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HaT Bldigsy
(Soil Colloids)

Pleilgsd wea &1 W AT & Weq Bl (Kolla)
foraeT arel Mig e <ifew &1 31l GAF BT & | o e
TTEH (1861) SN [ PIGiZS AT & W1 A1 Wi &, 7
Siel fdera gl @f oieg fRreell # fawRor & 3R W
fihtea Ud @leiged H fawaa fear| 9 genf g9
Rreet # 9§ T 9 faaRa g €, ffvedm™ dgard € |
9 yeref s e &1 gy fd #w 1fg 9 gt &
a1 gof w9 9 faRa M # s B ®, dieilzsy
FHEAT & |

yRHMST (Definition)—

T HaT &1 T &g 1.0 ¥ 100 fAfergs
TF BT 8 U Pleligse T XEJ 8l, a1 Blciigsd
HEATT & | BN & AT B Sedad AT 500 AferArgsh=
B B | Dldlss & HY soldg gesadlt 4 & fewarg
TdE|
Hidizsd @ 1T (Properties of Colloids) —

() fasHrTrar (Heterogenity)-@idi3gH
arcfaes faera 781 g91d € | 39T faeras fRQwarh g
21 39 1 UTaReITy; J(UdIol Wiawen o1 Ud 3uahivl
A €4 BT ¢ | 39 UBR & dldigs [dayd & 9
FET W1l & | ISR IR Aeq O € 1 faea
Pl ETSSATA Hal ST g |

(ii) fau=or (Diffusion)— 31 U= f3reel 4
faaRa 181 8 2 |

(iii) g8 wfa (Brownion Movement)—
FreAgs! HU & Feray Pl AR 4 <@ W
PleAlzed BV Uh co—He e U FRR &~
g 20 21 sue gefaa Y ®ed &1 & @
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faa—3.1 srdrzs! &l &) asfas ufa
(iv) fa=ga amd ¥ (Electric Charge)— adizsd

PUI TR T I BIAT B, SH BN FHIIAT DI =T
TN ST B B |

(v) fevsa uHra (Tyndal Effect)— Zvsa M
@& it = T fos UehTer B fhvui @ IRt Hiel I |
YR BT & | ST B 3FEN BHY H cild UahTeT &bl fehwor
T A1 & 291 1 gl & HU W faErs < € | o7
Plcilzsd & a9 gR1 99Ra UahTe &l fevee y4ra
FEd g |

e
.
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faa—3.2 fevsa uwrg



(vi) Arferenyor (Adsorption)— HIciigs Hoil TR
FOT MY B & BRI ST B MHNT B 2|
AR B & U A YA B Blcdgse HUl U-
U 81 W &, T4 STereiyor S@1 S 8 |

(vii) 3@&Yvr  (Precipitation)— @idizsd
faera= & 1<t A= 4§ fAgd suEey Srei | S7aeuvr 8
AT |
Y31 Blclzgsyd @ U1
(Properties of Soil Colloids) :

a1 BICIESH & 0, BIciged & O & FHH
BT 2| 39 AfRed £B A9 o7 9a7 Ficiizs # ud
S & o ffaRad §—

(i) 999 U9 3rgoi- (Cohesion and
Adhesion)— |HH O aTel VS & FeA TG Dl
HHS B & O oiel @ &l 33| & Al JAMHYT | S
TR ITHAT VR TN SR UTaReql & g¢ IRl &
HeZ ATHYI I TSI Ped © | Jal dlciged J Tg 07
IRIT ST 2 |

(i) gueudr (Plasticity)- fHferbe  Har

g I ®Y H &9 W& © | YEHSATT Bl 07 Had Al
HeHNIATSE GHE H a1 G4 &H Safiferrse # urar
AT |

(iii) 9vfifaves vd fagvfifdves (Flocculation
and Deflocculation)— ‘iﬁrﬁ S PHUT UR FLOT AT
Edl & fordd RO g89d &7 e A Bd 71 3f
98 e § @18 faega eveey fier g orar & ar
HideT HUIT BT FOTAe &1 AT FAHE 8 Sl 2 AR I8
HUT A F Ay Gz 9=17d 2, ford Iofifiued sar
ST 8 | 39 faudia a8 wehd forad ez fR &olf 4
T oI &, fasiifivs saerar 2 |

