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Abstract: The mineralogical composition of soils formed on phyllite and 
alluvium as well as examination of their mineral weathering characteristics 
should provide an insight into the stage of weathering. Three soil profiles 
from mountain, plain and low lands were selected. Based on XRD analysis, 
clay fractions were dominated by chlorite–vermiculite, vermiculite, HIV, 
illite, mica–vermiculite or mica-smectite. Persistance of 13.9 Å peak on  
550 °C treated specimens indicate discrete chlorite, however, presence of 
12.2 Å peak  on 550 °C pattern, further suggesting partial, random removal 
of interlayer hydroxide sheets and then, interstratified chlorite-vermiculite 
formation. Therefore, decrease in chlorite and illite is accompanied by 
increasing vermiculite in surface horizon. Higher intensity of even-ordered 
reflections (002,004) than odd ordered reflections (001,003) in chlorites 
revealed the presence of iron ions which further increased the susceptibility 
of them to chemical weathering through oxidation process and caused to 
degrade the interlayer sheets. The shoulder on the low angle side of 10 Å 
peak upon 550 °C pattern and on the high angle side of 14 Å peak under 
glycol solvation as well as gradual decrease in 14 Å peak intensity and 
gradual enhancement in 10 Å peak intensity at higher temperature may 
confirm Al- polymers within the interlayered space and HIV formation. 
Consequently, presence of mixed layer mineals indicate  the effect of acid – 
leaching weathering  on clay mineral transformation. 
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wm/Q
Q/Q

Ra/T
VO/T
VV/T
V/T

QS 
QS 

a/Qm 
m/Qw 
S/Qa 
S/QR 

Aquic 
Fragiudepts

�!" �D� 
�/7�� ���3�/6 
A?'* E	sM A�:	� 

���=� 0��R%

R

A
Bw 
Bg 

BCg 
Cg1 
Cg2 
Cg3 

VS �T
ST �VS
OT �ST

QaS �OT
QlS �QaS 
VTT �QlS 
VVS �VTT 

10YR3/2 
10YR4/2 
10YR4/3 
10YR4/4 
10YR4/4 
10YR4/4 
10YR5/4 

aw
aa
aw
al
aR
aT
RT

m/S
O/S
O/S
Q/w
Q/w
Q/w
V/w

m/Q
R/Q

Q
Q
Q
OR/T
wa/T

V/QO 
l/VR 
R/Vw 
R/Vw 
l/VV 
O/VV 
a/Ql 

Typic 
Haplaquolls

H�" I2	�� G��	/ �� F�2 7(�" ���	* �7* ��4��R�* �	�� ��� �� A� �8�
78 �2��3�����2�?� Y?�@* ��	� ���&* –��� �7d� �� 7��*�� .�
2� ~�- � �7d� L2 

��	��* �	�� �8��)
�� �2�?� ��	� 4�� ���k( A� � ���� Y2�� �� ����78 �i ��
�� A�3�� %�7_ �27�/6 .�� �2�?� �7U: ��/ L2�/	�/ f3A1 C	� B�=�� Q�� ��� 

�* �3�� �X� �� �7(.�2�?� ���	* �7* 	2 ��)�78 �2��3)��(�:	� �N	/ �7� ��� K	/ 
�	2� 0���i ��\&� A/ Z2	��3 N��=� 0�� 	/ ��� L�2	" )C	� B�=�� �^: 4'* (g	&��

	2A�3�� ��" � 4�� ���k( ��/ h�K �_�3 ��?M ���2	" 	2 � �NÅO/QR A/ .M� �� HIV 
�* {7/�* A�3	2 4*	�( �?�� �	8 A2K L�/ �	U3 A� �7� �7- A/ h7���*7 6 �	8�=�?" � � �

 �" 4*	������� �4=; �2�?� ���	=8 ���� )�� �)�	� �2�?� ����7��*A�2�7- A/ �7�
�3 �i ��)�	� �	8��22Y2�� �� �pH�� 4_	: A&\�* �	5�	� ���� ���	* ��2	" �
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���Br� %�| F�2 7(�" ��	
� H�" ���Or� %�| F�2 7(�" ��	
� H�" 
f3A1)QR1TC	� B�=�� Q(.f3C)QlS 1QVV C	� B�=�� �Q(.

