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Z�.L 1����� ������� ��!,( ]���� . ���.'�  ��/�.0�  �� ����� �IJ�� ��,- E��XRF (��	� .\�� : > ��)  

Sample P1 P2 P2-M P6 P10-D6 P10-D11 P18 P19 P22 P24 P24m P27 P29 

SiO2 

(w.t. %) 
63.12 62.86 62.49 67.21 61.54 68.98 61.44 60.88 61.42 61.34 62.67 60.82 60.68 

TiO2 0.87 0.61 0.62 0.49 0.80 0.53 0.74 0.58 0.66 0.58 0.59 0.69 0.69 

Al2O3 21.47 22.02 22.02 18.21 16.51 16.50 22.53 22.20 22.37 20.72 20.39 22.37 23.08 

FeO 0.94 0.60 0.64 0.74 0.62 0.88 0.69 0.67 0.67 1.22 1.19 0.93 0.85 

MnO 0.04 0.02 0.03 0.03 0.02 0.03 0.03 0.03 0.04 0.03 0.07 0.03 0.04 

MgO 0.19 0.02 0.05 0.17 0.11 0.12 0.14 0.08 0.05 0.41 0.36 0.12 0.16 

CaO 1.62 2.34 1.82 2.48 1.47 2.01 1.96 4.68 4.13 4.03 2.60 5.04 2.17 

Na2O 8.6 9.09 9.71 7.72 8.45 8.44 9.02 8.03 8.50 7.39 7.97 7.95 8.49 

K2O 1.25 0.82 0.62 0.95 1.44 0.46 1.18 0.68 0.70 1.17 1.37 0.63 0.90 

LOI 1.62 1.38 1.77 1.64 1.79 1.82 2.05 1.93 1.21 2.68 2.39 1.15 2.66 

Total 99.72 99.76 99.77 99.64 92.75 99.77 99.78 99.76 99.75 99.57 99.6 99.73 99.72 

Ba 

(ppm) 
134 38 73 76 44 10 91 41 64 146 123 85 80 

Co 3 2 1 2 3 3 0 1 0 6 4 2 3 

Cr 40 25 29 23 23 33 42 40 34 24 43 53 31 

Cu 5 0 4 9 5 1 2 7 3 7 14 7 9 

Nb 23 17 19 17 25 12 17 17 22 15 12 21 17 

Ni 8 4 8 0 7 9 3 10 8 5 1 10 1 

Th 39 32 36 27 54 26 45 29 38 39 43 43 48 

Pb 105 99 96 105 103 104 95 101 103 103 102 102 104 

Rb 78 57 50 67 95 35 77 42 47 64 85 43 62 

Sr 483 583 587 458 610 185 503 629 694 535 464 649 600 

V 65 47 50 42 61 45 56 45 50 52 51 56 57 

Y 29 13 18 34 32 17 30 17 13 28 39 17 29 

Zr 353 263 307 223 348 201 295 301 309 251 259 338 340 

Zn 22 19 17 12 16 23 15 13 18 20 17 17 15 

Mo 30 29 32 31 31 33 32 31 31 30 31 30 30 

No. of 

oxygens 
8 8 8 8 8 8 8 8 8 8 8 8 8 

Si 2.845 2.826 2.821 3.004 2.986 3.074 2.789 2.770 2.773 2.819 2.861 2.753 2.769 

Ti 0.029 0.021 0.021 0.016 0.029 0.018 0.025 0.020 0.022 0.020 0.020 0.023 0.024 

Al 1.141 1.167 1.172 0.959 0.944 0.867 1.206 1.191 1.191 1.123 1.097 1.194 1.241 

Fe 0.035 0.023 0.024 0.028 0.025 0.033 0.026 0.025 0.025 0.047 0.045 0.035 0.032 

Mn 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.002 0.001 0.003 0.001 0.002 

