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و بررس يبحث
و طبقهيآنال  سنگيهافيطيبندز

$�&( Q�$ &(�]�q[.[< �)^-< � K)#[#� ?��4:>)L�&(
�T
�:�4&I� ��T :�
�	&' g�-^ &:
�l&I6@ M-� N-> K[� 
� +)�4� -� �� _�<��( 5 a:(`; �
8l� ��4� -� 5���< ,0/ � �G��� �F&/ �n6/ 9lK[� 
O<))* g &)��� � B#[#� �� =&T ��. 
�( �4&I� ��T +5 -#/
"�4��IJ�$:_`; "0�0* �I	&' &e� �� .

�4��IJ�$:> �� _`; )��-6� ?:H#$ ,&� �( �4� a	  
SAMS���� :3.2$�&( ��-� ��-3�  � �	&' � &] 
cI

���A)K1* a�4:_`; )Absorption feature analysis(��@
�)( �;-< �(  � � -� &4 _`; 5 a� �G��� �
&#[#���f$�[� 
���� 0#@:>)?0* N�6/  �4.

ي جذبيزان جذب الگوهايميمحاسبه

�-3�  �  %��LI$  �(
���A cI)K1* a�4:� a	  ,&� �� _`; 
SAMS��)^�J M-� N-> �� _`; 5 a���
> Y)?

 0* �f$�[�
�-3�  +
%��( �� 5�-( ��2� �( cI:M-� N-> 
[b,c]�[d,e]5�#7 �@K1* �� �9�
� %0�N-> ���� ��-*

;-��%��( �� �@ �4:( %0* ��2� )&I2
5A �� _�<��( +�4
%0* _��I�  �-( %� � m�)wp�� [b,c]�wq �� [d,e](� �

� ,�"� &$)� N-�&	 �  %��LI$  �(  � _`; 5 a
�&@ �f$�[� &
c.
]�V) [� �G���
%��T &EJ�( �� �@ )2)�(  � �#� K^� c4�-

0#@/�� �G��
� �-6� &Ai = 1-([Wp,Wq])K1*9_�?� (
�4��IJ�$:(`; �� ��2� 
%�&' ��4�
 �  
�4��IJ�$ +
$�-> �( �@)<�6I�)> �� Y)?� m� �4��4-3�   � 0#4�:

� _`;�0#��� . 
� �$  +16� �4-3�  +
(`; � -� Y�
12<)0*�( %0* K)0#���Fe ( �
%�&' �  B.z  ��4�
4� -� �  �

�-J �( �I�( � n6/ � K[� &3��2� ���A �  , 0@&4 �@ 0#*�(
 0#I�4)0#���HF()K1*q.(64 ) ?2@ � �
�4-3�  +

$�&( Q�$ &(��4:>)?"#$��� �I	&' g�-^ :��@ �� �4
L.<) n
$�&( +����A �( �4)�4a:H#$ $�#*�* �)6)��
�#( 

�$  %0* .�")I� ��: &	 �( -3�  &4 
	 0#)a
1�^�J ���

�N-1�-� �5-
��@ �� &^�#/ %�&' ���4:�$  �I�( � ��2� 
]y[.N�0;� &	 
�40#:�-1�-� ���&I1�  ���4-3�  K��/ �@ :

> �� %0* %04�2� _`;)?�4:H#$ %&I�' �� �4:(�<��( �
� �d �  �^}J g�-^ �(  ��0#@.

,-$&����@ �(`; :�4� -� +
&<%&I�' �� �4M-� N-> :-
4:�q/s�<V/85-
 �  �*�� �&I��&1)� Y
&	 +4A :�4)Fe3+(

�&	 �)Fe2+(g�1).)$ � �40)�@  +4A �� 5-
 �Y)	�� :�4
 K)�@��0)4)OH-1 (Q� � �40)�@��0)4 �� ��4H2O�� 

���@ 5-
 �� 0(A :�4CO3
-2g�#(&@ �� 5-
 � �4SO4

-2 g�L�-$ 
���@ ���$  �<�L�-$ :�4 .�� �-;-� R}IJ ?)>���@ :�4 -

%&I�' �� �<�L�-$ � :0)L�-$ ��<�#(&@ ��<�1).)$ :�4 :
M-� N-> :�4q/s�<V/8�9�<V�y�<�q��  � &I��&1)� -

��@ �( �L)>0#7 �"#$��� �� �f)@&< :� �&( �2�� : &( 5 -<
�	&' .���@ �J&(��2� �4���@ &3
� �  &< �� ��� �0#I�4 �4