(ivy B U4 HgHad  (Swelling and
Shrinkage)— 9T Sicil3sd Tl & WS H A W
T AEaR T ¥ 3mgad H gfg B 2 | 39 had
HET & TAT el G 1 <9 7 gl 7 fige el &
I Heged Hed 2| Yg 0 HiTHRIANES § 9ed
eI, BTESgT HIGHT H HeIH Ul dAforse d "ad
HH U1 AT 2 |
yal dlediged & YER (Types of Soil Colloids)—

PreifES ¥ UL TOT URIT ST § | I SR WX TAT U T PleilgSH & TR B BT 8-
wU W g wU ¥ uRafcfa & Wit 8 U9 9 gem W
FEUKARIESE
; '
AHTEH Bicdiss aﬂéﬁTaﬁa‘m
Nk

}

fiferdbe @l

!

ARRA U4 TeyfAfad EIggInigs

HaAferse T8 AieAIReAMTSe W8
sraTd i@ wieigs (Inorganic Colloids) —
TS| A Blciigs Wl Hal o § | T T[]

Y ¥ HicawT (@) ATl & | JiciesT HOI BT ATE 2 AISHA
(0.002 1. M) A A BT R |

HiET Plelzsd & JTAA a1 G998 9 e
fear mar (i) fafode @1 g (i) smawE wd
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fufaae gire1g (Silicate Clay)— g1 fHafor
FALAT®T ugwi ¥ BIA1 § | SHS! GYaHl 7 UBR 9
BT g —

(i) ©Y9 (Shape)— SoiacH gedaell BRI <@+ W



HAM, WY (fAFTs) ATHR AT YeySIaR a1 A
BT U &1 2 |

(ii) ¥de &A% (Surface Area)— Hfcidl & &l
9gd 9% BId 2, 3 SUST dI8Y &A% dgd Afdd
B2 |

(iiii) fagga 3rmder (Electric Charge)— 5@ &olf
TR 0T ST UIIT STl 2 S SA1a=1 &l (U1 3R
G HA 2| 39 UPR ISR &1 U F0T AR
& & Ud 918X &Y URd T @) 99 STl 2 |

(iv) Arferenf¥a a1 (Adsorbed Ions)— FfiaT
@ HUI UR FOT Y BF & HRY SHD! HAE IR TR
SfErenfya 8rd 8 | g9ra aiffeR wRa & ®U # siferenfyq
& W g gAgAl g1 favenfia 81 @ird @ RO emre
fafma FEd g |
Rafase gfte &1 @fom @ e dreq
(Chemical & Mineral Composition of Silicate
Clay)-

Ied &l & goldgle YeIedll ganT avdd R Udl

et & [ JfamT & wor e g 2 |

e T s wed @ gt 9§ Riftree
Hftramral @1 dF Al # @fer ST |ahdl 2— 1. Haiiferse
(Kaolinite Group) 2. HIFHIRAAEE ¥HHE
(Montmorilonite Group) 3. scfig< U9g (Illite Group)

s3lfa-ige (Kaolinite Group)— 399 Uq@
U U BAfeAEe @S Ul Sl § | dfiferse &
F fheeei SHrEal § 990 & R W vegf
(ALO,) T gudl wd faferar (Si0,) & & ¥ | 59
UBR B JAPT BI WA 111 28U Hed @ | YA g
faferdr @ ud g § O, 1 SrEgifddd ORI &t
Tl 8 FORRT amusy 3 A 3 1 Y 2 |

BHIAISSH & Hao 9red) Fag & fhareha g1
A g JAfdreyor ear (Cation Exchange Capicity)
ggd B4 Il & | GESHdT, HaGlH, hard 921 Hdhad &
o ff HH B 2| Wl (Porosity) @ URIRRIAT
(Permeability) fenfiies il & | SHBI AT A
ALSi,0,,(OH), 2 |
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fora—3.3 dafasge wE @ Wfem wxa