Mg 0.013 0.001 0.003 0.011 0.008 0.008 0.009 0.005 0.003 0.028 0.024 0.008 0.011 

Ca 0.078 0.113 0.088 0.119 0.076 0.096 0.095 0.228 0.200 0.198 0.127 0.244 0.106 

Na 0.752 0.792 0.850 0.669 0.795 0.729 0.794 0.708 0.744 0.658 0.705 0.698 0.751 

K 0.072 0.047 0.036 0.054 0.089 0.026 0.068 0.039 0.040 0.069 0.080 0.036 0.052 

Total  4.967 4.990 5.015 4.862 4.954 4.852 5.014 4.989 5.001 4.963 4.963 4.993 4.988 

ab 0.85 0.84 0.88 0.81 0.84 0.86 0.84 0.74 0.77 0.73 0.79 0.72 0.84 

an 0.08 0.11 0.09 0.13 0.07 0.11 0.09 0.22 0.20 0.20 0.13 0.24 0.11 

O r 0.07 0.05 0.04 0.06 0.08 0.03 0.07 0.04 0.04 0.07 0.08 0.04 0.05 

Total 1 1 1 1 1 1 1 1 1 1 1 1 1 

Nomencl

atures 
Albite Albite Albite 

Oligo

clase 
Albite Albite Albite 

Oligcla

se 

Oligcla

se 

Oligcla

se 
Albite 

Oligcla

se 
Albite 

  

 Z�.L2 �'JM ���)* �<��A� . ����� �IJ�� ��,- ��/�.0� �.'�d%�M a-�I� E�� ��  

 �� �	% �� >?�� T��+

�B��8
 zF (Ton)  

{�JD
 ��� 

(Ton/m3)  

 �� �	% �� >?�� Y5Q

 �B��8
 zF(m3)  

�	% # )�2  ��

B��8
 zF� (m)  

 zF �� @Q�0
 �	���	


 �B��8
(m2)  

>6�G
 @Q�0
  

(m2)  

,�S �	0
�� >6�G
 �3 

24425.1 2.6 9394.3 26.5 354.5 
188.5 
552.5  

P9,P15 
P1,P4,P8 

S1 
S2  

45298.5 2.6 17422.5 23.0 757.5 
552.5 

962.5  
P1,P4,P8 

P2,P3,P7 

S2 

S3  

50635.0 2.6 19475.0 25.0 779 
962.5 
595.5  

P2,P3,P7 
P5,P6,P16 

S3 
S4  

27443.0 2.6 10555.0 25.0 422.2 
595.5 

270  
P5,P6,P16 

P22,P23,P26 

S4 

S5  

20868.1 2.6 8026.2 18.0 445.9 
270 
649  

P22,P23,P26 
P20,P21,P24,P27 

S5 
S6  

44148.0 2.6 16980.0 24.0 707.5 
649 

766  
P20,P21,P24,P27 

P17,P18,P19,P25 

S6 

S7  

31694.5 2.6 12190.2 22.0 554.1 
766 

366.5  
P17,P18,P19,P25 

P29,P33 
S7 
S8  

11554.7 2.6 4444.1 19.0 233.9 
366.5 

123  
P29,P33 

P31,P32 

S8 

S9 

2078.7 2.6 799.5 13.0 61.5 
123 

0 

P31,P32 

P34,P35 

S9 

S10 

258145.6  -  99286.8  -  -  -  - Sum 

20  



��������	 ���� �� ������� ����� ����12����� � 24 ��� �	 � !���" �97    

 

 

