YT — 4

A+ faf
(Ion-Exchange)

3= faf-+a1 (Ton Exchange)—

M a1 v I uehA (Reversible
process) ¥ fSI® gRT ASIIG AL dTel MM BT
YR fafm g, foeras graver @ik o uraRen @ d1d
TAT ST IRt @l 1 (I I 7o R & T H 8))
BT ®1 98 ushH O oma=g &7 favenmue Biar g
g fafmg BT g |

“fafraelie uTaRensii & Hey A A dTel
AT BT IRERS AfRreyor 3= fafraa dgmar 2 |
I fafS T <1 YR &7 B1aT 28—

1. o413+ fafe (Cation Exchange)

2. %I faf*rf1a (Anion Exchange)

1. g fafs#= (Cation Exchange)— &= a1
fafa o ¥u 9 U g o (Surface reaction) 2,
ST T Fel fohved qAT 9 H0I & Jsoi AT fdhell 31
TS R Y Bl @ | S o 7 uaref & aro) e e
H 9T oI ©, el fsh¥eel AT SHA HUT & J&] UR 0T
I B B BT YT SMTh VT B 2 | SflU &=+
faferar 51 <M1 gsal oR Il © | & bl faverae HaT
#f= o e —

1. Ul B Sl @ §RT WA 8¢ &AL e &l
fohece 3R B9 &0 & U&] IR SRS -1
Hl

HaT fderae # SUReIT g-aAl e ol foheee 3R
AT BT B T8 TR SURT &R H |

3. QI Fel foheeal, &1 & BV AT U& Jef fohvedl 3iRR
U gHd foh¥cd Bl Hdg UR IuRed g=g=i A |
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g faf T ger, T ISeRor ¥ 39 YR
FT P S Fhdl ©— o9 [hl AR Ja1 H B
SR 997 BT fderas o (KCl) faera= fyemar S
2 A1 faerae | urefRrw & B AT 9T gIRT SIfdrenfyd
PR Al IR & TAT A AHT H DIRRIH FaT e |
RIHIRT R T ST 2 |

g e T iaReT 3 ueRRia fdar o |adar g —

Ca-Soil + 2KClI == 2K-Soil + Ca(l,

\
Ca_ . K KK
2 = K~ - K

Ca < \‘.‘K
| 2 C ] |R o CaCiy
Cay / /K

s

: K> K
Ca~ _ —
Ca ROk

(Co-clay) {M~clay)

ST TR 31l gaT § KCl Aa uR 97 /73

H BISQIo ®T IR Ja7 et # 81 omar & o
1 g T € —
H-Soil + KCI == K-Soil + HCI
4 UBR BT foar &1 w1 fafw wfcforar wec €
3R 9 foham # WIRT o1 aret eFEAl &l faf g w1 a1
¢TI (Cations) H&d & |
o1 Ao gRT fhdl fafers aterar o=y U= 9
eIy e &1 STfereNyoT, ey € ol Wag W qad 8
P Wik, g faf# 1 (Cation exchange) dHgardl
2|
gqraq fafra @1 fear fafer (Mechanism of
Cation exchange)—

gl © A @ e e At @y




DIFFUSE OUTER LAYER
OF AOE-D/’SBED CATION

ADSGRBEZD CATION

| 13 ELECTROLYTE .CATION

8y AY MICE

faa—e=mraa fafsa va faafRa fg—ud &1 g+

fagra wfdet g (Electrokinetic theory of ion
exchange) @& 3MIR W & S 2| 39 RIgma &
TR IS &= ST M fgud @ are<y uad
(Shell) 991t &, STt # fatfiad &R= OR Sled &I 3ra=er
# 21 € @2 vs faaRa fgud (Diffuse double layer) +t
TR € | 37 [l & HRU BB GARA Tl AR 3
Has W R 8¢ O © | U faegga aeey (Electrolyte)
% I &1 SuRefa d e 1 faga secy &t
¢RI ST FOMcHE Uct q2AT QT vl §Q G
@1 89 Ud & dr9 | Fell S 2 | 319 I8 fIgd srueey
g AR & HUR AT &1 a2 qn fARye @t
g W SURIT g+ faeae # favenfid ome & wq
H FAT ST & | 39 bR &A1 BT fafma giar e
2 |
fafa smaAY @ 9&R (Kinds of Exchangeable
Cations)—

qaT H AT 9 S arel g9ra= Ca™', Mg,
H', Na'dem NH, 2 | 7+ Ca”™ a1 #T3T a1vetrad ifdd
Bl 2| ITARF el JaT § Al(OH),” g+ &l
TEITITT 81 © T ST IJUTd YU, B 811 IR 98
2 | e 1Mt H Na' @l /1T &1fdyes B1efl 2 |

