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SiO2 PQ/�M �/M� Q�/MQ U�/Mt U�/M� Mt/�U tM/�N ��/M� PM/M� 

Al2O3 �P/NP �t/NM ��/NM ��/N� �t/NM PM/N� PP/N� t�/N� �M/NM 

Fe2O3 �t/t MQ/P PP/P �P/P ��/P �N/P �/P ��/� �P/P

TiO2 ��/U �/U Q/U Q�/U P�/U PQ/U ��/U �P/U �M/U

CaO �M/� ��/NN ��/� ��/NN �Q/NN �N/NU P/NU PQ/NU UM/NN 

MgO �N/� ��/� tQ/� MM/� tM/� �/� PN/� N�/� Pt/�

K2O Q�/� �N/� NP/� t�/N UM/� �t/� �/� N�/� �N/�

Na2O ��/U NQ/N M�/N ��/M �t/N MN/N UP/N M/N ��/N

SO3 PQ/U N UP/N UP/N �N/U U�/N t�/U ��/� U�/N

P2O5 �P/U �/U �Q/U NP/U ��/U �N/U ��/U �/U ��/U

SrO Ut/U U�/U U�/U U�/U N/U UQ/U ; Nt/U U�/U

Cl ; PN/U NP/N Pt/� �/U PN/U N�/U Q/U ��/U

MnO ; Nt/U ; ; ; ; ; ; Nt/U

L.O.I M�/Nt t�/NQ M�/�U Qt/�U NQ/N� tN/NQ P�/N� NP/N� Q�/NQ 
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Sample(ppm) gk-3 gk-9 gk-14 gk-17 gk-19 

Ag �/U M/U M/U �/U �/U
Al �Ut�� t�MU� �M��t t���� P�PU� 
As NP �/N� �/NP �/� �/N� 
Ba M�M MMN M�� MN� M�P 
Be �/N �/N � �/N t/N
Ca ��QMM QU��U t�P�� QM�tQ QQQ�N 
Ce �� �U �P M� MM 
Co NQ �/Nt N/N� �/N� M/N� 
Cs N/� P/t t/� �/� P
Dy ��/M M�/M tP/M QM/� �t/�
Er �N/� ��/� Nt/M M�/� �/�
Eu ��/U �t/U Ut/N �N/U QM/U
Fe �UNtU MQNN� ��MPU �QNPN ��NMU 
Sr P/��N P/tMt ��� P/MtQ NUNt 
S QU�� M��N �MUU M�� �Qtt 

Ti P�M� PPM� PPPQ MQNU M��Q 
Tl ��/U �t/U P/U M�/U M�/U

Tm �M/U �P/U �t/U �/U N�/U
U � N/� � P/N P/�
V �Q �� NUM �P QN 
W N/N N/N N/N N �/N
Y t/N� t/NP N� N/NM M/NM 

Yb M/N �/N P/N N/N N/N
Gd t�/M P�/M ��/M �N/M N�/M
Hf P/N PP/N �P/N �t/N M�/N
K �N�QU �U�tQ ��QMQ N��t� NtQ�M 
La �U N� �N N� N� 
Li QU �P QP �� PQ 

Mg Nt�M� NP�MQ N��t� N���M NMU�� 
Mn Q�P Q�Q ��� tP� tMt 
Mo �/N ��/N ��/N �Q/U N�/N
Na ��PQ N�M�U ��MQ NN�MN NN��P 
Nb �/NN �/NN M/N� P/� P/Q
Ni �t t� �� P� PU 
Pb �� �M �M �U NQ 
Rb Qt �� �P �U tM 

���� � 9:��
��	���
��#�����/7
� �!�)� ��������;<��
��
&=��

� �*+ �1
��/ .�)1 �)*1 .��� � .�)1 F��09!���!��1�.L�0
�1 � @)-!��-�09�)� 9' �' ��!' B-&�
$��'�19�!�"# �


=� � k!��1��
��!�"#�.L� �' �0 @)-!��-�09
���<-�'�)C�R y'�R �X<!' ����c,#.!��1��09��/ �!�"#�

{"! �!�"#�?� ��)� �� d�! �� �0N��U ;N�tU���� ��
� �/ @)-!��-�09���<-�' ��,C �1 
,�,�L �'��1 �1 u����# 
,#]�;N�.[�1�"1!��1��09� ���<-�' @)-!��-��

 [
 D

O
R

: 2
0.