� - ���	 �5I�  ��=(����� 

 l�	G
 #% �2������+ #�G� #	'+ �� w�500  :1 �% �

���%3 � �$��N) 9��n
 ,�8�nB 9����n 9T�B�8	

P� �I�$�(Q �� R)�Q I�!=6� � #82�$ ����]� 9��

P� 9T�B�8	Bv� �� #82�$ �X���% 9��n� �n H��D8

����$�#�	 9��#����+ � ��;�
 9����3 ��� �(Q 9��

�	
� #�G� #	'+ #% @O0� ��"% o6��
 �� #% ����

 l�	G
500  :1  R"�) �$��� ���?� I�	 �! ����N
3.(  
 

� -  ��=(���� d���( � ��Z�H�� ���5��1  

 9��(Q #"O� l���% �2��83� I�$�(Q ��$�� �� w�

 @	E?�
 #�G� ���� �Q��6,�S9��  Y	�+ �2��83�

 R"�) �$���6 ��	�3 �$�J+ #% � �		O+ ��M�
 #% .(

 ���
 �B��8Q� I��		|+ � ��� 9��(Q o6��
 �� 9T�B�8	B

	)�J] ���% l���% �,�S �� �� ���E
 9���� I�

 �O0� d	3�+ �P�� fR	O? �� 9��(Q �� ���� 9������

���3 #% ���?� 9��(Q o�! �8��� �M� �� �% � ����

 � ���E
 ���
 (9T�B�8	B ��8) 9��(Q j~ Y	�+

P� R"�) �� �O�� 9��7 d	3�+ �8��� �M� �� �% .(

���3 9��(Q �� R)�Q 9������ ����,�S�� �
 ���+

�E
 ���
 R"�Y� .���� �		E+ �� o�! �� �� �% �	�S

Z��	� #	'+�	
� 9�� ����,�S9��  Y� � �2��83�

�
 ����E
 ���
 >FG
 zF #O�N
 #% @O0� ���+

 ���?� ���E
 ���
 ��	]^ �		E+ � >FG
 �� ��JN
 zF

 .��3  

 

 NG�6����Y ��9> �G<� �5I� .�� �� ���� �IJ�� ��,- ��/�.0� �.'�  
  

  
 NG�7e�� �� ��.'� ���� E�� Y ��A� f���� . �<�� ���� ����� �IJ�� ��,- ��/�.0� �.'�  .��9> 	1 N\�> ]���� 2��1��

��1� 	1 N\�> N����" (OP1Z�H �� ��P2, P3, P7��1� 	1 N\�> N����" (R �Z�H ����  P8, P1, P4> N����" (T �g 	1 N\�

��1�Z�H �� ��P16, P5, p6 ��1� 	1 N\�> N����" (^ �Z�H �� ��P24, P21-2, P21-1, P20, P27-1   

21  



��������	 ���� �� ������� ����� ����12����� � 24 ��� �	 � !���" �97    

 

 

 hA� 

�
 ���� �56 ��E
 9����1� 2 �$�	�	� X	B��- ���

 ���G
Na2O (7.39-9.71) �-���G
 � @� ~�% �� 

CaO(1.47-5.04)  �K2O(0.62-1.44) �
 �	$�� � ���%

� ������ �� �=3��	B� �+ @	OB- ����N
 �� ���? ���=3�$T=

�
,��;) ���	� 1.(   I��		|+ ������Ca  �]�% R%�G
 ��

�- �� :�	�3 � � )� �)��! ���
 ���� �� �% ����

 ���G
 C$�X2�CaO ���G
 Al2O3  �FeO �MgO �Ba  �Sr 

 ���G
 � C$�X2�Si2O �Na2O �K2O  �Rb  #82�$ C��3

 R"�) @�8 C$�X2� .(Al2O3  C��3 �Si2O  @ E%

; ��� �$X�$�Al
3+  9�; #%Si

4+  9��m��8+ ���$�; ��

�
 ���=3�$T=� C$�X2� .���%FeO �MgO �Ba  �Sr  

 9�5% �)��! �$� ��� �$X�$�; @ E%Ca  �E	O6 .@�

 C$�X2� �% #3 @�CaO  ���G
 ���=3�$T=� d	3�+ ��

Na2O �- �� C��3 .���% #8��� C��3 ���� ��K2O  �

Rb 3�$T=� d	3�+ �� #% �)��! �$� ��$X�$�; @ E% ���=

 9�;Na �
�- ���� � ���% ����3 ���� �� ��Na2O  ��

 C$�X2� R%�G
CaO �
 @	EO+ R"�) ��38 #������� .(

 ,��; �� #31  R"� �7  �@� ��� ���� ����

�- d	3�+ � ���% 4$� �56 ��E
 9����1� 2 �� ��

�
 �=3��	B� �+ @	OB- _�� .���%  

9��%  ��56 ��1� 2 ��E
 ��0��3 ��	]^ #O�N
 �� w�

 �� 9����
 �8��� �M� �� �% � �$��N) I�	 �! ��5��

 @	E?�
 :# �;,�S9��  �� ���� I�!=6� ��2��83�

#���� � 9��(Q��] �� 9�	��P� �9��(Q �� R)�Q 9��

 ����]� ���8
� � d	� ����E
 ���
 K�80� ��N� � ��2

 zF �� ���E
 ���
9��(Q �� ��
- @�% ��2 ��	
� ���

Z��	� �B��� ���8
� �� Ym�? 9��–  .�$��� Y	�+ �%��;

