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)��&�� ���g�7 (Z	� .��8#S"�# 8	����B ��!H�% C03 

����( ��&�� "�v	5� � �H )���3�) (��E # �) ���% 
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&�CJ 1. ��2�2�� �*��+ ���(���� � �C+ ��/2  L�� �� ����# ���M�� � ;��C�� ))�A4���# �1380(  

�Q�+  ���H�  ��/2�C+  ��2�2�� �� ����# ���M��  

)R�S �/��(  

��2�2�� �� ;��C��  

)R�S �� �/(  

Y!�E!�  Y 39  22  -  

l�	��E�H  La 57  30  34/0  

l�!��  Ce 58  64  91/0  

l�	9!������c  Pr 59  1/7  121/0  

l�	9!����  Nd 60  26  64/0  

l�	E
��c  Pm 61  -  -  

l�!��
��  Sm 62  5/4  195/0  

l�	c���  Eu 63  88/0  073/0  

l�	�	5����  Gd 64  8/3  26/0  

l�	%�3  Tb 65  64/0  047/0  

l�	���x !�  Dy 66  5/3  3/0 

l�	95�#  Ho 67  8/0  078/0  

l�	%��  Er 68  3/2  2/0  

l�	5�3  Tm 69  33/0  032/0  

l�	%�E!  Yb 70  2/2  22/0  

l�	E3�5  Lu 71  32/0  034/0  
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 �S �� UCC C�� )�=96X�	7 1993q  

��% � ���B  2008 .(  
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��-&.��"�# ���2 Iy
 ��-&"�# =	O � �X!�
S C�� .

�% �X�!� =	O �� "�#��&�% ����2 �'��( ���� �)�$ �% 

C6( ���� ���% k��3 ?%��
 "��W REE � YeW ��!& �	5�3 

��!�2 h!�"� ���� �
� �	��� �� ��	
& \��]E�� �'��( 

T�	9) &� ��-&.���# l���	c C�� )�6g��c � �����X9# 

1388 .(�% ����% ����
 �T��!& ��2�� �����6� � 

8�9@ �#��
 �
��@ �) �'��( REE �� ��-&.�� 

�3�9( ��9# ���)"�# ��� � "���S�,S C7�! �
���@. 

��Z	
 �E!�	�� V	0
 I	X�3 ��-&.�� Z	� �% Cp6- 

REE �S ��U��	zP3 C�� .D!�E� I'�W &� Z	5��S REE 

)���2 2 (���� �
�#� �y)��W Cp6- REE )mg/kg 

89 (t�%�
 �% �E )�$ ���
 T��!& �
�@�% .��Z	
 

REE �� ��-&.��"�# ���
 �2�� )mg/kg 30(� 

�����6� )mg/kg 18 (� 8�9@ )mg/kg 9 (4#�) �E7�! 

C�� )"&���� � �����' 2006 .(  
 

  
8D� 1. �2���� ��1���� �*��+ ���(���� �� &�'	�� ��E � �D���L )���3D��� 1993(  

 

&�CJ 2. ;63' �*��+ ���(���� )mg/kg (�� &�'	 �AW�� "���	�X@2 )	���S � ��4��* 2006(  

���
  La Ce Nd Sm Eu Tb Dy Yb Lu REE£  

S�!&T  20  41  1/16  6/4  4/0  57/0  5/4  8/1  25/0  89  

�����6�  6/2  7  3/5  3/1  3/0  21/0  9/0  4/0  05/0  18  

8�9@  7/1  4  3/1  5/0  1/0  2/0  1/1  6/0  11/0  9  

�2��  8/3  10  5/5  10/2  7/0  6/0  6/5  8/1  29/0  30  

 
2-2- �����,- �*��+ ���� ���( &�'	0�� ��  

�'��( �)�$���� Y# �� 4]% ����
 � Y# �� 4]% �5S 

��-&.�� ��	c �
����@ �% =	9# I	5� ��h!� �S�# 

F��/% ������2 {0% �
 ��@ .�� ��-&.�� ��# �_( �% 

�'��( �6'� � ��(�7 �'��( �)�$���� C7�! �
���@ .

GH�9�
 ���>
 �'��( ���� �)�$ =	��� C1 � �% �'��( 

���� �)�$ 81� �� ��-&.�� �# C1 � �% I	@ �# � 

C!���)�# �3��!& C�� .C1 � Ce/Yb �� I	@ "�# 

�5�9�
 4 �3 6 � �� ��-&.�� �# � I	@ "�# �5�-& =!� 

C1 � =	% 7 �3 8 �
�@�% .�6!H� �) "��% =!� 

��- ���@ Q�R
 �
��@ ��3��1( &� )�"&��	X�� 1999:(  
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Y@2( &� �S �2 �) 4]% "��!& &� ��-& .�� �# �� 

���) "�# ��� I	X�3 �
 ��#� .���) "�# ��� �'��( 

�)�$���� �% |�/$ �'��( ���� �)�$ =	��� �� �% 

F��' TU2 �0R� � ��	���2 ���! �� $f�� "�2 

�
��#�.  