10
01

.1
.1

72
63

68
9.

13
95

.2
4.

1.
13

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ij
cm

.ir
 o

n 
20

25
-0

7-
11

 ]
 

                             4 / 10

https://dor.isc.ac/dor/20.1001.1.17263689.1395.24.1.13.5
http://ijcm.ir/article-1-124-fa.html


,*7�����J# �N���1 �NM�P�!��1 ���/� ��!�"#��\
���/ ��%<!�W � �
���� 9�09�0. . .NtN

���L �0F9XRD�� �,# (�S�' 9��)J� �09��,# �#'��1 
��/��09*A' ��8"� �� �9��)� !��1��' ,"C��D+�)��0 
��

�)E�/ " ���FC�')/ '
* �)J<�)� ��
�) � ���/��09+�	�
*/ ��*/)" �*/ ��C�� �BG
�)�',�L �HI
��/ � �
�
�
)d�,7M.(��
-���)J� �' ��/ �0�R � @�� �,# y�'F� F

{"! �)7� �1 �/ �!'�09�� .)���� R B2')! .)�'�!��
��'� ����.��B-#)M(�)�(��`C
� � ���<-�' @)-!��-�
' �,# ����L,�.B-#)M(��)J�9���J#Gk-7 �1��F1 �J��


PUUU � .�&� '��,0� .' ��
��/ ���)J� $�'
* �����',�'9M
� �<���- ��1X�)A 1�B-#��)J<�)�
�) �����',�'9M;�
� �<���- �1�B-#�
�,��)#�,.��/�0�)��
�� F��

��',�''9�<J/ �'
4� �<���- ��x8! �1 ��)J�&/ X�)A �,
�,"/'�R �!'.��B-#)�(��)J�9���J# Gk-21 �1��F1 

�J��
NUUUU ��/�'
* ��1X�)A � �J*-#�', �X�mcA 
��C
|�D &/ �,�����',�'9M� �<���- �
�,���)# .��/�

FC�')/ � F�1X�)A 1�B-#����',�' �;N� �<���- �
�,

���)#.

>?@������� ����	 �����/7
� �!�)� �����
��� T0�/ �',����� 6L d�,7)�(�� �'9�0�'�)J� 9TGA 

�<�1'���/ �1 ��09��8"� 9��)� !��1��/ �?�!' .L�1
��',�'� �9.�� ��)J� (�%"0 ����
T�')<!' 1 ]�!'��!�

��L
,.�<W�"# �,# �C
$y�� FSC
�9�����
�FSC
�9
',7
&��cC 
��)DTA(�!' .FSC y��
�9���� �

',7
&��
4y�� '
�,d''�19!��1�fC  X'� #)��C J ��


)�����
(���1'�1 �1 .')�J0 
�<	��09XRD �!']NM[.
��%<!� FSC
���� ��
',7
&�'�1 9*/ ���/��0��')� 

�,b����1��/ ��'�]N��NP.[�<�
uFSC
�9���� �
��d�,7 
)�(�,�L ',�.��)J�9���J#9N�����9�/��N �7��9

<��!��'�� �*=9����� �9.�&� ��,0� �/�1�'�!� .�'� 
B��+ 0 �/��, *��!' ]Nt[������9�C��1)M/NN�N 
�7��9<��!��'�� (�*=9����� ��<�1'� �1-&C B�0��	9

7,
3� �, �I!' B"�!']Nt.[

1*�AZ�';)`C
� � ���<-�' @)-!��-�&1�� �SEM��)J� 9Gk-7��8"� 9��)� !��1�@ � 6;���L  FEDS �<�1'��)J<�)� �1 
�) � �
�)��0
��)J� �9Gk-7��8"� 9��)� !��1�)'
* �=i�)J<�)� 
�) �=M)��0 �
�=H(.

 [
 D

O
R

: 2
0.

10
01

.1
.1

72
63

68
9.

13
95

.2
4.