2. AieqIRaAZe ¥qg (Montmorillonite
Capicity)— 384 999 w9 ¥ AfcaRdrege @ftw
URIT ST & | HieAIRAMISE & 6o W fohead sarsai
A T 2, Rt a1 RifdraT (Si0,) e @2 U Tfie
(ALO,) TR Bl 2 | 36 UBR & JfadT |I=1 BT 2:1
TEY FEd & I U TGPl IRd dra | qor Rifera
WA 39S IE AR B 2 | Riferer vE vegfiEr wa
MUY A SHfaRiIo URATSH SaRT S$! W&l £ | ¥ 3
H HAAR I FaRT T B 2 |
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Z9H H3NfeFIEe o1 e g9 & Aoy
&TAT eI BIKAT B, R 3! AIRS T I8 Welg
aiferes fopareier el 81 399 gacudr, |, B
TAT Hegar B T[0T ferep BId 2 | AT TAT URTRIAT
HHBA B |

9 UHR dI Ha U o ¥ Bl il 2
T W Ryege A 788 SN us Wl & e oars
BRI § Bioars Al 8 | s@dl WRaET 93 ALSi0,,
(OH)Z |



D[ Rfwwiw ©
X TegfiT R e gars
RifereT 7ot @
Hde
\G) faferet uva @
R LS
fafereT ova @

faa : 3.4 A=A falge Ay & ufdd g

TUH BU HieHRANSE ¥ 98 B0 & s9d
TG § Q1 gpigal b Heg UM uRm el 2
s SR I8 AfeAIRAFEe & AU HH TaNg
RN 2| I guSTdl, WS, hold Ud Hadd
AieAIRAMIEE | $F 7201 Heilfarse 3 3ifYd 8l & |

3. gadige GHg (Illite Group)- ¥4 I8 Ea|
EIESH AIgH! ¥ FEd ¢ | 59 TE § U B9 A gA1EE
Qi grmr S 2 39 WYE A goge & o o
e a1l 9 999 2, 399 HEHT AeHIREATEe
Pl a8 211 B 2| 399 A <1 Ruferar oxd wd ua
TAHT URd BTl B | $9H Ueb YoYfAT &1 uRa & Il
3 Raferest uvd BTl 2 |

HET Gea 93 KALSi,0,,(0H), & |

O

!
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U e

fferar uxa

foa - 3.5 gaze AqYE & ufed Gyam
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IGIGE T Hf?ﬁi’:‘[ gfs @ qel-THS 0T (Comperative properties of silicate clay minerals) :

.4 oy AreAReTge gelTge DIferge

1 EREr 21 Befagad 21 B Hard 11 Rer

2 AHR (AHIZHIA ) 0.01—1.0 0.1—2.00 0.1—5.0

3 i sifrafia o=d gfafyd wa wearfig fhed

4 waE g (& /am) 700—800 100—120 520

5 ARG U SRIIBED qEqH H1g LI

6 WM, FuSIAl UG B Eizl HEqH e
vd fygeH

7 9EY UR I q2r o=

8 udrgd  fafimg eHdr 60—100 20—40 315
[(cmol (P")/kg)]

9 U & o=t e iz}

10 gfeRemue T R H Mg @ Ruferer uxa § 0 gfovenmds =€

Fe g1 Al g/t

gfaesr @fis &1 wEwd (Importance of Clay
Minerals):

a1 # Afoer afg oaug €| ¥ Aifie g
JMTIfE O BT TTfad R & | GaT § gt SuRkerfd
HaT AT U &HAT BT 92rdl 2 | Jforewr @it o1 He<d
e 32—

(i) <1 Sdvdr— war § yiasr @ IuRafa 4
UIye dedl @1 urdm | gfeg gl 8, Rrasy gar gdvar §
gfg e 2|

(i) ST IROT &HdT— HidawT & w01 98d Hal
BId © TAT I &1 MHR A1 BIeT B & o ga1 4
STel EROT &A1 9¢ STl 8 | $AY Wl BT (e 9 &3
BIT 2 U4 Uil & forq ot &) Suaterar dg Sl & |

(i) s faferra awar— e &) SuRefd &
#aT ¥ g fafma emar A gfg el © | @l 31 W)
Fftranfyq e g=rga g g ger fafermw 4
YA Uil 1 9T 81 S € |

