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KIL MINERALOJISI

Nedir? Tanimi
<2 um
bilesimi

- silikatlar

kaolin, smektit grubu vs. Kaolinit,
montmorillonit vs

- oksitler
S10,, Fe,0;, Al O,



Nicin Onemlidir?

kimyasal 0zellikleri

- bir¢ok reaksiyon 1¢in genis ylizey alani
- elektiriksel yuk

1. positif yuk (¢ok ayrismis topraklarda anyon
adsorbsiyonu)
2. negatif yiik (en genel olan, Ca?*, Mg?*, K*,
NH,", Na®
3. degisebilir yuk (pH’ya bagli)
fiziksel ozellikler
- suyu sikica tutar

- siser — buzilur, porlar suyla dolunca kapanar,
kok gelisimini etkiler



1. Nerden Gelirler?
a. Kalitsal
b. Toprak icinde olusur
- toprakta hafif degisimler, mika — vermikulite
- silikat artiklarinin yeniden birlesimi
- iyonlardan olusum
laboratuarda kaolinit, smektit

arazide yeni mineraller (ana materyalle 1liskili
olmayan)
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Sonunda Ne olur?

ayrismaya dayanikli olanlar toprakta kalir
diger kil minerallerine dontistir

erozyona ugrar, yikanir

¢Ozunur ayrisma urunler1 uzaklasir

en sonunda Fe, Al oksitler seklinde kalir
S1 yikanir



"top" view : "side" view

Sphere—packing
model

Ball and stick
model

Polyhedral AN
model A ' ZB

Tetrahedron Octahedron " Tetrahedron Octahedron

Fig. 1-3. Octahedra and tetrahedra as a consequence of two planes of
close-packed spheres and three ways of representing octahedra and
tetrahedra.



The Tetrahedral Sheet

Fig. 1-5. The tetrahedral sheet. g

basal oxygens



PLANES OF IONS
basal O's
tetrahedral cations
OH's & apical O's
octahedral cations
OH's

basal O's
tetrahedral cations

OH's & apical O's
octahedral cations
OH's & apical O's

tetrahedral cations
basal O's
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The Octahedral Sheet (trioctzhedral)
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The Octahedral Sheet (dioctahedral)
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Tabakah Silikat Killerinin Yapisi
(basit yapi bloklar)

1. Tetrahedron - S10, 2. Octahedron - AI(OH),
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O ve OH gruplarinin paylasimi = levhalar ve birim

tabakalar
(a) tetrahedral tabaka (b) octahedral tabaka

Tetrahedral ve octahedral tabakalar asagida gosterildigi gibi ¢izilirler

St Al

Tetrahedral sheet Octahedral sheet



Birim tabaka ve 1¢ alan
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[zomorfik yerdegisim = kristal olusumu sirasinda atomlarm yerdegisimi

/n*™? for Al
or Al for Si™
or Cu*? for Mg*?

Devamli yiiklere (permanents charge) neden olur

Substitution Charge Deficit

Al™ for 8it4 -1

Mgt for Al*? -1



A. 1:1 Type Minerals

1. Mostly, kaolinite

Exposed Oxygens
h

Shared
oxXygens

o

Hydrogens balance oxygen’s charge

2. Unit layers H-bonded together

FIAHK s B
: ' Lo TA° bonding
! I i |

Bt e regie between layers.
OO0 O0O00 This gives 1:1
type minerals
a very rigid
stracture.




=» genislemeyen sabit tabaka "fixed lattice type"

v’ tabakalar i¢ersinde negatif yiik yok (no interlayer
activity)

v' Sisme — biiziilme yok (no shrink-swell)

v" Sadece dis yiizeylerde katyon degisimi (only external
surface)

v’ lyi cirstallenmis (Well crystallized)

(a) Cok az 1zomorfik degisim (little isomorphous
substitution)

v" Diisiik katyon adsorsiyonu (low cation adsorption)
(b) Buylik tane buiyiiklugu (larger particle size (0.1 - 5 n
m))

- hexagonal sekilli (shaped )



B. 2:1 Tipi Kil Mineralleri

1. Genisleyen tabakali

(a) Smectite grubu (genelde, montmorillonite)

o Some substitution
1540 . 4-'311 It.’Ig - of Mg for Alin the
octahedral layer
leads to permanent
@@ @ negative charge,
Ca of Mz can move
Into the intetlayer
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) = spaces. Water can
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(b) Serbestce genisleyen

% tabakalar arasinda su = yiiksek sisme-biiziilme

3% tabakalar arasinda adsorbe katyonlar

- 1¢ ve dis ylzeylerde 1zomorfik degisim

% genis i1¢ ylizey

(c) Zayif kristallenmis

% boyutlar kiigiik

% 1zomorfik degisim = yliksek katyon adsorbsiyonu

(d) Vermiculite

3% smectites benzer, tetrahedral tabakadaki, yerine Si**, AI*3 yok
3% tabakalar i¢i iyonlar genelde (Mg™ + H,0) ile yapilandirilmigtir
= sinirlt genisleme

% yiiksek katyon adsorbsiyonu



2. Genislemeyen tabakali

(a) Ince taneli mikalar veya illit

104"

= =5 4al -/ Some substitution of

Al

T

Al tor =1 1n the
tetrahedral laver leads

— to pertnanent net

)

B

GED (KD negative charge.