1.
13

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ij
cm

.ir
 o

n 
20

25
-0

7-
11

 ]
 

                             5 / 10

https://dor.isc.ac/dor/20.1001.1.17263689.1395.24.1.13.5
http://ijcm.ir/article-1-124-fa.html


�
2���'�� �
,J2' �.�9�)R .'�
' �!�"# ���/ � �!�"#�)*1 �*S� Nt�

3�(4A�<� 
���L u FXRD.
��/��09�)7)� ��)J� 

�)��0
' �FC�')/ ��
* � �� ��'F
� N
�)��0
' �FC�')/ ��
* */ �� �*/)" �

�)��0
' �FC�')/��
* �)J<�)� ��
�) � M
' �FC�')/
* R �� ��R �@���-!���  � �
�)��0
' �FC�')/ ��
* G ��
HI P

�*/ )E�/ �FC�')/��� " */ �� �*/)" t
' �$�)E�/
* G��
C�� �FC�')/�HI B �

*/ �FC�')/ G��*/)"
��/ �HI
�
� Q
�)��0�FC�')/
�)J<�)���
�) ��/��
�
� �

'
* �*/�FC�')/�� �)�',�L��
� NU 

��)J��09���J# ��M���P� F,"��J0 ��)J�9���J#N���*= 
*A'�)�1/,�'�X��cC ����
('�.�&� ��,"0� .�',�� T0�/ 
����6L����)J��09��8"� 9��)� !��1��1.�)1 '�'� �*+

�)��0
/�C �� � *A' v�kJ+ O/ B2')!�
e � �!' �� c�
�'P/N�;NU��� ,A�� �� .�&� '� �' � ,0�
$�',�� T0�/ 

.�� ����)J��09+)���)E�/ " ��F�
4�1N�,A�� ����

�!']N�.[��� $<��'�9T"/'� �09�����  '����� � �9
��/��09!��.L ��1��/ �"A �� '� �0
Z*<�� [� .�&��,0�.

��	 ������������/7
��!�)� �����
��d�,7)P(�Y
%<�DJ0 v�*A' �A�"+ ���)J� �09

��8"�9��)� !��1��,# ����L ',�.�Y
v%<�DJ0���19
�D�� 1 $$0L �1! * H��)�L " ()��,�')C �1�*+ �',�� 

�
��1 C) ��FSC
�9.L��-&C B?��0,#�1 .�Y
v
%<�DJ0���19�D�� 1 $! * H��)�L " ()��,�')C �1

�*+ -&C B$�)E�/�0��)7� �)�',�L
�)�/�����L FXRD 
� F�)7� �#'� (��B2')! !��,#�1 .�Y
v%�<�DJ0�

��C
|�D ��19<D�����/1 $"� F
O�1! * H���)�L �" ()
�!' ��,�')C )�
,�)7� ��/
�
���!��1�0�9XRD � F
�)1 ,#�1 .�1�"1 d�,7)P(!�<R O�1���`"+ ! * H�
�)�L " ()�1�*+ -&C B��/�'
* ��Y
v%<�DJ0���19
<D�����'�.

1*�BZ�' ;)`C 
� � ���<-�' @)-!��-�&1�� �SEM ��)J� Gk-21��8"� 9��)� !��1�@ � 6;!��1�EDS' � FC�')/ 
* ��)J� �9Gk-

21��8"� 9��)� !��1�)'
* �=iFC�')/ =Q(.

 [
 D

O
R

: 2
0.

10
01

.1
.1

72
63

68
9.

13
95

.2
4.

1.
13

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ij
cm

.ir
 o

n 
20

25
-0

7-
11

 ]
 

                             6 / 10

https://dor.isc.ac/dor/20.1001.1.17263689.1395.24.1.13.5
http://ijcm.ir/article-1-124-fa.html


,*7�����J# �N���1 �NM�P�!��1 ���/� ��!�"#��\
���/ ��%<!�W � �
���� 9�09�0. . .NtM

3�(4 BX�`�&� FSC
�9���� �
��)J��09��8"�9��)� !��1�.