@ �L)> :�4� -� �@ �<�-^%&I�' +
  �� �	�M-� N-> :�4
���@ �  :��)�( �0*�( Q&I$� ���64 ��f
&�< �
 �45A : � �4

�� � � �)�2< ���' 0; �-> �( 5 -<]�U .[
�I*&$ �< %0* B)@&< c4 �( �h-6k� _`; :�4-3�  :�4

%�&' +
  �  �@ 0#4� �d �  c4 �   0; � �]� �(  � ��-6� :�4
B)@&<� a)���A �� �4��-' 5 -#/ �( �4� �-6� �$�&( �L)> :�4

 �
"�
��� �L)> :�4-3�  "�� ��
 �-*)K1*V.(

� )��% <-M-� N)  �?3شكل� 5�&@ ��2� _(_`; 5 a)� �f$�[� 
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<� ;`): B.z  �3-4�4شكل �� %0* %04�2� � ��2� )?�4:$�1k�  �H#$ �4:k��E� ��-� ��E#� �) &(:N�0; �( �4-3�  b&* ��k; &� 
#@)0.(

<: �3-1�4جدول _`; )L� &	 �
�40#:��kL�  � Kk	 ��4 M-� N-> �� :d&� �l%�<-@ a�&] 5���� ]y.[ 
-3� :_`; M-� N->�4:(`; � &	
�40#:��kL�  � Kk	 ��� &( &P-� :M-� N-> �4:(`; �

FUVs/Uys lVss/qyslq9s/q8sl�8ss/yVs � g &P )�-.( 5 0 Fe+3
/Fe+2�@  �� )4 � �40)�@��0)�40 

LUys ��( N��I� πlπ	�&.@��)K
CA 8�Us/8�VUl�tty/�ttsl�yysl�xUs/�xV8l899U/899q ���G�4:*�k<�  �lCO3

2�.@ �� )�
CD 8�qs/8�9Ul�txy/�txsl�yUs/�xqsl89�y/89�U ���G�4:*�k<�  �lCO32�-��� �� )�
CI 899U/89�U ���G�4:*�k<�  �lCO32�.@ �� )�l�-��� )�
HE �y8yl�Vqs ���G�4:*�k<�  �lOHT  �� )g�0 

HF 8q98l89qsl88ssl�qsyl�t�8 =�k<�  H2O�lOHg�Z$0.	 �� �4

HFc 8�yyl88VUl89qyl�qsyl�t�8 =�k<�  H2O�lOHg�Z$0.	 �� �4:�.@ )c� � 
AM )�tsq(8�8s l8q8yl89qq l�qsql88ss ��G��4:*�k<�  �AL-OH �OH--1�� �� 
�
AK 89x8l89syl88ssl8�Usl�qsyl�9t8 =�k<� OH-�–AL-OH �-d�@ �� )#)�
MA )8qUy(l8��Ul�9t8l89yyl89sy =�k<� Mg-OHL�A �� )N-f�4
Fe 88Vs =�k<� Fe-OHT  �� )g�0( ��4)<-)����-< ��) &.@ �+
T-'-.	 � �)�
N>)&�< � R�^ ?
5�0( �f_`; 
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� 	& ��1k�  ?��4-3�  �( :-3�  �_`; :>)L$(<5شكل
�40#:(`; �' K1* �� &P-� )&:�4-3�  :>)L�.

ب ميارتباط و آناليزان الگوهاين ييايمي ژئوشيزهاي جذب

H#$��@ �  �4�12< �4)%0* K &(�#( �0� 
> +)(�<��( ?�
Y
�  � H#$� �  5 -<
��"
@&< Y)EJ B�> �  )?�4:

�(�<��(�
 a;  :��@ )��
5�� � H#$ 4��5A �( Q�$  &( �4
�&; 0^�����@ ��&@ ���A&( �H#$ �� &e� ��-� .��3#4��@

H#$&�< �4
��f��@ Y< )��
> �0#*�( )(�<��( ?�5A�� �4
%&I�':M-� N-> �4:8�<8V�)� �4�f* &I��&1
��:�(

>)��@ ?�.^  �5A�� � �4 ]�U .[ 
k< � 0�8���A H#$ ��-6� )*-d� a)6)��
� �  � �0�0* )5�

�4�-I@�	 � &^�#/: 
���A +)� �a)5 aFe2O3� �)� a)5 aLOI 

)
� �)%��* K@ 5 a�4:��-6� 5��� (a'&(
( �< 0�0* %0) +
+
-3�  �� � ��:(`; � �� B��z 
!4�ST +
#k�F� �HF 

)N�0;�(#k� ��f<� �� �:T  � )#@  0)c.�)-3�  _`; 5 a:
>)L�HF� �)� a)-3�  _`; 5 a:>)L�Fe &( :5�64 

��-6� 0�0* �f$�[� �4)%��6* N�0;8(( ,�"� &$ �)� +)5 a
Fe2O3-3�  �:>)L�Fe � ��f<�  
��:EJ�#k� �� �:�(

