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)0/s3s0/s(%,"B,��'� 7<�� SF5G6 7Ba)ppm��2� 3

0�2 (+Sr)ppm�s2� 30�2 (?"! �� !( %�.6  
( 7�B �
)X+,K0(.?"! �"_ �B %,# 5-�"b �( �r�� 7LIL �� �r�� 

HFS�� + ,")�B �(�.G� ��6 �75~"b ,"} 7�B ��A#d �O,#
�(,La ,Ti  Sm+Nb �"_ +�O,# �( ��A#dZr ,K ,Pb 4�'� 
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���� 5-�"b `F�J���b �7��!7�,"F �� %,#
��
4�'� ��?"! �� �F ,B� �B7%�.6 7:;74<�(,K �J�# �


���� 5-�"b �( F�J��!<�� )iq3iw((La/Lu)N =.(
5�(  
# ������� 5-�"b �( ,"6 �)r�� uF�J����� 5-�"b �� >r! 
F�J�&"! ��6  �
� ,�.#�.�6�O,#��(
$+�.��.K+ /.
��(,�
J5� �� ����.G� �� �B�}�� ����!( S.( 5� %+:b
� 
.&�(7cJ �)r�� ��(Ho  �6 Lu ��(� �.K+)@A#v(

]iW�iZ[.�,b �(,�� 7����\"B7
$+�.�� /.��!( �r�� S
)iZ/i3Ww/V=(Eu/Eu*.

)	;/-��#�"	��(�
?"! �B7:; %�.6 74�.� (�(� �� 4<εNd(150Ma) >}.F �r�� 

)�<(+87Sr/86Sr�+( ��7�(WVvw/V�6WVvU/s%5)�O �� �7
(�d
�7�)#.O (7�(5; ,��(� .�)A�7� @��6 @��; 
<�� �(,�� 5&7

�.Y� X,�  !
G�N�!(%����� �F (7�(Zv� �6 Zw���C�4.
+�+56+5$.Y� �X�!�
�6 �>��� 5�,"F .� /�< �
�+d��7�!( �F
�.Y� X,�  !
G�N(TDM)��a6 �( f�r);( �� �
�.�.M�$� ]��[

� �� +�O��F�57���� 
�6 �)#.O 5�%,#)Ndt = 0.25t2 −3t+ 
8.5(�%,# �r!�p� �!( .

!�>$!�� ?� ���������� ������ 
�
 F5
A���F �( ��B7b5	 �?"! �� X.Ga� �B7%�.6 7
:;74<�!( �F +�~6
�.�+,6�F 5��"�6 k��!�( �( %,# �
 

� 4�'� �B�.C��� �F ,B�
 F5 �B7(
9! %�.6  �(�(� + ?��,7
��c"� ,"�7��!.� �,")�B .�)�
S\6 {
�7SHRIMP + %�\"$ 
+�( �( �.C� 
%�.6  � 4�'��( �F ,B�
�)�B  [�a;(+ �B ,������7

�"�(� + %�.�7"!��(TUV��C�4.�6 X�!TWVV��C�4.X�!
 ,��(�)@A#w��((.�.6
$ `�h�%,7 !�B7,������ 7��
%��&� 7�)� �@�5F NF(56 
\�+�+56+5$.Y��$ � YF�d.Y� �( M��>
4�$ 5	d
 ! �6  A �B74(.K 4�'� (� 56 ��,B�)@A#w^.(
��)�B �:J5 �B7,������ 7#(.E ���GO�� �
��(� �B7�
� F5

�E �.Cr6  !����� X��a� (� U±iwq��C�X�! 4.)!(�+=�>
�$� (� 4�'��,"B�]��[.

2)#��� � @3� 
?"! 7:; 7�B  M+5	 �<�� N�!�)$ ��
��C; �4<)21/s<Fe#< 
2s/s(4(S�� + ,")�BGa/Al,��(� �
<�� �)r�� .�"_ �O,#

 5-�"b �(HFS ,"��� Ta �Nb �Ga �Zr +Pb �( �
(,K +
�F�J���� 5-�"b >r!)��3��LaN/LuN =(4�.�(�(� +

���F �� �.M.C	 7(.)p� 4(S��  
56<�� �X.r�9�d + ��6.�� 7�B
��6 �.r� �( �O,#Eu�.6 7.&�( �� ��F�J ���� 5-�"b `
 ,
.�
 ��B��A-type�(�.G� �( %��9)!( �� + %�.� %�.6  
( 7�B

�� ,�
�6 S�� �~��'6 �.# .7,"� %�� 5��"�]�s���[�� 
�)!� ���(5O 77�BA1-type�� �(5; ,�5�O)@A#Z.(

 [
 D

O
R

: 2
0.

10
01

.1
.1

72
63

68
9.

13
96

.2
5.

1.
6.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
7-

16
 ]

 

                             5 / 12

https://dor.isc.ac/dor/20.1001.1.17263689.1396.25.1.6.5
http://ijcm.ir/article-1-43-en.html


NK�
 ����! 4(5
( �!�"# ���F + �!�"#�.C� �C\� 2�

9��=��.G� ���� + �b5	 ��C-( 5-�"b u�F56?"! �( u�)"� 7�B 7:; %�.6 7�B <4
��.G� /��QAS7 QAS3 QAS8 QAS1 QAS2 QAS5 QAS6 QAS4 

SiO2�2/11�1/1�2�/10��/10��/11�2/12�s/����/1s
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�B. . .20

7+)A��( (,"} �(�.G� 5~"b7��.G� �B7%�.6 7:;7�� %,# ��\"�� �4<���� 
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