���J#
��)J� 

���9R �0 49
����� �)c°(

���9R �0 49
'�����)c°(

T0�/ �',��
 .��)wt%(

N�/��N M/NN�M P/N� 

�M/��t NN�� N�

MM/�Q� �/NNNt NN

�QNU NN�P NU

Pt/��Q �/NNN� NN

3�(4C�Y 
v%<�DJ0�1 $�A�"+ *A'���)J��09��8"� 9��)� !��1�
Si AlFeTiCaMgKNaClL.o.I MnSrPS

N�Q/Q�/�N/tP/;t/U�N/U�P/;Q/U;�/U;UN/U;t/U;t/Ut/U;Si

NQP/N/t/U;�/UQ/U�/U;�/U;Q/U;UUQ/t/U;t/Ut/U;Al

NMt/P/U;t/UP/UM/U;�/U;t/U;U�/U;Q/U;P/U�/U;Fe 
Nt/U;N/U;M/UU�/UM/U�/U;N/U;�/U;�/UN/U;Ti 

NN/U;�/U;�/UN/UP/UM/U�/U�/U;�/UCa

N�/U�/U;M/U;M/U;M/UP/U;M/U�/U;Mg

NQ/U;�/U;�/U;�/U;M/U;t/U�/U;K

N�/U�/UN/U;�/U�/U;N/UNa 
NQ/UN/U;M/Ut/U;UP/UCl

NUM/U�/U�/U;M/UL.o.I 
NUUN/U;U�/;Mn

Nt/U;Q/USr 
NMQ/UP

NS

��/��09!����8"�9��)� !��1��BA�2 ���')0�	 F
-�
�# J ��
X�+�cC�' %"!���0,2'�9�� $!�"#�a'�e' .L

�!' .���')0�.�J0 ��!�������-# {"!�0�F�
4�1
x8! �� $��' �� �/ �!' '�	
�0,"9	 F
-��# J ��
�

1 G)�)
-��!' �<	�� B-#]N��NQ[�/�S"� �1fC  X'�� ��
!{�"�0���)# .'�19<!� 1���1��%<!�W ��/��09lR
�9

!���1
,�1�0,2'�9�� $!�"#�a'�e' lR
�9!���=� 
�#'� .��5�# �d�J# =�#��B2')! lR
�,2'� 6)!��09

��19�.��� ���~��� �
����6�z �&�1��'6)"7 
X�+�cC�' �)C�1 ��'�� E)< ,9)��j �4&W ��j ���1�.�� ��j 

.'���(��0,2'�9�)�����)*!' ��-��'� �1��/
�
��
�)�',�L
�(�!' �/����)J��09���L FXRD � F�,# �)W '�
.�&� ,��'� .��.��� �,���1��0��I!,*	9�)7)� ����)C9

�'�� <�a'�e' kJ+ O/ B2')! )�/��%<!�W 1 �<&-&C  B
�)E�/ " ' �,�(�1<2'���<�# �,# ��1�*+ # v�'� .�)1 

��8"� �1�J! B2')!��0��I!,*	 �'�J0 �16L�09m8!��1
{�� c! ,)# �,"��� (�,�L�� �e�BJ2 X'�} ��I!,*	9��

�	����09,"j
$/ �<�)*)M;N/ �<�)* (��1���� .��� �
�'�-C '
$��W�j �')�' ?��0��B2')! !����8"� -&C B

��)#�,.6)!��09-&C B�,# ���X�+�cC�' HR�'-&C B
����� �"-	' �1�J! �R 
$�!� �/�2 ���/ �-&C B�')�' 

��/��09!��'���B2')! !����,0� .z �1 �<D�' �' �
���')0��'��  ��09a'�e' B2')!���')0 ����)C 9�'��  <�

,=
J�� �/ �C
�B2')!!��� ��'� �'�=  -&C �� F ��/ B�-
�09!���!' ��)1 ��)� .�1*/ �)e�-&C ��  ��/ B��09
!����8"� 9��)� !��1�T�� O0 �1 �7�1�� � '��7�1 B�')+

 [
 D

O
R

: 2
0.

10
01

.1
.1

72
63

68
9.

13
95

.2
4.

1.
13

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ij
cm

.ir
 o

n 
20

25
-0

7-
11

 ]
 

                             7 / 10

https://dor.isc.ac/dor/20.1001.1.17263689.1395.24.1.13.5
http://ijcm.ir/article-1-124-fa.html


�
2���'�� �
,J2' �.�9�)R .'�
' �!�"# ���/ � �!�"#�)*1 �*S� Nt�

,"<#'� .'�19!��1 �=� k�1 �C��%<!�W����L �A�"+ �)</�	 F9
,# (�S�'.