R2 = 0.71��3� �
6I�y�/s0* %04�2� .()� +)5 aLOI 
)%��* K@�4:��-6� KJ � (-3�  �:(`; �>)L�HF�)a

 � ��f<� 
��:EJ��(R2 = 0.76�-( � &]&( .)K1*U�x(

�  �2�L)> _`; :�4-3جدول �
�)6)*-d� a)���A��H#$ ��-6� .
LOI %   ±0.01 �L)> :-3�  _`; 5 a)� HF Fe2O3 % ±0.01 _`; 5 a)� �L)> :-3�  Fe ��-6� 

U/� s9UV8V/s yV/q s8U�V/s -
�-� &'�
��
xx/� s9qV9x/s q9/V s8U9t/s �
�-
�-� &'�
��/� s9�qUy/s sV/V s8U9/s �
�-
�-� &'{
�/� s8yyt8/s q/U s8UqV/s �
�-
�-� &'�
�/� sqUs�x/s y/q s8UUV/s �)#' �)� &'�

{�/� s8y�VV/s �8/q s8Vxyq/s �)#' �)� &'�
�/� s8V9Uq/s qx/q s8UsU/s �)#' �)� &'{

��/� s8tqV/s x�/q s8U�x/s �)#' �)� &'�
��/� s9�98�/s V�/9 ss8�/s �)� &'�
{�/� s9q/s t9/8 s�xVVV/s �)� &'�
{/� s99yxt/s q8/9 s8stxy/s �)� &'{
�/� s8qqyt/s qq/9 s8���8/s �)� &'�
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y = 0.0088x + 0.0227
R2 = 0.7649
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ايشناست سنگيو اهميفيطيرده بند ين رده بندي در

� 0k<�y-3�  :>)L�> �  )(�<��( ?���-6� �4:� %��C< H#C$ 
�$�#* � �* �&( �a��&(�
0�0* .�"�A � �
��-6� �@ �4:H#$ 

0#7 �  \�	 ��E#�-3�  :� ��0[� ��2�)KC�� HF �Fe (
T)�&:@�G � %�&@ �@&< �  )B�4:��@ )��
��IJ�C$ �
���C1�

 0��-(
%�� +0#(:>)L�&�< 
��f %�� �C( 0C#(:H#C$ �#C*IJ�
� -�64�%�&' � �* � �4:.@�� &' %�&' �� K��* H#$ C)��

* �.L��-C4 � �.L��-C4 %�&' C) .C$  %�&C'� ��)&C( ��  � �
�	&' .
&( ���A g�f$�[� Q�$ :%�� �4:Q�$  &( _�<��( g�0] �( 

.@ _�<��(�>)?K] 0CG �  �4x&�@ 0CG � 0C^�� yV0C^�� 

%�� g�-^ �( _�<��(�4:�� _�<��( g�0] �( V%�� %�&C' 0C#(:
0�0* .�)-3�  _`; 5 a:HF �C$ �� 0C^�� �2C4 �< &L^ �  

� � %�&')-C3�  _`C; 5 a:Fe %�� %�&C' �� �� 0C#(:0C* 0�.
)N�0;9(

 &(
3�-37 Q�$  +��4-3�  �d �  :>)CL� &C( :%�� 0C#(:
H#$ 0( �4
%�� �C( �I�( � �0/ ���� �@ �$  g�-^ +:�C( 

-3�  �Z$ _�<��( g�0]:(`; �( �C@ C)&I2
�� �  � g0C* +
64 �( �I�( � %�� �( % &64)<&< +C)C� %���A B�0�-C*. &C( C
 +

��-6� Q�$ �4:�� �C�E#� H#$ �y%�� :>)CL�%�� 0C#(:
0�0* )N�0;q.(
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0�� �(3Q}@ :-3�  _`; 5 aجدولf�A :�4HF :-3�  _`; 5 a)� �FE.
�0f�A Q}@ Q�1k�  5 a)� Q}@Fe _`; 5 a)� Q}@HF _`; 5 a)� 

��s%<s./ss8-./ssx ss8/.<
�%��l���./s��-./s8x �./s8-./sq 
{%{�l���>./sq 
�%��l{�

�6
4Q}@ ��-6� %0#جدول� �L)> :�45 064 ��E#� 5-'&'� � +
�|A H#$ :�4.
�.@ Q�1k� % _`; 5 a)�HF _`; 5 a)�Fe �0f�A Q}@ _`; :-3� � _`; :-3� � �L)> :-3� ��-6� ,�� ��-6� %��6*

