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Abstract  
        Jajarm bauxite deposit (north east of Iran) is the largest bauxite deposit in Iran which is located as a stratiform ore body 

between Elika and Shemshak formations. From the bottom to top of the profile, this deposit is consists of lower kaolinite, 

shaly and hard bauxite, and upper kaolinite, respectively. In this study rare earth elements of the hard and shaly bauxite 

sections of the deposit are investigated by use of the results of 22 chemical analyses. Correlation coefficient between rare earth 

elements and other elements demonstrate that clay minerals and also some minerals such as Churchite, Loparite,�Xenotime, 

Rhabdophane, Monazite, Florencite, Anatase and Euxenite are the likelihood REE bearing minerals in Jajarm bauxite deposit. 

In Jajarm deposit toward the carbonate footwall of the profile the concentration of rare earth elements increases, thus from this 

point of view, this deposit is similar to karstic types. Increase of concentration of the REE at lower part of the profile is not 

same for all of the rare earth elements and it is as the result of the ionic potential of each of them and also it may be related to 

the type of the REE bearing minerals. So with increase of the ionic potential of the elements their concentration at lower part 

of the profile decreases. Due to the accompaniment of HREE with zircon and clay minerals, these elements have leached at 

the same amount from hard to shaly bauxite. As the result of the two different valences of Ce & Eu, these elements show 

different trends from other rare earth elements in chondrite normalized patterns and also as the concentration at lower part of 

the deposit. This anomalous manner is more obvious for Ce, so this element show positive anomaly and more enrichment in 

hard bauxite section in comparison with other LREE. In contrast with the hard bauxite, the negative anomaly and less 



 

���	
�����������	
	�����������(REE)��������	��������������� !"��"�#�$���%�
�&��

��

��������	��������
�������
������ ��

 

enrichment of Ce can be seen in shaly bauxite. The variation of Eu is less than Ce and it is almost limited to relative negative 

anomaly of Eu in hard bauxite section. 
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�������)%$�;<����������>:�����;6";%��!��H-������;/��7/%7=���\�J%�M*�����/���8���/<B

���)%$w�Q�����(<$�\@���L$�(������$�;4:���?-*�Eu�(���:��������������

�+��,Eu2+����U-B�)%$�"�����(����4���+��,Eu3+���$�8��
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�(Steinberg&Courtoise,1976�8�O*��7B�/////�����U/-B�v�Ce���A5/�����

Ce4+��;��P������(�����A5��(��(��7���!�����z�*�� 3%������&�����/,�(/���%"�+���

!����z��� ���<=&
�

�������;/��;Om/��Cr����-�6�9���_��*�!7���"�7�����7��/�

(Roadlset,1973; Decarreau
 
et

 
al.,1979; Laufer et al.,1984)8�
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Tm,Yb,Lu�" Er���"�1�(���<f���(�HREE�;��7-�����
D�>��"��$7M��(��

�7���������;<����������>:�����;���5%�7�$�8��$!���I%����;I��J���
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"7���;��#��,�-B�����*��$�����C���D��;<���"��:������������ ��$���a�L������ppm&��

��

Lu� �Yb� �Tm� �Er� �Ho� �Dy� �Tb� �Gd� �Eu� �Sm� �Nd� �Pr� �Ce� �La � �

0.5� �3� �0.5� �3� �1� �6� �1� �6� �2� �6� �24� �6� �148� �28� �
�������

�:�� �

1� �7� �1� �8� �3� �15� �3� �21� �7� �24� �115� �31� �255� �142� �

�������

;<��� �

��

��

��

�
"7�s�C���D�;��#��,�-B�;��%�c�f��"�;��%�A�����=���

 ���$�n�J�2$(Schorin & Puchelt ,1987 

r3+ 

                            (L.H.Ahrens)                         Z / r
(ο)

                                                              Z / r 
(ο)

               
 

                                                                                             

                           

(	)
      

La
3+                   

1.14                                        2.63                           
 

Ce
3+

                   1.07                                        2.80                          r
4+ 

= 0.94                        4.26 

Pr
3+

                    1.06
 
                                       2.83

                          
 