URI: J&T H URI S dTel o SO, 7, C1L NO,,
H,PO,, HPO,”, HCO, I §IfAd 37l & I &,
BIAIh 30 I B FOMIT Fad (A T & w7 H
F1 T8 B g 9 gar fafees #§ SuRerd w'd 2
Aewe garsii # SO,”, &1 AT 984 Afdd Brell 2 |

BTl Farall H STalre (alluvial) TAT elexTge FaTil
B VT Gl fAfHT gl B AT 1S g § qer
Prell gaT | g Ca™ @1 |3 A1 91 <1 gaTall &

39

3TUETT Afdres B B | aot H dTe] T delg QT o STUeT
T fafma garEr @1 A e Bl 2| R
gl BT AT Fel DI ATAT AAT Tl DI YBR W R
ENIEY

2. oI faf-#=a (Anion Exchange)—

wore fafra o ora faffa § wea €1
BRBE MI=T & O 3731 ¥ Fe td Al & Jfal T4
fifere 71 & |1 ufafhar @1 8, SU® W W =
T AMI=T o OH 3= 31 S &, U favermast &y
0T IR fAfra ded |

A faf= @ fohar fafer @ = 1 gaR
DI ST &— FaT e IR AIRAD AH! D! AlhId @]
JIC=d &1 WIpfcl H i T 98 STl &, IaTevome] —

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

R-NH, + HCl = RNH, + CI

9 Rfay 7 =omaa Fa1 faferas o s=a o=t
% geol H fafFma ST, 39 UBR JaT H RO Bl
HeAT Bl © | oA faf g 97 S 9 U pH- R
(pH-dependent) &1 &1 8rar 2| g=ra fafa &
fuRa o=l &7 YT Y eTHAT AT b AT Tl
2| IS gaT & [AREd =g s Cl aen NO, &
SIfSreIyr 98 B9 AT El Bl ©, @i PO, TR
ASO,” T STEreITToT HH AT 37 aHl pHaTel Jaraii
HEMIE |
a1 &1 g-raq fafma ewar
(Cation Exchange Capacity of Soil) —

a1 @1 g1 AT edT, Ja1 Jael o 39
ETHT BT &P © FoTad FaT HHI0T UR ST e
DI O] HTAT BH Ydhe Bidl © | gI A e
(CEC) @1 |=a1 At ufay fhur (cmol Kg') 3&TS gRT
EENEERGR

SIS GRETT & AR “Td [heAlim™ P JaT
SR AT H 3= efar 39 qaged fbdl o
YR BT STERNNT 7131, 99 JaT & &R
gHaT dedl 2 | 99 a1 &1 [ e garad
fafer emeram el & 98 S 81 S1fdd g EIRoT AR
AP © | ST DI EROT R DI AT [~ Faral
- e 2 |

et 71a1 @1 e faf-aa emar (CEC) 10 cmol
Kg' & a1 99 91 & 1 fharam™ 3 10 cmol H' 3=




SN PR BT & Bl 8 | el Joais ufr 100
I (meq /100g)SHIS & I TR 374 AR AFD
(International Standard) & 3Tg9R cmol Kg' &1
AN a1 ST & | Q1 8 3dhIsAl &l A1 b N &
IR BT & 3rid 1 fAfer geaia ufd 100 I (1meq
100g" soil) 1 &=<rHreT / fa3im 9aT (cmol Kg™' Soil) &

RIER BIATE |
6B HaT Fol Ud EAW DI g1 A7 erman e
ARl H T -

ARYfi— 3T 9 9 A9 &1 g fafma &war (Cation Exchange Capacity of clays and humus)