)	8�	=�( �U+/ )� 	�6)V�a�S4�� �� Q�V(���'* A2�� ��A/θV�� %�7_ �� A�3(.
��	
� H�"Q:h72)��* 	/ ��� v	,� A�7=� ����=� =S
��	
� H�"V:A�7=� Q+g7��?� ��?2 =I
��	
� H�"R:W��	�" 	/ ��� v	,� A�7=� �2�?� =ch 
��	
� H�"a:A�7=� R+�	*� °CRST %�* A/ V�;	� )(�7� =Q
��	
� H�"S:A�7=� R+�	*� °CSST %�* A/ V�;	� ���� 7z	� =K

)h���!
�6 A/ 	8 A?M ��� ��; (�� 7��*�� =V
	��* =mi 

C	� B�=�� ��V)�	5?�� a�S(?M �7U:NÅQa%�� Z8	� � h72)��* 	/ �	=�( �� 
� ���k( 	/ ��=8 A?M L2�6 Z2��"?_	3 �� NÅQa	(ÅQT)Z2��" ÅQV(�( �� 	/ �	=

 W��	�"�	*� �� °CQQT?M %�� Z2)3� NÅQT� W��	�" 	/ �	=�( �� �	*�RST �
°CSST�� �� 7��*�� ���8� �	�� ]w�m[�d7�?M �� A�	� <2 NÅQa)4��a(�	=�(

?M ���k( � g7��?� L?�( 	/NÅQaA/ÅQT?M %�� Z2)3 A/ �G�* A� �(K	/ �	*� �� N
ÅQT*� L2 �� ��� 	��� �* �	�� A2K L�/ �	U3 �� A� �8� �V:Q��7* � ���&* 

��� �" h7���*7 6 �!�����8��=� ��	d �L�2	" �	*� �� 	( �8��?MNÅQaA/ ��:� A/ 
�=� ÅQT�7� 	G/	d.Y2�� >�_7( �
2� %�	,; A/ K	/��2j( �7d� �/ �� �HIVA� 

A/ �G�*�2�" c����3 �����	� �� V:Q��(K	/ �	*� �� W��	�" 	/ �	=�( �� ����� .
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���P78 �2��3 ��� r� %�| � F�2 7(�" ��	
� H�"���)C	� B�=��Q(
��	
� H�"Q:h72)��* 	/ ��� v	,� A�7=�.��	
� H�"V:A�7=� Q+g7��?�.
��	
� H�"R:W��	�" 	/ v	,� A�7=� +�	*� °CSST %�* A/ V�;	� .

A2K L�/ ��� �" Ad�� A/ A�!/ ��	� v7� � � A2K L�/ 0���( �	8V:Q��� 7��*�� �	�3�
A2K L�/ �!�����8 ��� �	8�	=�( 4/	&* �� ��2	*����	� L�/ Y�� �: ��	8

�7=� �	�3� � ��7/ �2�?� � ����=� ��� 7��*��Ng7��?� L?�( 	/ �	=�( �� 	5�6 r� A�,� �
2�?��� �� 7��*�� 	2 �.

��/ �	5��	� ��@�( K	/�*� W��	�" �	8�	=�( � �7(	*�� %�7_ L2 A/ ��3�� <=� 
�" A� A2K L�/ �	U3 4*	� ���� A/ �G�* h7���*7 6 �	8�=�?" 	/ 	8	�?M ��2	"NÅQa��

��	�" �	8�	=�(7� �*	*��	8 VS	(°CSST�*�7� .�*	�k( ��/ �	�� ��7* ?M ���NÅQaA/
�=� ÅQT���/d�� L�=@( N�* ��	^�� 	U3 L2 ��� �" �,!� �7����7- A/ A� �8 A�
�	*�?M ���k( ��/ �����/ NÅQaA/ÅQTd�� ��	/ �	�� NA2K L�/ �	U3 �� ����" 	8

�7/ �87� ����/]m.[��	�=8 � 4!�8 ��	/]m[��	� L2 A� ���&�+* �2�?� ���	=8 	8 ��
 �	8�	=�( )�� � �,\M �	5 �: �i �� �2��	*� ���=� ����k( Y�7�* �����%�	^( <2 � � 

A2K L�/ h7���*7 6 ��!�����8 A� �� L2 �6 � ���� �2�?� 	/ ��	s; �i �� � � 	/ ����
�* W2�� %���� ]�	� �7(���.%�	^�* �	8�	=�( �� �� 7��*�� ���	=8 ���	=�M	/ �7* 4=; 

�* ����.
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���Qr� %�| F�2 7(�" ��	
� H�" ���Rr� %�| F�27(�" ��	
� H�" 
f3Ap)VS1TC	� B�=�� V(.f3QBxg )QTl 1wlC	� B�=��V(.

