Fol A B
g 4 R 8¢ 9N 2 | U fagd auuey (Electrolyte)
3 e & SuRufa § fem 1 faga suecy &t
A STRIND FUMHD Ual AT KA DY §U A
1 9 Ud & 919§ el ST § | 379 I8 (g ey
g ARie & SR ARG 81 i 2 aor fAfea 91
g W IuRerd g faerg= 9 favenfid = & w9
# T ST 2 | 39 UHR GAgA1 o1 AT Far e
gl
faffra smg=T @ 9 (Kinds of Exchangeable
Cations)—

g1 # AT urd O arel gerae Ca'', Mg,
H', Na' @21 NH, & | 79 Ca’ @1 =31 3verayd ifeie
B0 81 IA®F 3l 9T # Al(OH), &+RH &l
I BIeH & AT $HeBT 3[UTd 1.9, &5 8 IR deal
2 | & FeTedt 3 Na' &1 #4137 o1fdrds 21l 2 |

U T url S arel s&emgE SO, T, CIL, NO,,
H,PO,, HPO,", HCO, @I gfi® 37l & FRH 3,
BIeifd 379 | §V KUNIT Had fAfHa s+l & w9 5
B T8 FYd W] 9 ga1 fafes # SuRerd wd g1
Hete Harll § SO, o) A3 984 31fis el 2|

HTell garil # Talie (alluvial) T2 efese Famsil
@ ST Hel faf g aeTaAT @ A Siffre Bl  aer
HTell g1 4 faf g Ca™ &) 931 9 29 <A1 gamsil @1

39

37U 31fSre 81 2 | Fol W dle] a1 dofs Jal ol Syuen
Fo fafma garEl & oA o exd | fafra
GG B ATAT el BT AHT TAT &l BT IR W iR
B2 |

2. F T faf71 (Anion Exchange)—

o fafrg @ arer fafma @ @a €
BRGE ATIE & 79 3797 7 Fe Ud Al & Uil U4
fuafere a1 & |1 Ufafshar 31 2, 99 W W) 4
FOT A W9 OH 31a+4 a7 91 &, U favemy= &1
For 3 fafe g ded € |

oy fafvmg &) fbar fAfe @) earen 471 uar
@1 Sl 8— HaT Hewl R HIRHS GHEl &1 Alshad 3!
HIer ) wWibfd ¥ gfE gRI 9 Sl 8, Yargenef —

R-OH + H,SO, = ROH, + SO,

R-NH, + HCl = RNH,'+ CI

59 Reifa # womas ger faferas # s=1 o
% 93o q R $0m, g9 UeR g1 § FRomga ol
T BT 2 | oI faf e 9 w9 9 U pH- Ra=
(pH-dependent) &1 &1 8T 8| g9 fafsa &
fquika Foma=i &1 W@ B AT AT & AT g
2| I gaT & Ff¥Ed am=g S| Cl a2 NO, &1
Jfereiyor 9gd &9 a1 €1 AT g, Sdfe PO,
ASO,” &1 Afdreyor &7 20 31ftre <11 pHaref! garsfi
HEmrs |
Har @1 g-mgq Aty awan
(Cation Exchange Capacity of Soil) —

g1 & g RAfHT emdr, JeT1 darel & 39
&7 T TS & RTas Ja1 Haviol w srferenfya =i
B Gl HIET BH b Bl o | g fAf e
(CEC) &1 431 At 9fa far (cmol Kg') 318 gRI
TR AR € |

S9! AT & SR “UH (G b Fal
g1 AT H' 31T 101 38 Ty [l a1
GG B ARG A, I9 g B g9 @
T deardl 2 | o qe1 &1 e s aer
faf g emar 2xcft & a8 a1 81 JifId gATIA gRoT B
HE & | Il DT EROT B D e fafi garaii 3§
== B 2 |

ot T 1 g=r= A emar (CEC) 10 cmol
Kg' 2 ol 99 331 & 1 fbaliurd # 10 emol H' 3mg=q



ARG B @1 gHar el 2 | Fell geaie ufd 100
74 (meq /100g)THTE & AT TR 3d JREY HID
(International Standard) & @R cmol Kg' @7
YR T ST 2 | <11 € g1l B A U I B
e BT 2 31fd 1 fafer geate ufd 100 UM (1meq
100g™ soil) 1 9=21H1et / fa1 9aT (cmol Kg™' Soil) &

