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Geology, University of California, Santa Barbara, U.S.A., for helpful discussions
and constructive suggestions in the field.
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Determination of mineral formulae and the relationship of
ions to crystal structure of bentonites from Kutch (Gujarat)

P. K. PATEL AND S. D. DESAI

Seven samples of bentonite from Mandwi Taluka, Kutch district were chemically
analysed. From the chemical analyses obtained, the mineral formulae were calcu
lated by using the method prescribed by Ross and Hendricks (1945). The significance
of this method is that it brings out the relationship of ions to crystal structure and
provides a way by which some idea of the atomic structure can be visualised without
using X-ray diffraction. From the mineral formulae, the bo length of the mont
morillonite unit was calculated by the relation

b,,= 8.91 + 0.06r + 0.034s+ 0.048t Aas given by MacEwan (1953), where,
r = number of Al ions in tetrahedral coordination
s= number of Mg ions in octahedral coordination
t = number of Fe ions in octahedral coordination

(per unit cell, in each case).
From this the ao length can be obtained by the relation b, =aJ3.
The Table on the next page presents the calculated mineral formulae and axial

lengths of seven samples from different localities
It is concluded from the results that the main mineral constituent of the bento

nites is beidellite.
3*



C
he

m
ic

al
an

a
ly

se
s,

M
in

er
al

fo
rm

ul
ae

,
re

la
ti

on
o

f
io

ns
to

cr
ys

ta
l

st
ru

ct
ur

e
an

d
un

it
le

ng
th

s
of

be
nt

on
it

es
fr

om
K

ut
ch

(G
uj

ar
at

)
..
_

.--
-

--
--

--
-

-
-

,.__
._-

.-
--

.
__.

_
-

-
~
.
_
-
-
_

.
-

_
.-

--.
-_

.
.._

-
-

-
c

~
~

~
T

et
ra

he
dr

al
U

n
it

0=
~

~
~

O
ct

ah
ed

ra
l

co
-o

rd
in

at
io

n
U

)o
~

.0
"

~
~

~
co

-
o

L
oc

al
it

y
~

.;
:

M
E

· u
M

0
0

le
ng

th
s

A
~
<
U

0
0

0
M

0
..,

S
or

di
na

ti
on

-
'c

0
M

M
O

Il

a
<

U
M

0
~

-
8

-(
-

-A
I

--
-

_
.-

.'.-
..

.-
._

.
-

~
0
I
l

.-
c=

;;:
tt

:E
Z

~
A

I+
3

Fe
+

3
M

g+
2

E
a o

b,
o

._
C

I)
...-

C
IJ

_
.

._-
•

•
_

_
_

_
_

_
_

_
4

_
_

_
_

•
_

_
_

_
_

,
_

.
_

•
•

•
•

•
_

_
_

_
_

_
,

_
_

_

K
ut

ch
M

in
er

al
s

S
hc

rd
i

7.
57

56
.3

0
1.

24
17

.8
0

11
.2

0
0.

43
2.

24
1.

67
N

il
1.

80
10

0.
25

3.
94

6
.0

54
1.

4
.5

9
.0

45
2.

04
5.

16
8.

94

A
m

bi
ca

M
in

er
al

s
W

an
dh

6.
85

54
.1

3
2.

24
17

.3
0

13
.8

0
0.

49
1.

96
1.

80
0.

24
1.

62
10

0.
43

3.
74

7
.2

53
1.

15
6

.7
16

.0
5

1.
92

5
.1

7
8.

96

W
an

dh
7.

02
52

.4
3

4.
7

1
15

.1
0

10
,6

0
3

.3
1

2.
24

2.
34

0
.2

7
1.

85
99

.8
7

3.
77

3
.2

27
1.

05
.5

72
.3

57
1.

97
5.

17
8

.9
6

A
m

bi
ca

M
in

er
al

s
Sh

er
di

7.
23

49
.5

5
4.

24
19

.7
0

10
.8

0
0

.1
8

2.
80

2.
24

1.
05

2.
16

99
.9

5
3.

34
.6

6
1.

47
.4

74
.0

14
1.

96
5.

18
8

.9
7

K
is

an
M

in
er

al
s

Sh
er

d
i

9
.7

4
48

.7
4

7.
48

18
.5

0
8.

00
1.

37
2

.8
0

2.
07

0.
24

1.
18

10
0.

12
3.

68
7

.3
19

1.
70

.4
51

.1
53

1.
91

5.
17

8.
46

A
m

bi
ca

M
in

er
al

s
H

am
la

7.
01

55
.4

6
5.

50
14

.0
5

12
.6

0
0.

18
1.

96
2.

41
N

il
1.

0
1

10
0.

18
3.

93
8

.0
62

1.
11

.6
7

.1
9

1.
97

5.
16

8.
94

A
m

bi
ca

M
in

er
al

s
H

am
la

9.
15

53
.5

8
1.

85
19

.5
0

9.
00

1.
15

2.
80

1.
74

N
il

1.
32

10
0.

09
3.

72
9

.2
71

1.
32

.4
69

.1
/9

L
9

1
5.

17
8.

96

-
-

-
-..

-
--

--
--

-
_.

._
.

._
--

_
..-

--
--

.
-

_.
-
~
-

--
..

-
_.

--
_.-

-

R
ef

er
en

ce
s

G
R

IM
,R

.
E

.,
(1

95
3)

C
la

y
M

in
er

al
og

y.
M

cG
ra

w
-H

il
l

B
o

o
k

C
om

pa
ny

,
In

c
.,

N
ew

Y
o

rk
,

-
-

(1
96

2)
A

pp
li

ed
C

la
y

M
in

er
al

og
y

.
M

cG
ra

w
-H

iI
l

B
oo

k
C

om
pa

ny
In

c.
,

N
ew

Y
or

k
.

M
A

C
EW

A
N

,
D

.
M

.
C

.,
(1

95
3)

T
he

M
on

tm
or

il
lo

ni
te

M
in

er
al

s.
•X

-r
ay

id
en

ti
fi

ca
ti

on
an

d
st

ru
ct

ur
e

o
f

th
e

cl
ay

m
in

er
al

s
'.

C
h

ap
.

IV
,

pp
.

86
-1

37
.

M
in

er
al

S
oc

ie
ty

o
f

G
re

at
B

ri
ta

in
M

on
o


gr

ap
h

.

R
o

ss
,

C
.

S.
an

d
H

EN
D

R
IC

K
S

,
(1

94
5)

M
in

er
al

s
of

th
e

M
on

tm
or

il
lo

ni
te

G
ro

u
p

.
U

.S
.

G
eo

l.
S

II
I'

V
.

P
ro

f
P

ap
er

.
v,

20
5B

,
pp

.
23

-7
7. A
dd

re
ss

0/
th

e
au

th
or

s

P
.K

.
P

AT
EL

an
d

S
.D

.
D

ES
A

I,
D

ep
ar

tm
en

to
f

G
eo

lo
gy

,
M

.S
.

U
ni

ve
rs

it
y

o
f

B
ar

od
a,

B
ar

od
a.