���L �)</�	 F9
f<� ,"j y�� 4 �9���L 9'�1 � �!' 9
*mC fC B  1 X'� ��'� $<!' .L �' �0� ���c��)# .'�19bC  $

��%<!�W�A�"+ �� Z*<��B2')!!�����L ���8"�  �)</�	 F9
�1�c�)� y��9*A' �)Principal Component(y�� �

&W�j�)Varimax (��9�R X�)A ��)J� u"R 
�	�)d�,7 
t.(

3�(4D���L �)</�	 F9���L �',bC � �0F9�)C �� ��)� 
�� �)7)� �A�"+ [B2')!��8"� 9��)� !��1�.
Component 

N � M �
Ag �/U U�/U �t/U; MM/U;
Al QM/U ��/U; �M/U �t/U
As �Q/U �N/U ��/U NM/U
Ba �M/U MM/U U�/U Q�/U
Be �N/U ��/U; t�/U N�/U
Ca QM/U; NQ/U ��/U; ��/U
Ce �N/U UM/U ��/U �Q/U
Co �U/U U�/U ��/U M�/U
Cs Q�/U U�/U �Q/U MM/U
Dy �Q/U Ut/U; N�/U U�/U
Er ��/U U�/U UU�/U UN/U;
Eu Q�/U M�/U; �Q/U U�/U
Fe �N/U UQ/U; NQ/U M�/U
Sr MP/U; �N/U N�/U; UP/U;
Ti �P/U UN/U; U�/U; ��/U
Tl ��/U N�/U; N�/U �Q/U
Tm ��/U NU/U; U�/U; U�/U
U UM/U ��/U U�/U; U�/U
V ��/U NP/U N�/U M�/U
W UN/U; ��/U UQ/U U�/U
Y �Q/U UP/U N�/U UQ/U;

Yb ��/U UN/U UP/U U�/U
Gd Q�/U N�/U; �t/U M�/U
Hf �t/U NU/U ��/U UU�/U
K QN/U �M/U; MU/U ��/U
La Q�/U U�/U; Mt/U ��/U
Li QQ/U �N/U ��/U Mt/U

Mg QQ/U UQ/U ��/U MQ/U
Mn ��/U UP/U; Nt/U ��/U
Mo Q�/U �P/U Ut/U; Nt/U
Na PM/U; U�/U; QM/U; UQ/U;
Nb QQ/U NM/U NQ/U �U/U
Ni QQ/U U�/U; �P/U M�/U
Pb �N/U M�/U; NU/U; �N/U
Rb Q�/U �M/U; MQ/U N�/U
S UM/U; ��/U M�/U P�/U

 [
 D

O
R

: 2
0.

10
01

.1
.1

72
63

68
9.

13
95

.2
4.

1.
13

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ij
cm

.ir
 o

n 
20

25
-0

7-
11

 ]
 

                             8 / 10

https://dor.isc.ac/dor/20.1001.1.17263689.1395.24.1.13.5
http://ijcm.ir/article-1-124-fa.html


,*7�����J# �N���1 �NM�P�!��1 ���/� ��!�"#��\
���/ ��%<!�W � �
���� 9�09�0. . .NtP

*mC ?�!' �1  ��'� B�09#)EG  J ��
)d�,7t(�A�"+ Ag, 
Al,Be, Ce, Co,Cs, Dy, Er, Eu, Fe, Ti, Tl, Tm, V, Y, 
Yb, Gd, Hf, K, La, Li, Mg, Mn, Mo, Na, Nb, Ni, 

Pb, Rb ���)</�	 
4�'�= �,"0� .�&� � �<	��9��%<!�W 
�'�L9'
���')0 �' � �!' �A�"+ $���)C 9�'��  <���j 

{"! � 4&W�09BA�2 ��8"� 6)"7 �� .)���� ,#�!' .
�`"+Ca)c"� �',�� �1�(�)</�	 ��
�,"0� .�&� 49

��%<!�W�'�L 9C��c<� �� �1 
� � �!' �A�"+ �%��� ,�')C
��C �1 ��DC�'
�DC v �9�09d�J# B2')!)�*/ ��

�)��� G ��
HI(� ,#�1��%<!�W�'�L 91)!� ���'� .�`"+
Na d�' �)</�	 �� )c"� �',�� �1�(�,"0� .�&�9��%<!�W 
�'�L9C��c<� �� �1 
' �� �A�"+ �%
$�)</�	 �� �!' �)</�	 