UER BT 8 |

HO F&] Il U4 &FE B gA1gA fafrg eman
AR H & TE R —

Jofl— g1 @l vd gud &1 gara fafer emar (Cation Exchange Capacity of clays and humus)

MM (cmol Kg)
3gd A1 (Average Value) gRE¥ (Range)

Hafferge 8 3—15

S| 30 20—40
AeARarEe 80 60—100
FifpAge 150 100—200
FARIEE 30 20—40
TATDA 100 50—200
HTES Ue BIRIAIZS 4 3-10

RIS 200 100—300

e R awar &1 gaifda $39 ard RS
(Factors affecting Cation Exchange Capacity):

1. 94<T ®UMHR (Soil texture)— HEH HOMHR
qrel JarAl @ g AT ewdr A FOTHR arel!
yarsl & e Bt & | 9ofg ame a1 @1 CEC 5-10
SHafds AfeaR are @1 CEC 15-20 cmol Kg' BT i 2 |

2. dal @ 71 U4 9&R (Types and amount
of Clay)— 9aT H @l &! 4731 3if¥/d & W gRHA
fafrra emar v @t 21 R gewd ¥
HieHIRAATEe @l &1 A3 37 Bl ® 99 gl
et R4 garge e SHaffearrge Fol uril Sl 3, @1
eI fafe emaT B BT 2 |

3. 91 91gd (Soil pH)— &R1Y Ja1=ii &1 g=1g+
faferr emar ur: el Jarel & aifdre Bt & pHH
I & T AT I @ Hea # gfg ad g,
ara: CEC, pH® 9g- R & w0 9 9ad1 & |

4. ®1d @ ugrei (Organic Matter)— Har 4
FHTafe uerel P A= & FrI—ar =+ A e
gedl & P THF 31 9-a4 97 &9aT (200 Cmol
Kg")arfare 2l 2 |

40

g fafer aor da &1 grye—

ey gerae dief 3R ged Sfial ol A 9
uT @1 ST € | 9% QA1 i fafy @ S siftrenfye e
&1 YT BT AN FR AT ¥ | 39 G H fafe
T T YHR W B Bl 8—

1. U U3 UINH ol Bl WdA BT g Sl qaT
faferas & =rel 91 = fera= § ug 9 I a1 geH
Sial # |9 # AT 7, S ITHT AT B o &
1 bR A et e g1 1 81 917 ¢ |

e HelRMI 3R GeH S JaT diossl 9d8 &
e g7ua | 2 €, 1 gaT Sidiss 3R o I
AT GeH Sidl & TR & d1d o e e f
B I | SHH e AT AT GeH Sl H g W)
9a1 g H' g iR Afrenfa divyes g=mge 4
faffma Bar 21 399 uive aw@l & od e
ERT T B &1 4l 74 <18} w1 8 |

g fAfm | digl #1 uive d@l 1 U
7 a1l iR iR Bl & —

1. 91199 fa (Cation Saturation)— fasiy
UrSes T Hal &l grae R mg emar § a1 sur 2, &



IeeldH1 ARTET &Il 8 | SaTevv] & fory afe gar &1
Sfeeram g ufaeraar afte 2 o1 g9 favenus
JATATHE AT SR I BT |

2. Gfra dmgAT &1 YHId  (Influence of
Asssociated lons)— U 910 & UIRT ST §¥N g0
HrT B € 9 Uikl & oy urae O @l uTeer B
TANTId &R 2 | IaTeRvmi— afeerEm & anfted ¥
Uy @ urdr $F € Srdl 8, 39l bR ey
%1 3T /AT 1 AR P Tl B HH B Sl B |

3. ®ldigs @ 9aR (Types of Colloids)—
faf=1 Preifss MYl @1 &9y g=ma=T o1 aRT FH
1 ufed A= = gl @ o AeHiRamrge §
FAMTIZES DI Ul bfcwrdd e (Tenacity) |
eTRa BT & | safery AfeARaMIge | dfrm ura
B B (Y IGH AT AT HH A HH IaD! Ufererd
9 I 70 FR 1 AMRY, A IR ballferage g6
%H UfTerd 99 S IR (Ca’ ) T W6 IR 18 |
g1+ fafa emarn e g1 Idvar-