-1 Al

Al

< |

E fits between the
layers, pulling them
together. The K

becomes trapped, of

fized



&€ Al ve K yerdegisimi, Sit* (tetrahedral sheet) i¢in
€ Kenarlarda ayrigsma = K* salinimi

- ¢cok simirl1 genisleme

- orta katyon adsorbsiyonu

- sinirl1 1¢ ylizey

- kaolinite ve vermiculite arasindaki 6zellikler

(b) Kloritler (Chlorites)

@ illite ki K7, gibi octahedral tabakaya Mg- yerlesir
@ illite benzer 6zellikler
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water & cations

illlite

‘ 1.0-1.4 nm

Vermiculite

F 3

1.0-2.0 nm

L

Smectite

2:1 tip1 killerin kiyaslamasi



Ozet

Biyuklik Yiizey alan1 (m?/q) Tabakalar Katyon
(“m) Arasi adSOI‘bSivon
u
dis ic bosluk (nm)

Kaolinite 0.1-5.0 10-50 - 0.7 5-15
Smectite <1.0 70-150 500-700 1.0-2.0 85-110
Vermiculite 0.1- 5.0 50-100 450-600 1.0-1.4 100-120

lllite 0.1-2.0 50-100 5-100 1.0 15-40
Humus kaplama - - - 100-300




Kil minerallerinin sonu
- Bazilar1 ¢ok direnclidir toprakta kalir
- Bazilar1 diger kil minerallerine doniistir
- Erozyonla yikanir
- ayrisir ve uzaklasir
- sonunda
-Fe, Al oksitler olarak kalir
- S1 yikanir






Transformatiorn of Mmicas ¢o

EXfa.-‘nSl.L le 2}

Mica

2:1 layer
K K K K K

4

K K K =—— K K

2 imnerals

Layer-weathered mica

=

=

K K K

B bV WV T 0
=
i P ¥ Xl T Fagt
\

Edge and Layer-weathered mica

g K

Hydrated exchangeable cations

K K K
K K K
s~— Wedge
Frayed edges

/\\/&
PR INGAT Pt Bl P NATSTNAT NN

|

Hydrated exchangeable cations

K K K K K
K K K K K
Vermiculite

Hydrated exchangeable cations

Hydrated exchangeable cations

Hydrated exchangeable cations

Hydrated exchangeable cations

il bad LAY Tk b LadALAd Al




: A Concep'fdn’ WQat&en'-nJ scheme Sor c/oy winerals
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Ver micul ite
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(beidellite)

Hyal roxy-
In tn-lcyerul
Smectite

Kaolinite

GI‘LLSI.te

K Al

cl'ol;. C" M, AI
Nu, etc. . s

exch. Ca, My, A,
K, Na, etec. .

Nnon~- e’&‘.. A" Al
exch. A" CQ’ 7",, +
K, etc.

None A,'-

Nene Al

Octahedrel Tetrahedral Coordimated Chavye
Cations

C.EC
Cationg Anions per. F.W, CIO'/kJ
S;J Al 0'0 (0”)“ 1.0 b
Sig 4 Aly g 0,,(0H), 0.9-06 ~J]éo
SizeAl, . O)0(0H),  04-0.2 ~]|0
Sis,¢ Al, ¢ 0,0 (0H), = 100 - 30
Sn.z 0;(0”)’ ) e

(0H), 0 ~3
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DifSevent Sccomdary Minevals can Form Srom the Same Mrimany
DN meral  uxder D fcerent Weatlum'-nj _Conclo'tr'on:

A. S Na AL Si; 0g + $0H, 0 —> & AL (on), *ISHS 0, + 5 NaOH

(Albite) ‘hbsite
J

B. SNaALS:, 05 + 235H,0 —>25AL, S0y Oc(0K)y + )0 HyS:04 * & Mol

Kaolin'te

C- 5”. Al 51.3 0’ + 20 H,0 — 2 N“o’: S'.].S' AI!.S' 0’0(0”)‘ + g H"S"oy.;
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Smectits
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Pyrophyllite
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Vermiculite & Smectite
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Hydroxy—interisyered Vermiculile & Smectite



Bu metodun en énemli simrlamasi, fazla miktarda amorf unsur-
lar bulunan ‘durumlarda belli bir pik elde edilmemesidir. Sekil 3.18
de tipik bir kil mineraline ait x-igin difraktogram gériillmektedir.

736
BALGAT (ANKARA) 605
. 60-120 cm.
1-0.2p
500 cps
A. Hova kuru | 22 0731
8. Glycerol
SC 3008, , ' kk'\‘(
K ‘ 1051/
3.79
337
A oot g ™

|
-

A

Al | 1 1

30 26 22 18 14 10 6 2
ACl 26

Sekil 3.18. Bir kil mincraline ait x- isin difraktogram (Munsuz, 1974).