A3 (cmol Kg')
3rd AT (Average Value) gRER (Range)
BferTge 8 3—15
gaTse 30 20—40
AfeARAMEe 80 60—100
ERIEASIEL 150 100—200
FARTSS 30 20—40
TaArh g 100 50—200
CIERIFSIESIRIES ERIRS 4 3-10
BRG] 200 100—300

g faf e ear & gwifaa &9 9 aRS
(Factors affecting Cation Exchange Capacity) :
1.9&T HTHR (Soil texture)— FEH HUMDHR
el FaTRIl B g Ay ear dIC HOMHR aTell
Har3ll ¥ Al Bl & | defg are gar @ CEC 5-10
Safes AfeaR AMe @ CEC 15-20 cmol Kg' JaT e & |

2. @l ®Y ATAT Ud &R (Types and amount
of Clay)— JaT ¥ &l &1 ATAT AP 8 R AR
fafg  emar @ Bl §1 R gawil A
AfTAIRAMTZT Fel BT ATAT AfdH BRil © I Faril &
3 O gatTge ae deliferTge aol Uit Il &, a1
eI fAfr e &+ g1l 2 |

3. 91 Wigd (Soil pH)— &TRIT FaTail & g1
faferrar emar ura: sl JaTell & orftres el & pH#
Ifg & AT AT T BT AT # gig Bl 7,
3ra: CEC, pH® 94 IR %fi® $9 I &l 2 |

4. ®dfa® ugred (Organic Matter)— Ha1 4
BTaTH gaTf B AHT & FT—WTT g1 A eran

gedl © ifh AT B g4 a9 &™ar (200 Cmol
Kg")erfdred gl 2 |
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=T fafsrra a2 gien &1 gryor—

ST eI dle SiR e Sial ol ST 4
T 81 ST & | g QY fobarr fafey @ Y srferenfa emmas
DI YTAT BT AN FR <al 2| 39 G H Ay
T T YBR A B BT 8—

1. Ugcl I8 UING dcdl Pl WA HAT & Sl qal
fafers o =el 91 & faerae ¥ a8 a1 M1 a1 geq
Sial # 9 H M E, S ST YT IR o 7
T R A STed 1pT_T §IRT T 81 11 & |

i TRl 3R GeH Sl JaT dlodsel 9d8 &
e F9® # B €, 1 9371 Plaifss R qa A1
T & Sial & gl @ 41 e dier fafeg «f
BT ST & | $OH T A1 A1 GeH il § 7% W
U g H' o= 3iR S1ferenfyd uiyes e+ |
fafrar 81T 21 399 e @l & S e
EIRT T B BT 41 93 81 & © |

g fafmg 9 diel &7 9iwe dc@l d g
o= I R AR B & —

1. €99 | (Cation Saturation)— ARy
WIS T T & g1 fAfF 7T e § &R SruTd 2, &




I @I ANTE BT & | SRV & forg afk Ja1 o
Dfcergd AW Uieeradr ¥ & d gdd! R
JeITIcH AT AR e BT |

2.Gfra Al @1 YWl (Influence of
Asssociated Ions)— U@ &FRIF & U1 i1 §@R €I
A Bl & 9 Ul & oY uiNe I @I Ul I
TATfad ®RA & | Sarervned— dfesd @& o«
IR & UTeIdr BH 81 Sl ®, S UhR dieRaH
B 31fere AT WY FNRH B YTl Bl HH PR A © |

3. dldiigs ® YdR (Types of Colloids)—
fafir=T diciiss AR @1 A9y 9= B URT B
® WA = = 81 © o AfeAiRarge d
BAMTIGE BT AUl dferad AffFT (Tenacity) A
gTRd BIdT 2 | Sy AfeaIRaiMIge | BfoIrad urw
A D oy IH AT AR 9 9 H9 IHD! g
I W 70 FR o AT, T AR Bafiferrge 3w
HH UfRrd 99 9 W (Ca™) &1 W@ad dR a2 |
e faf e esrar i &7 Idvar—

RO FHY &5 H YD HLelVoT & yeard =
fafrg em@ar a1 weyol 8icl € | 3Fd del-ihl &
IFAR Ha&T IRl BT UHHATH |aId gad qal Bl
g i e gl & | fbedl gar & fafa
DI YHR 3R AT BT J&T & AHERI oI TR e g1
USdl ©| ST Bfcwrdd 99 9w drell gaiy 9ad
Faree Hifde R dive Refa # gxlt € | Sfeerem
T T4 AR 3R QR HaT & 81 8 | S orad
T el # arad iR St e st BT ©, foae
HERARY AH Tl A & HRYT B dTel URidel U1
HH Bl ST © |