AU GHiY &3 H YHTeT HLNU & gvErd g
fafera emar a9 Hecayel B 8 | 3Fe daeifel &
ITAR &I IAXAT P UHATH FaH Gad Jal @l
g faf g e Bl @ | fedl gar & Ry o
P UHR R HEHT BT T & FHERI O G- R JH97e
TSl B | Jed DHiRH 99 HJW drell AN qey
HoE® Hifas AR uws Refa #§ & €| sfeeraw
YRIT HeTY WXl 3R SRR HRET a1 2T § | dfegram
W Fol H 914 3R I AET ST B 8, s
HtawRy AfE Tl 3 & HROT 4 a1 Ufaded g9rd
FHBI S |

99 Igw Hewrl # ffwy sEgem qu
TR & SR AfE AT Bl B | Eeliih J
30 9 ¥ Bl & A 579 arsil # ulel @ gl ) 78l
B U Rerferi # =1 &1 v fasan Sra 2 |

e fafvma |ifsam @ /e G g aarE
@1 10—15 Ufererd | 3% il 2 df JaT AN 'l §
dorr Ut Ha1ait &1 By, A UT: 8 9 31fe gl & | o
fafra \ifeTd &1 argura g9 9 9 A & o 8
AT BIAZS! AP BT TIQ Bl & df Fol Na —Fal 3
uRafdd &1 STl 2 | I8 YaT S N gl 2 iR
ST GUD. HH 9—12 T@ B Wohdl 8, A i A

LY

UGS, &1 &Nl & |
i W UGS, HRRI H dd AT T
(Ca",Mg",K',Na' )@l qr31 HI.3.91. &1 747 80 9
90 Ufaerd @& =il & 9o fafa egsieE U 20
ufcrerd & &9 B 2 39 el H dfewrm g fafr
W BIAT & ! A1 e R 9-mg=1 71 60 9 80
yferera aa B1 & | fafra dfeeram & A aifte 89
TR Ca-del g1 ® foran! aifaferar Seris el &, g9t
YU A 65975 AP T 2 |
¥al &1 yfaeraar 446 dqfa
(Percentage base saturation of soil)—

SN gl & &1 WHEl &1 gar erar ud
&R W fauRe wara grar €| arid el § H' oo
AT’ 3= &1 g gl € a2 <1 g fdaus 4 H
JT=E A=Y 9ot 2 | JAfrenfia essi usuel ®9 9
71 fferas & H' ama=a @ |r=v1 4 gfg avd & widfd
Al 3-8 U1 39S U W ool A%y gRT $_d
&

Al + HO

i

Al(OH) " + H'
AI(OH)" + HO - AI(OH), +H
Al(OH),’ + HHO-> Al (OH), + H’
ST o= g R sy w1 ad 8, gar

Pl NG T 2 | PloAigs! ool W AReea &g

w1 UL /AT Bl €1 Ufaerd 99 S $ed @ |
"o Ayt gt fafma st (Ca, Mg, K @21 Na)

fore affrefia gat aarEl ar a9 fAfea aaar &
gfererea & wU ¥ aad faan ST @, B uafid Sl € |

g ufoerd 99 Wi garE fafmg emdr @) 98

gfrereT @ S Siciigs G w R o= @ dga

B e |
I G BT 7 GF A AT BT AT Fell & —

ao fafmasiia ww (dHe /)
e faf e aeer (WA / fdan)
ar

Rt 37 Wiy = x 100

1005

-
TET V = uiierd 99 g, S = Fo g =,
T=gA.



WA dr g fafmg 91§ =R (T-S)
I @ T A1 gar 9 JuRed fafma srsgier o
HIST DI Y3 Hh 2 |

I foredl a1 @1 ufererd 99 e 8o ufarerd € o
SHST AU & b IHG! WIS FT1 4 /5 90T 98 9
qAT 1,/5 N7 H a2 Al a1 & g« & | ufoera
¥ |t o1 Fa1 d1.ud. | e T 7, 59 yfaeraarn
@ 3P B | a1 o=, e 81 o1l & | A= uer
) T3t ¥ 4 wgfd A gl 2

IWT Yol @ HaT H Dlelgs] ool W ARES
gATIA G gl & HRO A B AR FAT Sl g
o Breifze! o R H e Afeifid e & 3R
HaT 1 410, HH & S 8 |