��	
� H�"Q:h72)��* 	/ ��� v	,� A�7=� 
��	
� H�"V:A�7=� Q+g7��?� 
��	
� H�"R:��� v	,� A�7=� W��	�" 	/."��	
� H�Q:h72)��* 	/ ��� v	,� A�7=� 
��	
� H�"a:A�7=� R+�	*� °CQQT .��	
� H�"V:A�7=�QA/ g7��?� A3	D A/ 

%�*V��;	.
��	
� H�"p:A�7=� �+�	*� °C�p� .��	
� H�"�:W��	�" 	/ v	,� A�7=� +
��	
� H�"q:A�7=� �+�	*� °Cpp� .�	*� °Cpp� %�* A/ $�;	� .

C	� B�=�� ��V)4���	8a�S(��7- A/ �3	2 Z8	� �� 7��*�� �f=; A/ [\� � 
�=� ��2� �	=; �� �6 � ��i A� �7�)f3Bxg1(�[\� �� �� 7��*�� � ��@/ xK	=�: �

�� �27�/6 � ��	� C	�pH���� )g��dQ(���?2 4�� ���k( �i ��)�	��*��/6 (A/
�� ��� 4_	: �� 7��*�� ) .?M %�� Z8	�NÅQTf=; �� �6 %�� Z2)3 	/ [\� �� 

�� ��=8(.
C	� B�=�� ��R)4��w�l(?M �7U: �NÅa/QV 	/ �	=�( �� Mg�	�� ���8� �7d� <2

Y?�@* ��	�WX�*	� L�/ Y�� �: A� �� ÅQa�ÅQT��.?M �7� NÅQTA�7=� �� 
F" �� ��2	" 	8�	=�( h	=( �� �2	/� �7d� ��?2 	2 	��* ���	/ A���� �7� �	/ �	=�( �i

?M g7��?� L?�(NÅV/QVA/l/Qa h���!
�6 	G/	d�*7���2	/ AG��� �� � ���&* 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
6-

27
 ]

 

                            10 / 13

http://ijcm.ir/article-1-775-en.html


��	� 4�� ���k( �87� C	� ��� �	8.... 55

/ �� 7��*�� 	2 ����=� A	��* ��	� 	/ Y?�@* %�7_ /A�7-WX�*	� 7d� � ���	/ A��.�
W��	�" 	/ �	=�( �� �
2� ~�- ?M �NÅQV�=� A/ ÅQT	G/	d�*7��.Z2)3 	/ � � 	*� �

?M %��NÅQT�� L�=* )�� �/	2 H)3)4�� �����=� 1 	��* WX�*	� Y?�@* ��	�l(
�� �6 %�� �� L�=* 	2	*� ��	=/ �/	i x	,2�&( K	/ �	8)�� 7��*�� 1 	��* � �4�w] (QS�

S.[��	� L2 �7d� Y?�@*��8� �	��c��	� A/ 	��* ��	� 4�� ���k( A?=d � �
2� �	8
 �� 7��*�� 	2 ����=��� .

���Sr� %�| F�2 7(�" ��	
� H�" ���Tr� %�| F�2 7(�" ��	
� H�" 
f3Bg)OT1STC	� B�=�� R(.f3Cg2)VTT1QlS C	� B�=�� R(.

��	
� H�"Q:h72)��* 	/ ��� v	,� A�7=� .��	
� H�"Q:h72)��* 	/ ��� v	,� A�7=� .

��	
� H�"V:A�7=� Q+g7��?� L?�(.��	
� H�"V:A�7=� Q+g7��?�.

��	
� H�"R:W��	�" 	/ ��� v	,� A�7=� .��	
� H�"R:W��	�" 	/ ��� v	,� A�7=� .

��	
� H�"a:A�7=� R+�	*�°CSSTA/��	
� H�"a:A�7=� R+�	*� °CRST A/

%�* V�;	� .%�* V�;	�.

��	
� H�" S:A�7=� R+�	*� °CSST.
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