99 oNEgW wewRl W fafeE gmse den
T & BROT 3Ife Srrdar Bl 7| BTt A
30 ¥ 310 BIell © A1 31 Ja1all # lel &1 gfg ra! 781
B Vel Rerferlt # =01 1 92T favam Sram 2

ST fafrra |ifsad o 931 §a A ma gearE
BT 10—15 TRTerd | 31f¥re Bl & AT gaT &R 8l ©
T Ul garell &1 G.U=. 71 9T 8 W S1f¥e Bial © | 5
faferrar Afeam &1 srquTa 39 T & 31 &1 ST ?
AT BIATSS HHI0T DI HJW HRAT © Al Fol Na —Fel H
uRgfeid 81 STl & | I8 JaT At &g BIdl & 3iR
SHPT YIUE. A 9—12 Tdb 8 Fhdl 8, I - A

4

IUSIS T8l B & |

| AT QUGS Harsl § go At 9l
(Ca",Mg",K',Na )& A .33 BT T4 80 |
90 uford T I & dr Ay gssIoE Uik 20
gfrerd & & BraT ® 39 el § aferrad g fafa
TR BIAT © o) /1S gt fafm eema=t @t 60 | 80
yfererd da =il & | fafma dfeerm &1 7m0 erfte 89
TR Ca-Fel 99T ® oy afifhar Sarfi= g1 8, st
Y.qe. A 6.5 ¥ 7.5 T BIaT & |
a1 ST yfreraar 99 |qfa
(Percentage base saturation of soil)—

freN era=i & a1 el Bl Yol 3rwerdl Ud
&RAT R fquRa yrg B & | sreiry garell # H' e
AT’ T &Y JET il @ 72T <41 9a1 fdea 3 H
M= ST geTd & | JIErend ggsio Udel 0 |
HaT fafer 9 H ' oma=d & |1 H gfg &< & olaid
Al = AT 319CTE B W el fATIYUT §RT B
s

Al + H,0

-

AL(OH)" + H'
Al(OH)" + H,O = AI(OH), +H'
Al(OH), + HO - AI(OH), + H'

BT &N 9910 & | Plciige! Aol R rferenfya fafm

T BT TfTeTd AT BT 1 Ufcrerd 99 W ded 2 |
"I i gt fafEa 9l (Ca, Mg, K @21 Na)

o2 IfErRNfT | gara=l A1 g A e @

TRTTdT & WU # @ad fha ST 8, T UeRid el B |

Je Ui 99 g AR Ama emar @1 a9

fRrddT & ST dleligs Gaivl R AT v | S«

Bl g |

I G DY 1 G T DA Fell © —

gt fafrreia w1 (@A /)
g fafra emar (A / faa)
T

HftreT e g =

x 100

el V = ufirerd 99 9, S = gl fafma 9w,
T=<NgA



WAL q g fafm 9= § o=R (T-S)
AT BT AHT AT T H IuRe A ersgor &
AT B TeRia Fell B |

i T JaT BT Ufcrerd 99 AW 80 Uferd & o
DT MY & b STH! A BT 4 /5 9FT WA 9
T 1,/5 AT H T Al e & |qw & | gfererd
IR HT BT JaT ULgd. | TERT T &, 39 ulerd
@ 31 B | a1 Ul.u=. &1fde 81 o & | Al yerR
@ TSt # I g faf Bl 7 |

IW GBIl Bl JaT § Blailss] FHIvl IR AIRHAS
g S 9N & BRU A B AR FAT ST 3
R Pzl Haof .k H' 31 S1ferenfyd g € ok
HaT BT 41,09, HH & Sl © |

Yh U DI IRIT H Pzl Faolo AIRAD
3T | HIW BIT &, ST PIRVT $HT UL, AfH Bl
21 9 a1 s didizs! Har faffma Ca”™ o 4
aRYu} BT € "9 W 9T e &, I8 BN B ford
IUYad BT & | STd 9 G AST H HH 377 A 2 dr
T BT R ST JaT” B & |
A fafw g &1 w'w
(Importance of Ion Exchange)—