��/� ��{/� ��w/� � HF2 FeO 5HF2FeO �)� &' z%�� -4 &) �
Uq/s ���/� ���/� � HF2 FeO 5HF2FeO %�� -4 +)����-< �)� &' �
�{/� ���/� ���/�l � HF2 MA 5HF2MA %�� -4&)z +)����-< �)� &' {
w�/� ���/� ���w/�l � HF2  5HF2 +)����-< 5�0( �)<�63T �
��/� �{{/� ���w/�l � HF1  5HF1 �)<�63)� �)� &' � �
��/� �{�/� ���/� � HF1 Fe1 5HF1Fe1 �)<�63)� �)� &'2 w
�/� ���/� ���/� � HF2 Fe1 4HF2Fe1 � � �)<-)( �)� &' �

��/� ��w/� ���/� � HF2 Fe1 4HF2Fe1 �)#' �)� &' �
��/� ���/� ���/� � HF2 FeO 4HF2FeO %�� -4 �&(�' �
{�/� �w/� ���/� � HF2  4HF2 %�� -4 �)� &' �� 

{�/� �{�/� ��w/� � HF1 Fe1 4HF1Fe1 �
�-
�-� &' �� 

{�/� ���/� ����/� � HFO F 4HF %�� -4 ��)* �� 

��/� ���/� ���/� { HF1  3HF1 %�� -4&)z ��)* �{ 

��/� ���/� ����/� { HFO  3HFO %�� -4 �)�-�&< ��)* �� 

��/� ���/� ���/� � HFO Fe1 2HFFeO1 %�� -4 ��)* �.L��-4 �� 

��/� ���/� ��w/� � HFO FeO 2HF0FeO ����' �.L��-4 �w 

��/� ���/� ���/� � 2N %�� -4 �).$  �� 

��/� � � � 1N %�� -4&)z ��)* �.L��-4 �� 

�;-< K(�] �I1����� ��-� �� �@ 
��:.C$  � �-6� �$ )�
* �.L��-4 �%�� -4)����-< � ��)BC.; �-CJ �(  � �� �;-< +

0��&@ 
%�� �� ��-6� �$ �@ �$  +:_�C<��( g�0] �( 8� &C] 
�( _�<��( K@ �� � 0#I	&')k� ��)L�� �( �f�� 
H#C$ &3 �C4

 � 5�2� �-J � �0#4�)K1*8(��� �� �
.$  �( ��)�%�� -C4 �
� ��-6� �� �7&' 
C.@ _�<��( �  &3�kC� )?&C<:�0C�� ��-J&( 

����4-3�  :(-J �( _`; �%� � 5�2�  � �-J � �C)_`C; 5 a
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.@ Q�1k� �% �)_`; 5 aHF �)_`; 5 aFe �0f�A Q}@ -3� :_`; � -3� :_`; 8 -3� :>)L� ��-6� ,�� ��-6� %��6*

Vt/s sV9/s ssU/s V HF2 FeO 5HF2FeO � &')�z)%�� -4 & �

Uq/s sVx/s ssq/s V HF2 FeO 5HF2FeO � &')����-< �)%�� -4 + 8

y9/s sqV/s ss�/sl V HF2 MA 5HF2MA � &')����-< �)z +)%�� -4& 9

UV/s sV�/s sssU/sl V HF2 5HF2 <�63T)����-< 5�0( �)+ q

xq/s s99/s sssU/sl V HF1 5HF1 � &')� �)<�63)�� V

Vy/s s9y/s s�x/s V HF1 Fe1 5HF1Fe1 '� &)� �)<�63)�2 U

q/s sqy/s s8�/s q HF2 Fe1 4HF2Fe1 � &')( �)<-)� � � x

q8/s sqU/s s8x/s q HF2 Fe1 4HF2Fe1 � &')#' �)� y

qq/s sxt/s ss8/s q HF2 FeO 4HF2FeO %�� -4 �&(�' t

9y/s sU/s ss�/s q HF2 4HF2 � &')%�� -4 � �s 

9x/s s9q/s s8U/s q HF1 Fe1 4HF1Fe1 �-� &'
�-
� �� 

9y/s s��/s sssx/s q HFO F 4HF *)%�� -4 �� �8 

8y/s sq8/s ss�/s 9 HF1 3HF1 *)z ��)%�� -4& �9 

8y/s s�y/s ssst/s 9 HFO 3HFO *)�-�&< ��)%�� -4 � �q 

�8/s s�8/s s��/s 8 HFO Fe1 2HFFeO1 * �.L��-4)%�� -4 �� �V 

�y/s s�V/s ssU/s 8 HFO FeO 2HF0FeO ����' �.L��-4 �U 

88/s sst/s ss�/s 8 2N .$ )%�� -4 � �x 

st/s s s � 1N * �.L��-4)z ��)%�� -4& �y 

 برداشت
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