#��� #%C	% ����	��% �� #3 9� �$�+,�S9��  �� 9��(Q

 #% @O0� �>6�G
 �$� #	'+ �� w� .����% �	0
 ��

�- �	% ��JN
 [�F �� 4$ �� #O�N
 K�� #% ��

�$� �� .�$��� ���?� Ym�? >6�G
  >FG
 zF ��8%� K��

Z��	� ���8
� �� ���E
 ���
 Y�+ � #	'+ ��	E
 9��

�
 >FG
 �� �	% ��JN
 �� % �� Y5Q w1 .����

R)�Q �% ��B��8
)�2 �� >6�G
 @Q�0
 :�pn �	% # 

�-�
 #O�N
 ��� �����"�� � �8E$��) ���1393 .( ��

 �� @Q�0
 e=8]� #3 �+��) �� �� �8�3 �B��8
 >FG


30 �%�0Q �	���	
 �� ����% �)��  ) ( �� �

���� �	���	
 �� �I��J�$� �	< 

)(  ���(8��
���  � ���
)

:�GE$ ����1391 f� I��5+ � ��E
 �@E�) I����$���� 

��E
 @���E
 ��1394(.  I�O�N
 oO6 l�� �$� �%

 ��1� 2 ��0��3 ���E
 ���
 Y5Q ��� ��5�� �56

99286  �- ��	]^ T��+ � dE"
�8
258145  #% �+

�
 ���-�% �EF? ��	]^ ����! ,��;) ����2 ��X	
 .(

]^	�� ���%$%��  ��� �8��� �M� �� �% X	� ��E


 �� R)�Q I�!=6�,�S�- Y	�E+ � �� >6�G
 �	2�6 #% ��

 �+ ��0��3 �B��8Q� #
��� ��2 �%)   �	% # )�2,�S(�� 

 �- ���G
  � �� #O�N
 ~�% K�� #%41280  ���-�% �+

 ,��;) �$���3 {�JD
 ��� #3 @� �3^ #% ��~ .(

 �����$�
�- #5	8� l���% I�O�N
 �� ���E
 ���


6/2 8�� �% ���� .@� ��� #82�� �M� �� dE"
 �8
  
 

�,�����Y  

 �(Q � �$�	�	� X	B��- R	O? �� � 	J(+ I�2��83� I�	 �!

S,�9��  �2��83� RN
 �� �� �56 I�1� 2 ��0��3

�$=
 �
� #GF�
 d	3�+ ���3 LD�
 e�� �% �

���3 � �$�	�	� K�80� ���� ����E
 ���
 o	?� ����

 �� �E% .�� ��5�� ��E
 ��	]^ ��X	
 �		E+ � ���E
 ���


9��(Q#���� � � 	J(+ �2��83� 9���� 9����% �- 4$ ��

E%�
 �2��83� #"O� 9T�B�2��
 �8��� �M� �� �% R"� �

��g$� �RN
P� ���0��3 4	8�T 9�� �		E+ ��O�� 9��

 �� w� .�� Y	�+ }��!� �� ���E
 ���
 R"� � ��2

R	2��� #	'+ � ���E
 ���
 �� 9T�B�8	B ��8 Y	�+ 9��

�	
��- ���� .�� Y� ���E
 ���
 >FG
 zF ���

�	% ��JN
 Y5Q #O�N
 �% \�8$�'�  �>FG
 �� [�F

�X|
 X	B��- `$�8� l���% ���E
 ���
 ��	]^ ��X	
 9��

 e��83 I�	 �! �� R)�Q `$�8� .�� �		E+ ��E
 9��(Q

�
 ���� �56 ��1� 2 ��E
 � 	t(+ ���E
 ���
 ����

 � ���% �=3��	B� � @	OB- _�� �� ���E
 ���
 Y5Q

99286   �- ��	]^ � dE"
�8
258145 �+ �
 .���%  

  