)( TS"�# ��2�
 �� T���
 T��3 ��� ��- &� �'��( 

�)�$���� =	��� ��E # � =!� {(�% �
��@ ���>
 

4	%"�3 &� =!� �'��( �� ��-&.�� �# "�2 ����	 .

GH�9�
 TS"�# =	�O �>a��
 "���� pH "�	�� ��E # 

� �'��( ���� �)�$ =	��� �3 �� � !�>
 �% �'��( 

�)�$���� 81� �� TS "�# "�	�� 4	%�3 �% F��' 

��60
 �� �
��!S.  

Z( �'��( �)�$���� =	��� GH�9�
 �% ���
 �5S I	X�3 

bX6x9) "�# �!�	9	@ "�E�% C1 � �% �'��( $�����)� 

81� �
��#� .=!� ���
 �X! &� I!H� ��-���@ 

�'��( ���� �)�$ =	��� �� ��-&.�� �# C1 � �% �!�� 

.�� "�# �%��� C��.  

�% �	>(" )=!��� � �"�� 2012(� =!� �!�$, �� V!��@ 

=	
&����@ m6E]
 � IW��
 m6E]
 IX@"�	� � 


�X3fI Wf&�" -&f�� � �� �z� #����f"� 
fm6E] 

IX@��#� ����) I	X�3 �
���@ .4 k�� �X	E�B &� 

C@�1�� REE �� ��-& �� ���2 3 ���� ��� �@���.  

1- k�� �E7�%S �) ���� REE �% �6	��" TS"�# 

�0R� ��% C��. 

2- k�� �7�3 �) V13�
 �% t�>� � }	5���@ 

"�#�E )�$ ����s�3S "�	�� � �!�	6g �E %�� C��. 

3- k�� ",�s� �! ��!�2 7�!�E �% TS ��	
&�!& �) �% 

|�/$ �� =	
&����@ l�	����� �E$��@ �@ C��. 

4- k�� �%�
�� �) V13�
 �% ���' TS"�# l�� "��W 

���) � ��@"�# `	9( �E %�� C��. 

�� k�� ���)�!�& ��� �� �6W�
" [_3�% �%��3 I	X�3 

�
���@ .k�� ",�s� H�'� �c�8	E�B )��&�!� (C�� � k�� 

�%�
�� �% ��9EW� ��!& �� 8!�# &� "�#&�7 <�E � � 

I
�X3 &�W" �5�-& I	X�3 �@ C�� .�� �$�% ����
 

��-&"�# �% ���>
 "H�% REE =X9
 C�� ��E��$ 

�!�&��O � "&�7��O �E@�� ��@�% )=!��� � �"�� 

2012.(  

F��5�R
 �%�e3 �% "�� �	�� 8	
�# ��-&.�� "�# 

�E	��	5 l�e�� �@ ���� �
 �#� �) ��Z	
 TU2 �'��( 

$����f�)� )La, Eu, Ce, Sm, Gd, Ho, Er, Lu( �� 

��-&.�� �# �% ���>
 pH �V	0
 Cp6- =!� �'��( �� 

�V	0
 F�
 
&f�� )��f4� � �f~R 3fu�9 F��, 

��-&.�� t�13�� ���� )IX@"�# 2 � 3 .(�% =!� ^	3�3 

�) �� pH ���W 3 �3 5 ��Z	
 TU2 �'��( �$�����) 

)La, Eu, Ho( �% �y)��W �
��� .��Z	
 TU2 �� pH 

���W 5 ?%�3 ��
& � ���>
 Cp6- =!� �'��( �C�� �% 

�X!��a �O�# ��
& 4!�Z7� ��%�! ��Z	
 TU2 �'��( ���� 

�)�$ 4	%�3 �
��@ .=!� F��5�R
 �%�e3 ���� ��� ��� 
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Abstract 

In recent years, recovery of rare earth elements (REEs) from coal reserves as by products, in many 

countries has helped to alleviate the current raw material crisis. Due to the variety of research done in 

this field and the lack of a review article, doing this research is necessary. The purpose of this article 

is to review the geochemical distribution of rare earth elements in coal with an overview on Iranian 

coal. The results of this research show that the amount of heavy rare earth elements is usually higher 

than light coal rare earth elements than shales and chondrites. The proportion of Ce/Yb ratio in 

conventional shales is 4 to 6 and in coal and coal shales is about 7 to 8. Four sources for this 

enrichment have been proposed: 1. Organic origin, 2. Surface absorption by clay minerals in coal 

basins, 3. Mineral origin and 4. Sedimentation with organic matter during coal formation. Studies 

have also shown that the concentration of elements on the ash from coal combustion is much higher 

than coal itself. Extraction of these elements from the ash is easier than coal mining, which 

significantly reduces the environmental problems caused by the resulting ashes by combustion. The 

study of Alborz coal (Karmzad, Loshan, and Shahrood) and Central Iran (Tabas, Heshuni, Pabdana, 

Pudnee Springs, Hajdak) has shown that the grade of rare earth elements in Iranian coal is higher 

than the average grade of these elements in the upper crust and coal of the world such as China and 

America. 
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