(iv) 9I9d d@l &1 Srferenyv— s & geH
FUT B B BRYT 3AHT 918 &Ahd Afde Biar 8 | 39
BN $ RO JEREG B & SR gARA S
RN B U4 Uieif P 9rydh ded WISl 81 I & |

(v) 99 dd@l & HvsRel ¥ gfg— gfasr &
Hag W Ca’’, Mg™', Na', NH,, K' s1fe &g+ &1
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A AT B UG Tedl & AUSRY H gfg el
2 | Uil B MITIHAIIR JaT faeas § F dcg o I
g Qg Uief $T JuT B 2 |

(vi) 9°9I% YHTd— JfaeT & e $H01 J0E H
fAcTax 9 FoI &1 AT e € AT &1 a1 & Ho1F Bl
i 1 &Har I&d 2, R g1 91 Hifcs 9 gerd
2|
$TdF1® H<T Biciss¥H (Organic Soil Colloids):

a1 HTEAE Plcligs B[FH © | 8HH Te¥ R 1 a1
Flel T &1 [Fesfea sfhwedy et 2 o & afea
ugrlf 1 fAsIor 8| BE HUI UR 0T 1AW BIAT B
ot emmem fafrra eman gfoe a@fra @ afve g
2|

B &1 fafor geaaar C, H 2 O acdl | a1
BT 8 | B[AY &1 dldigsd Hied fGfade gfasr &
SO & FHM & B 2 | B & e 4§ & smafe
TR BT 2 | Y BT URA IR T 7Y Bl & Safh
B R W AR & G AT I8 2 | AR
(emaa wd) R H', Ca’™ Mg™', K', Na', NH, sanfe
I & Y § ARG X8d € | &Y @l upid q.uw.
AT IR TR el 2 |

HET &I JAMRID AT DI fawel J gHd W H'



Herdl Yda fawenfia &1 far o @adn €1 9aT B ARG 81 S B |

&I argven H wrdifede WYE 4 Sufterd H' ema+ &r

ABTdTH Ud ®H1dH Bleizs W = (Difference in Inorganic and Organic Soil Colloids):

TP G Pleliss PAAS Jal DIAISS

; o faferae gfoeT vd omaR @ Toyfatm 39 ggEe BT 2
CIENIECIR IS

2 g9P WA Si, Al Fe, O @l & a7t 81 91 C, H, O fafor & giar 8

3 A @fe vart g g 3 FHfE art B €|

4 AT RSy amar d O aRY gRal 9 s9H "AA g ud @@ awer ewan
B B 3ifers B B |

5 ZRumgd 9rd OH &1 s Fogd did COOH, OH™ wd  fsiferas

9 o

6 o fafma emar 3—100 I<HE (ph) /fm swa ammae faffwg emar 150—300 A

gl £ (P*)/fpuT BT 2|
gua (e Hldizgs) &1 ¥ar §  we (vii) UT9& dcd SUASIAI— EHY UINH el B

(Importance of Organic Colloids in Soil) :

A BT FT VT Ud IR H Hgwayel e @
fSraer gofa A fagall & omR W e far o
Hedll B—

(i) T HATT— 92T HUIf ST 0 H Fier | qaT
HYET H GUR BT 2 |

(i) s fafma gaa— ggag @ gARE
fafrr emam 150—300 W= At / R Bl B | T
AR T HOGR 8 Td ST eIt b 2 |

(iiii) YT ATU— EHH & Hled T & SR Gh &1
Tt BT raenfyd 81 | Ja7 argHA H 9@ 8l € |

(iv) STTEIRYT &Hdl— &HA &l &l Siol &rol
GHAT B geTal & R TTet Ui &I Iuerel &1 @ |