)= ()!9� �!' �C��%<!�W��J<2' ��� �' .L 
�j�9� 4J� 
�0,2'�9�DC  �9��0  �!� ��1 �� �'� �B2')!�!' .�A�"+

 Sr, U, W � ,��'� �'�= (�� �)</�	 ����%<!�W� .L ��' ,�')C
��C
{"! v�09!' ,9��8"� )�'�� ��0(,#�1 ."�J0 $

�`"+ S� � F�C�' ,�')���09d�J# � B2')!
�&�<	�� 
,#�1 .�`"+ Ba ���)</�	 (���j �'�= ��� � ����%<!�W 

��J<2'�!�<R ��I!,*	 .L  1 � O C) ��09�'��  ��09��j 
�!' 4&W.

~�W�09!��~�W �F7 �09<b"A �� �<	� ��J# �1 
.L :'��<!'�1 �0�� J0' B �0��1��/ � .�F	' ��� �9� .'�'�	 �

�"A
[�'F	' d�2 �� ��� �1 ��� 
�!' T.W} ��9��J<2' �
~�W�09!����8"� 9��)� !��1���,2 �� NPMUUUU $C

 �!']�U[��`<=' �3� �' �/9' � �!' �	�A �1 .���� 
$
�0 ~�W���L �' HR
T�09��-� Z*<��  -�# � J ��
��-

�"A �� ,�')C
�'�! Z*<�� [ ��! 49#��<R � J�x��`� �
��J<W�!��"A �
'�L �')� ��)�� [
&���!��'� �9�C � ��0�')� 9

e�"f� ���"A �
����&/ [9�C � �9c� �0�)/  �)# [='� ,.

;�"!�� 
�1 �"1 !��1��09� ���<-�' @)-!��-�!��1 ���09y'�R 
)C�RX��/ ���09�� �)7)� B2')!!��B��# 41�1��# 
�)��0
�)E�/ �� " ' ��
* �*/ �� ��)J<�)� �FC�')/�
�) ��

�)�',�L
��/ ��
�
� �G
HI�!' .!��1��09# J ��


�/' �0,9*A' �.�&� ��,0� �/��B2')!!����8"� 9
��)�!��1���/' ,! * � OfC  C'���'U�/Mt;PQ/�M 

���,A�����/' ,�)�L " ()�P/NP ;��/N� ,A�� �����
�',��L.O.I�Qt/�U ;M�/Nt ,A�� ����fC  X'� .�&� ��-
,0�.1 �<& T"/'��09�����
��)J��09��)�!��1�3� ��'

�!� .�'� ���� 0 �/��, *������9��C
D�QNU ;��U 
�7��9<��!��'�� ����9��C
D�T"/'��09'����� NN�U ;
NN�U �7��9<��!��'�� V���,0�.��/��09�)7)� ��
B2')! !����8"�9��)� !��1�BA�2 �!�	
���')0 � T�

	 F
-��# J ��
,#
X�+�cC�' ,%"!���0,2'�9�� $-
!�"#�a'�e' 1 �.L�3+ ��)C �)`W �'�� O E)< ,9��j 

�!' 41�1��# 4&W.��/��09B2')! !����' �� O0
���')0�d��<�' 
�<	�'�'� � ,�'9O0 � ,"<�0 �7�1�� ��%<!�W 

�1-&C �7�1 X�)A �,# B�',.

�"!�(E�
�mC �/�# �' ��L�	 � X��9�,b� �')� �'
(�S�' ��7 .'�

���L �0F9XRD �XRFFSC �
���� ��
� �-&C d�J/ 
�'F%!�I!9�'� '� 
O.

F4"�� 
[1] Mason B., Moore K.B., "Principles of 
Geology", (2003) 566. 
[2] Hoseini Z., Mosazade S., Momen Por L., 
"Introducing Tourism Attractions and Their Role 
in Development of  the Shahr-EBabak City", 
Advances in Environmental Biology 8 (2014) 
1636-1642.  

]M[�FD! '9(.�"�&�� ��� $�!�"#�NUUUUU/Nc�!�/ ,"�
.����! �� $!�"#���)&/)NM�U(.

]�[C�D��=L��.�"�� $!�"#�'
.'�"�.����! �� $!�"#��
X�	�&</' �,b����)&/)NMQM (PQt�.