�1!i��/�  

��'% �� ��	% �|)� 9�?- :��; �56 ��1� 2 ��E
 ����%

.Y$��X��1 9��"�� @%�%  
 

 

22  



��������	 ���� �� ������� ����� ����12����� � 24 ��� �	 � !���" �97    

 

 

  

  

 NG�8 f�1!�1 N��I� �� R���� � �0\1 �\��j 	1 �)�� ^1���K( f���� ���1���� .Ca �� ����/�.0� :���( �� �,- ��/�.0� �.'�  

  

Z�.L 3 �P���>1 ���)* �<��A� .- ��/�.0� �.'� ����� �IJ�� ��,d%�M a-�I� E�� ��  

 �� �	% �� >?�� T��+

 �B��8
 zF (Ton)  

{�JD
 ��� 

(Ton/m3)  

 �� �	% �� >?�� Y5Q

 �B��8
 zF(m3)  

�	% # )�2  zF ��

B��8
 � (m)  

 �� @Q�0
 �	���	


 �B��8
 zF(m2)  

>6�G
 @Q�0
  

(m2)  

>6�G
 �3 

5753.2 2.6 2212.8 26.5 
 

83.5 

62 

105  
S1 

S2  

8222.5 2.6 3162.5 23.0 
 

137.5 

105 

170  
S2 

S3  

8840.0 2.6 3400.0 25.0 
 

136.0 

170 

102  
S3 

S4  

6240.0 2.6 2400.0 25.0 96.0 
102 

90  
S4 

S5  

2854.8 2.6 1098.0 18.0 
 

61.0 

90 

36  
S5 

S6  

2901.6 2.6 1116.0 24.0 
 

46.5 

36 

57  
S6 

S7  

3289.0 2.6 1265.0 22.0 
 

57.5 

57 

58  
S7 

S8  

2470.0 2.6 950.0 19.0 50.0 
58 

42  
S8 

S9 

709.8 2.6 273.0 13.0 21.0 
42 

0 

S9 

S10 

41280.9  -  15877.3  -  -  -  Sum 

23  



��������	 ���� �� ������� ����� ����12����� � 24 ��� �	 � !���" �97    

 

 

 a����  

�	0Q) � ����1382���+ 9T�B��8� � �2�����8� ( 9^�(� 9��

��$�� �e��6� ������� � �
� Y E
 @	%�+ ������� #
��

 ����'+ �'�155.{  

) e ����'11392���3 #0$�G
 ( �$�	�	��mT � ����

#!��5
 9���	m�8	���� .�
� � ���B� 4	��+� � 9��

��$��������3 #
��� !�% ������� ����� .����� ��	

178 .{  

) - .9��
� � .- ����� �.K ��8E$��1393 (�G
$#0  K��

�D+	� ]^	�� �3 K�� �% >6�G
 _�� ��$5	P� ��� ��$%� �

]^	�� ��E
�  ��8� �� >?�� �~ ��3 I�(02 ��0��3

�'3	� $# �% �$� ��Q� ���'
 w���(�3 �	�5�� �

 ���E
599 -591.  

) � .9��N
1387 � ��2 I�EB�F
 �� 	t(+ I�2��83� (

9��J8?�  C� ��E
 @	
��3 ��0��3 ��	]^ �		E+ �

��$�� .��
�3 #?��(� �@��%-������3 #
�� CD% �����

���� ���E
 ���'
 ���
�3 ����% �	'� ���211 .{  

����
 ) [1385�� ,�)� ( �$�]^ �%�$��� � e��83� ��$�;

��E
�������� ��'; I����8�� .� 
�	�O3	�� 832 .{  

:�GE$ � .[ .���
) _ ����1391 � �	�D+ (���$%�� �]^$� 

��E
� .��	� ������� I����8�� .���$� ���224.{  

��$� I��5+ � ��E
 �@E�) I����) ���E
 @���E
 ��1394 (

 ��
�� .�2��83� I�	 �! ��$�� K��X� #	'+ R�EB���8�

 .���$� ���'+ ���E
 ���'
 ��M�48.{  

Agbor1, A.T. and Shehu, O.U (2013 ) Geology and 

Economic Evaluation of Odobola, Ogodo 

Feldspar Minerals Deposit, Ajaokuta Local 

Government Area, Kogi State, Nigeria. Earth 

Science Research, 2: No. 1. 