YF U B IR H FIgS] FHv AIRAS
YT W HI BN 8, T HROT 39S G0, A 2
2| 9 ga1 s dicizel daf fRffma Ca' smg=1 4
TRYe BT & WA W JaT” HedAK §, T8 B & ford
SYYEd Bl & | 914 $9 W AS1 H ST 1 A © af
HaT Pl " AHJT HaT” HEd & |
srgH faffaa &1 98w
(Importance of lon Exchange)—

1. Ui @ UNE dedl O dfewrgd, HIIREM,

USRI 2T BIhIRY 3Tfe &1 UTrdT Ud SryTedT

T UHTFId FRATE |
2. U PlAlgs] dol W IUYAd UBR & G189 UG

FRG oI GXEET Bl FEET FRar g a1 @

A & oI SRR BT 2 |
3. I qal o & ushHl ol ot @l &1 e

7 &1 (Zonal) Ud 31<: &A1Y (Intrazonal) FaT

fFAmTor &7 I3 & 2 |
4. U T UE AR el & JuR 9 Heayel &Y

FATE |
5. U8 IaNPl & YHIG dAT Iaxes YA T W ywIfad

FATE |
qeayvf fa=g
1. o T W fEga araer 2ar & 99 A dEd
g
2. URRrm, ifsyw, ofesrm, eEsed
HNRRM, o AR 8l 8 3R g9 S
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10.

11.

12.

gl

ATSEE, BIEhe, FTANISS AT Gohe oY 3+ for
R 0T ST ENT B, I8 FOMIH Hed & |

g A ol w9 9 Ush, g5 fohar (Surface

reaction) € |
Tl 9T B FA T AT B I &7
B 8l 39 HaT 3] eI fAfr7 evan dea 2 |

s ge1 1 et afdres g=ma= fafoaa e gt
2 I8 IdT 21 AP FHTI TN Bl B |

g Ay emar ga1 § SuRerd g qen
BT gaTRl BT AT R R AR E |

g faf g erer 9 A1ad 3HTs A=) Ard ufa
a1 (Cmol Kg') 931 & U § &9ad &1 il & |

Fel Gl @ = A ewar 3 9 150 ecmol
Kg'® A el 8|

FTdf1es uared o1 W2, urk 200 I 400 Cmol
Kg' & 9 8l & |

Hl g A ear &1 Rrder 3w gergl
BT R BT & W Ufcrerd &R S dad € |

g AT gmar | ge1 g9l & duF iR
faf g & epra HT I BT B |

It g

awgfss uwi—

1.

1 H A e s WAL BN E —

(1) wofiferize () gm9

GIESINES (2) geree

3 fafs T us g & —

(31) SospaviTa ufshar (@) srgoshaoita ufshan

(W) < W () 39 9 BIS T

&R T3l § BIF A AR D) Werriar 21l & —
(31) Na' @ Ca”

&) H () 379 9 B1g e

faferas # e9mEi &1 | aftie B uR fafem
2T —

(&) =4 (@) st

SIEREH (<) Sugad # 9 BIE T

g fafag & fauRia Fomasl &1 @@= @ e



6.

7.

qedl 8 —

(1) arvorar & T

(@) T & AT

() 3rFerdT 9 ATl & |r

() Sugaa # & P TE
FoaH fafer & dad & —

(&1) o faFma (@) w fafamg

(@ e R (@) SR 4 W #E
EEl

Frdfd geref @ drdd garE fafg gaar id
&

(1) 200 ¥=<1 Hre ufa

(a) 80 BT Aret ufey faam

(%) 30 T=E1 At wfer fobmm

(3) e H & BIg T

sfcrerg It ® yTi—

1
2
3.
4

5.

AT FTBI B 7

3 fafry fha YR T a1 8 ?
T e ded & ?

FEUIT R8I 8 7

T faf T e &) SHTS AT B © ?

ATARTHS YT
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1

2
3.
4

3 fafe @ g 2 2

e fafeme &1 Eweney |

3T & 99 [gW & 9 ¥ sy |

o fafFma & IR § MU w7 SEd & PHHsn
F forar |

[BCRCIC RS

1.

e fafesra emar @r 87 s9el uhifad &
qrel BB BT quiH B |

= fafraa @ € ? fohd= U &1 BIdT 8 23
fafer &1 Aeca 9arsy |

e Aty @ 8 ? 3 womaE {fsa | 39

m=g?

YT &1 YFeTerd 99 W &1 fawga avi= & |
STHTEAT

@3 @
(6) &1

(1« (@)@

(7)

(5) &