Nd
3+

                  1.04                                         2.88 

Pm
3+

                  1.06                                        2.83 

Sm
3+

                  1.00                                        3.00 

Eu
3+

                   0.98                                        3.06                          r
2+

= 1.24                          1.61 

Gd
3+

                   0.97                                        3.09 

Tb
3+

                   0.93                                        3.23 

Dy
3+

                   0.92                                        3.26 

Ho
3+

                   0.91                                        3.30 

Er
3+

                    0.89                                        3.37 

Tm
3+

                  0.87                                         3.45 

Yb
3+

                   0.86                                         3.49                          

Lu
3+

                    0.85                                        3.53 
 

Z/r�= ;��%�A�����=����������Z =�;��%�����������������r = ;��%�c�f��

��

��

��

r
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"7�}�(J*��;I��J���a%$�l��)���z�$�!$��s rank correlation coefficient)
� Spearman�;��#��,�-B������C���D��U-B�(��"�Zn, Al�"Ni ����

;<����������>:��8'����a%$�l�"�����%��*�!}p�3.���"��!"�����%��*}p��
�:l���7����$����4���*�7�$8��

��


"7�	�(J*��;I��J���a%$�l��!$�)���z�$s rank correlation coefficient)�� (Spearman;��#��,�-B�����C���D�����;B�0�"�;<,$��,�-B��$�;#���"�

�:���������>:��8!$��B$��a%$�l�)%$���?���%��*�3.����$7���$��*}p�����
<2��*�%�'�����$7B$�����$��*}p�3.���"����$��*�p�(����"�3�6��%$�+��,

'����a%$�l���$��*�p�d����=�����7����$����4���*�7�$��
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 La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu 

Al 0.20�� 0.37 0.11 �0.14 �0.38 �0.38 �0.40 �0.44 �0.45 �0.54 �0.40 �0.21 �0.16 �0.06 

Zn 0.38 0.15 0.45 0.79 0.81 0.81 0.75 0.75 0.67 0.54 0.42 0.42 0.49 0.45 

Ni 0.03 �0.20 0.45 0.86 0.85 0.85 0.75 0.73 0.63 0.44 0.40 0.50 0.64 0.65 

 Al2O3 TiO2 P2O5 Y Sc Zn Nb 

La -0.26 0.26 0.34 0.33 0.71 0.25 0.32 

Ce 0.25 0.58 0.86 0.40 0.49 0.38 0.60 

Pr 0.00 0.51 0.53 0.60 0.79 0.47 0.55 

Nd 0.05 0.50 0.48 0.62 0.78 0.43 0.53 

Sm 0.20 0.64 0.49 0.74 0.73 0.58 0.65 

Eu 0.34 0.77 0.60 0.81 0.75 0.67 0.78 

Gd 0.31 0.71 0.51 0.82 0.67 0.61 0.72 

Tb 0.28 0.68 0.40 0.82 0.63 0.60 0.66 

Dy 0.42 0.77 0.43 0.88 0.63 0.64 0.76 

Ho 0.46 0.79 0.42 0.91 0.65 0.66 0.80 

Er 0.46 0.79 0.42 0.91 0.65 0.66 0.80 

Tm 0.51 0.80 0.40 0.90 0.68 0.63 0.81 

Yb 0.51 0.80 0.40 0.90 0.68 0.63 0.81 

Lu 0.49 0.78 0.41 0.85 0.74 0.59 0.79 

��:����������������*�p;<�����������������*� �;��#��,�-BC���D�� �

5.05� �La 

1.72� �Ce� �
5.03� �Pr� �
4.83� �Nd� �
4.37� �Sm� �
4.09� �Eu� �
3.62� �Gd� �
3.15� �Tb� �
2.70� �Dy� �
2.47� �Ho� �
2.41� �Er� �
2.39� �Tm� �
2.42� �Yb� �
2.40� �Lu� �
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�!��#��8��us�����;��D�+$���S*�;�������"������Q�A��4*���O��"����D���;��-�B������(Mm-��;-���A1�i�<�����8��754�$���7��$�;��-���D�(������%�=
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