[5] Wendlandt W.W., Gallagher P.K., Chapter-1 in 
"Thermal Characterization of Poly-meric 
Materials", New York: Academic Press (1981) 3-
25.
[6] Xi Y., Martens M., He H., Frost R.L., 
"Thermogravimetric analysis of organoclays 
intercalated with the surfactant octa decyltrime 

 [
 D

O
R

: 2
0.

10
01

.1
.1

72
63

68
9.

13
95

.2
4.

1.
13

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ij
cm

.ir
 o

n 
20

25
-0

7-
11

 ]
 

                             9 / 10

https://dor.isc.ac/dor/20.1001.1.17263689.1395.24.1.13.5
http://ijcm.ir/article-1-124-fa.html


�
2���'�� �
,J2' �.�9�)R .'�
' �!�"# ���/ � �!�"#�)*1 �*S� Ntt

thylammonium bromide", Journal of Thermal 
Analysis and Calorimetry 81 (2005) 91-97. 
[7] Frost A., Unger V. M., De Camilli P., "The 
BAR domain superfamily: membrane-molding 
macromolecules", Cell, 137 (2009) 191-196.

]Q[&J7  ,9a.�"�!��1��	'����<R���#)EG J��F��G��<R 
�)C�1 ��'�� E)< ,941�1��#"��R �
.������ �!�"#��/�,�#�' 

��%&�'� �# ,�"0�1 .���/)NMQ� (�N��.
[9] Bohor B.E.,  Randall  E.H., "Scanning electron 
microscopy of  clays  and  clay  minerals", Clays  
Clay  Miner  19 (1971) 49-54.
[10] Patterson S.H.,  Buie B.E., "Field  conference 
on kaolin and fullers  earth", Ga  Geol  Surv  
Guidebook  14 (1974)  53. 
[11] Tschudy R.H.,  Patterson S.H., "Palynological 
evidence for Late  Cretaceous,  Paleocene,  and  
Early  and  Middle  Eocene for  strata  in  the  
kaolin  belt,  Central  Georgia", Journal of  
Research of the   US Geological Survey 3 (1975) 
437-445.
[12] Rogers L.E., "The  petrology-mineralogy of  
six  Georgia kaolins", [Ph.D.  dissertation]  
Athens,  GA:  University  Georgia (1979) 234. 
[13] Chakraborty S., Künzli S., Thiele L., "A
General Framework for Analysing System 
Properties in Platform-Based Embedded System 
Designs", In DATE 3 (2003) 1019.  
 

[14] Liu J.S., Chen R., "Sequential Monte Carlo 
methods for dynamic systems", Journal of the 
American statistical association, 93 (1998) 1032-
1044.
[15] Gabbott P., (Ed.) "Principles and applications 
of thermal analysis",  John Wiley & Sons (2008) 
50.
[16] Vaculíková  L., Plevová E., "Identification  of  
clay  minerals  and  micas  in sedimentary rocks", 
Acta geodyn. Geometer 2 (2005) 167-175. 
[17] Omer I.E., Bala E., Paul A.S., Douglas C., 
Fahri E., 2013, "Origin of the Düvertepe kaolin–
alunite deposits in Simav Graben, Turkey: Timing 
and styles of hydrothermal mineralization", 
Volcanology and Geothermal Research 255 (2013) 
57–78.
[18] Selby M.J., "Hillslope Materials and 
Processes", 2nd EditionOxford University Press, 
Oxford (1993) 451. 
[19] Ceryan C., "New Chemical Weathering 
Indices for Estimating the Mechanical Properties 
of Rocks: A Case Study from the Kürtün 
Granodiorite, NE Turkey", Turkish Journal of 
Earth Sciences 17 (2008) 187–207.

]�U[�
2��a.�"!��1�#)EG J�F�G��<R� ���'
1����`<='9
$�)E�/ ����8"� 41�1��#"��R
���� .�!�"#��/ �,#�' 

�# ��%&�'� .���/ �"0�1 ,)NM�M (NQU�.

 [
 D

O
R

: 2
0.

10
01

.1
.1

72
63

68
9.

13
95

.2
4.

1.
13

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ij
cm

.ir
 o

n 
20

25
-0

7-
11

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dor.isc.ac/dor/20.1001.1.17263689.1395.24.1.13.5
http://ijcm.ir/article-1-124-fa.html
http://www.tcpdf.org