Busenberg, E. and Clemency, C.V (1975) The 

dissolution kinetics of feldspars at 25 
0
C and 1 

atm CO2 Pressure. Geochim. Cosmochim. 

Acta, 40: 41-49. 
Harben, P.W. and Kužvart, M (1996) Industrial 

Minerals. A Global Geology. London. 

Industrial Minerals Information Ltd. 462 p. 

Jafarian, M. B. and Zamani Pedram, M (1999) 

Geological map of Malayer 1:100000. 

Geological survey of Iran. 

Jeol, E. A (2011) Observations on the occurrence 

of plagioclase feldspars. 

Liu, R., Wu, H. and Wei, X (2017) Anomaly 

distribution and genesis of feldspar in the 8th 

Member sandstone reservoir of Shihezi 

formation, Permian, Ordos basin. Journal of 

China University of Mining and Technology, 

46: 96-105 

Olson, J.C (1944) The Economic Geology of the 

Spruce Pine Pegmatite District, N. C: North 

Carolina Department of Conservation and 

Development, Mineral Resources Division, 43: 

Bulletin. 67 p. 

Stocklin. J (1968) Stractural history and tectonics 

of Iran.A review Am. Assoc. Petrology. 

Geological Bulletin, 52: 1229-1258. 

Stormer, J. C (1975) A Practical Two-feldspar 

Geothermometer. American Mineralogist, 

Department of Geology, Uniuersity of Georgia, 

60: 667-674.  

Tarawneh, Kh., Nawafleh, H. A., Shakkour, O. and 

Dana, j (2012) Exploration and evalution 

investment opportunities of feldspar ore in 

Jordan: Annual of the university of mining and 

Geology "ST. Ivan Rilski", 55, Part l, Geology 

and Geophysics. 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

24  



��������	 ���� �� ������� ����� ����12����� � 24 ��� �	 � !���" �97    

 

 

 

 
 

Geochemistry and reserve estimation of Tajar feldspar mine (Samen, Hamedan 

province) based on detailed exploration data during mining 
 

Z. Sharifi Seresht
1
, H. Shahbazi*

2
, F. Darabi

3
 and M. H. Ahmadi

4 

 

1- Dept., of geology, Payame Noor University of Hamedan 
2- Dept., of geology, Faculty of Science, Bu-Ali Sina University, Hamedan 

3- Dept., of geology, Payame Noor University of Esfahan 

4- Dept., of geology, Islamic Azad University North Tehran Branch 
 

* shahbazi.h@gmail.com 
 

Recieved: 2017/6/6      Accepted: 2018/5/6 

Abstract 
The Tajar feldspar deposit is located at 15 km southwest of Malayer city, 4 km northwest of Samen 

city, in the Hamedan province and west of Iran. Study area is located in the north part of the Sanandaj-

Sirjan geological zone. Detailed exploration activities carried out for determining of geometrical data 

of mineralized zones. Indeed, according to the morphological and geometrical data of deposit, the 

rectangular exploration grid was designed and 45 exploratory boreholes (520 meters total depth) were 

drilled. Furthermore, for determining of shape and dimension of mineral deposit, lithological columns 

of mineral deposit and host rocks were designed. Then by providing their geological profiles, at first 

the volumes that enclosed between each section was calculated and eventually the mineral deposits 

was determined. Detail exploration results show that the Tajar feldspar deposit have 99286 m3 volume 

and 258145 tons deposit. Tajar feldspar deposit is sodic type and their mineral composition is 

oligoclase to albite. 
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