(v) GUcadl U4 HEW-— gH9 ¥ ggeadr g
HEHG IO T AT BTAT R |

(vi) 3% URRIeH &9dr— &F9 & SR gaT
ufeRiEres eHar & geidq) el 2, e yar § &g ar
Rl UeTef ST R UILUE. A # UdeH uRdd Fel
BTE |
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YUSK T8 B & BRI Ul P AEIF US dcd
SECEERCICES
qfa®1 SOl U H1AY &) IURT (Origin of Charge
in Clay Particles) :
it HOI TR FLOT AT IR AT & FoFTas! I
3 YHR Bl 8
gol fr¥eea fFaR (Exposed Crystal Edges)—
et vd Tegfir wal & PRI R S
HAIfreba g1l € qor ared Heel W RS vd
ggsifedd (OH) 9 &I 2 Sl 20T Imafda I &
w0 H H1 S € | A e R vd Te e ropedi
¢ fue &0 g1 9= fl.vd. W g9 OH Hodai & H
faee g1 SrerT B WA ® | ¥% odw fiyg A W
iR e 2

SiOH + O &—— -SiO + H.0

AIOH + OHF <———* -AlO + H,0



(i) garpfies  ufavermaa  (Isomorphos
Substitution) : 521 Hiciize ¥ UF S AHR W=
gD AATSTHT qlel Ueh A gRT GAR 31T Bl
yferenfud &eA, UfeRemua wEelal B IamEvoned
Hfdr & Sit @1 ufeedT Al 89 | T a9 W@
STl & —

3 AR 6 6 - bk § i
Rafersr uve amafae ufaeemus
(arrarer <fea) (FUTHS 37TaI)

sH9& JfaRad giaar 4 Al” &1 ufoRemed Mg~ 4

B9 & SURI 0T 3199 U 81 Wirar 8—
ISHEE IREEG | CIpIE G RESIINE
O™ AI""OH O "Mg"OH"
(a9 fRa) (SEUITcHG 3TT9T)

eyl fa=g
1. ST Bldigs & A 1.0 F 100 fAfemrgs= d&
BT 8 |
Ud egeH, SO geafe 1o ord i € |
T Blciised 1 YbR—fBEd Ud Bldfd, &
g &1 gfder @fe g wu 9§ 1 UeR-
fafade gfder vd smwa @ vl
BIERIATES 81 & |

faferbe gfder @@ w0 @ @sifoese,
ACHIREATZE U gl1ge Bl € |

P Bleil3s SHA ¢ |
HRYHT IR FOTHE SATIL BT & |

agrared ueH
axgfiss yea—
1. Yl Bleilge BV &l BN Erdl 8—
(a1) 200—300 fAferSSH M
(@) 1—100 fAfermTEHH
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(|) 1—5 T,

(&) 600—800 fAferATEHIA

1 5 & 21 Ty gfae @fie @ —
(&) haiferrge (@) weine

(@) AreAlelge () Sudd w4t

PBIeilee T BT TAH ST ATl 28—

@S as (3o
(%) I e (=) <
4. Y HHEEAE PGS 8-
(&) DaferTge (@) ST
(%) B () P1E T

FEAME DIAIgS B TAI fAf7T &9 Bl 8—
(31) 3—10 T=Y At / faam

(@) 10—30 |31 HIe / fowm

(d) 150—300 =21 Arel / fam

(g) 70—80 T=C1 HIA / T

AfTTHTRIHS U —

1. HaI HIdl3S TR BT A BT S ?

Freiigs & S 6 Gereei AR < & 2
Ao 9t ford Fad & 7

faferaie aol fha= yaR & 8l 8 2

AicHIRdge dd @fFe &1 IEEte 94
forfag |

HalleiTge &1 R fafw emar fora e 2 ?
AT UfeReITe e o dgd 2 ?
ATRIHS YT —

1. i WS & YR ISTER01 & |1 forfag |

HaT BIdA5S & IR 07 18 |
Hfere! & YSR ddigd |

it H FUMTHS ATIY & HId T8 |

HaT Pleirgs f6d Hed € ?

HHEMAS Blclizs & ded & ?

HaT Plcligs e UbR & B & ?



Frearore uyea—

1.

T FIEiZe & aR H 39 FT S 87 34 00
T U BT |

Hftert & upR folay vd RAarydes g HIifrg |

Riferare Farait &1 germors faver A |

FIEMS BIeilss B Fe<d BT aui BioTy |
FeavHTolT—

(@) 2. | 3@ 4 (@ 5 @
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