1. Ul B UG Al O DicIEH, WIS,

IR AT BIRBIR 3MME B UTIAT U AT

BT I FRAT 2 |

2. I8 PlAlgs! gol R IUHR YHR & g9 UaH
PR Hal WA Bl FRIT FRar @ qn wmy
TRET B oIy STRETAT EIaT |

3. g el T & ushHl S ol Il & faaTs
TqAT &1 (Zonal) U& 31=: &1 (Intrazonal) T
fertor a1 fif3rg draT ® |

4. I8 IFATT U9 AR a1l & GUR # Agayul S
PRATE |

5. I8 SARDI & YT TAT ISP TANT Bl AT gHTfad
PRATE |

gyl famg
1. o @ =R faga smaer gar € S I dEd
2
2. UlRrm, wifeyd, dfes™,  gssioE e
FHIRRM, &9 MIRT B & 3R gFRA dhyeld
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10.

11.

12.

g

AISeT, BT, TARISS T Aohe oiN I ST
R SF0T 3T BICT 8, S SR Ped ¢ |

g A qof w9 A Uab, IS fhar (Surface

reaction) ¥ |

=AY 92T GRT ol T ANV BRA BT &y
BT T I HaT Bl g1+ A7 &1 FEd & |

o1 gt @t foraeh @1fdres e fafw erar gt
2 I8 Sd-T 81 1feid T URT HRaT B |

g fafeea emrar ger H SuRerd el der
FraP Taref BT AE R R FATE |

e fafS g eraT &1 J91ud saTs I Al Ufa
BT (Cmol Kg') 721 & ®U # =gad a1 STl 2 |

ol @il &1 = A emar 3 9 150 cmol
Kg'& A gl g |

FTfe Tarel B WS U 200 | 400 Cmol
Kg' & A el 2 |

Do g (A &Har 1 [T g g
ST T2 BT & S Ufrerd &R AJwial $&d 2 |
g faf g emar 9 9a1 g9El & 999 3R
fafrr Y eraT &7 ey BT 2 |

srgraref gee

JEfTe yTT—

1.

o % < ey o1y WS Bt & —
(31) Haiiferse  (q) g4

SIEGIKNES GEEIES

I faf iy b e § —

(31) ScpHOTE Ufshar (q) srgehHoi Ufshar

(%) <11 sk (@) T A IS TE

&I JRT3T H I 3 M= T YTl BIell & —
(@) Na' @) Ca™

@) H () 3719 9 IS T

faferas # el &1 A= s B WR fafes
Shr

(1) P (@) srfer

SENEN (<) St # & DIg el

g faf g & fAuT Seoml & R Bl eTH




6.

7.

qedl § —

(31) eTverar & 1A

(@) TR & T

() STFeTdT G STRITCT & AT

(<) SugaT 5 ¥ IS T
Feoma+ fafm i & ded & —

(@) et fafm (@) wH fafg

() e At @) Suda H | DI
GGl

Fraf® uered @ id g fafma emar g
a

(31) 200 T HAret wfer fauT

(@) 80 W=I Hret ufey fopuT

() 30 BT At ufey faa

(%) Suga H A BIS &

e RIcHS YT—

1.

2
3.
4.
5

I FIT BT & ?

3 faf w3 fhas YR &1 grar & 2
T T FEd € ?

FEOTIE RITEIA § ?

T fAf T &Har &) 3aIs AT B 8 ?

T TdRTHD Y3-1—
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M w po=

3 fafs g R e 2 ?

g fafera &1 TSy |

T 9 A« & IR H I8¢ |

Foe fafm @ R # 3 w7 ST € 2Hs
PR fora |

IBCRC IR b

1.

AR fAf g e var w87 SHBT yWIfad R
qTel HRDI BT U B |

= faf ™ = 8 ? fhd YR &1 8T & 21
fafr e &1 7@ 9arsy |

o= fafma @ € ? 3 o ot 9 a9
=18 ?

HaT T yfereradr 99 A &7 fawga 9o & |
SAFTAT—

s @ @31 @3 (B
6) 3 (@)



