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�EG, `] �
��'H#*A� *�B �'3���6 '��
�A, .

1�"�"$��
,
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&�7�G�2� 
�5A�� JG���,#7 
� �7�& �� (B�� K�', �9G�E K9A &, G5�,&�7 �.�b,�
�E JG�
&�7�G�2� 
�5A�� JG�3� &, ��,#7 G�2� 
J.

4,�7��, b��6 ��EG$6'H#9'DOH � (�6� 
K9A �� &O6#�EG�
&�7�G-. �#� �� '/�.<b�#R� ��6�G�E 1'� 8,�, 	 �*+1'F $6
�&,
��6���, G�E'$M,)1 �#� �� ��.�b$6'H#9'7 �� ���5	, ",� �7 p��A (�6� 'DOH (
*+1 � �E&O6#' �� �	�7 F
5�� �� 
-. �#� �� �E&�7�'/�.Wb

*+1'F $6
�&,��6�G�E �&'�9���
$M,)1 �#� �� &�7��.�b�#S�6 '9'5�DOH 8)B 
-. �#� �� �E&O6#'/�.�b)-1
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][q[�A, �)B :�-5@, .

 [
 D

O
I:

 1
0.

18
86

9/
ac

ad
pu

b.
ijc

m
.2

5.
3.

60
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 ij
cm

.ir
 o

n 
20

25
-0

7-
05

 ]
 

                             3 / 10

http://dx.doi.org/10.18869/acadpub.ijcm.25.3.609
http://ijcm.ir/article-1-958-fa.html


8|#� ��$=�, �$% �R�N �#� 'R, G�#A 8, 
, �A�9B ���6 � �A�9B�#$7 �$4� ���

������� ���	
6 1 �M�9B �#~9� �7'B P'3'��
��6 ��� 8Q &, ���r5A, � �E

A� 7��EG)/7 GDOH �
$6 � &O6#'H#9'��#3� �� (�6� �EG
�
241 &�7�
�)�)B .�5�
d�)R �� ��EG[�h�)B ����Q )�,.

/89	8�� 
�7 �R#1�7��,� �EGd�)R [��6 ��EGDOH 
��#3� �� &O6#

�
&�7�G6 1 '&)�Q P
()95�E&�A �,G-�Q &, )91��-% 8Q '�
)[q/Yk �1 yk/qu)]�� (&#1��, �)[[/Y�1xk/q)]�� (�

1�#�Q'�)wh/hu �1 xy/wu )]�� .(,
6 1 (', 7 PGDOH 
&O6# 

�7�
!T��EGK9A A�9B�)�
&�7�G(�,#�3E���,� .)]��
I�7G-�Q'�,)M� �)9E� 8�+� Î�35N, ����� !�G)A
3�

�A,.

(��9�2��*��$ 
$6'H#9'(�6� �EG241 
,�,� �)B �G�#5AI�� '�)qh/kk �1 
xY/kk)]�� (1�5��, �'�)wq/k[ �1 uu/k[)]�� (�

A� 	'$'�)ku/[w �1 qx/[w)]�� ()95�E)d�)Rh.(
H', �� (�6� 
K9A (�EG�
&�7�G��� �,�#3� :�A,  7 )97G
H'(�6�  �E][u[� j#� &, 
�H#')G)95�E �� �� 5�!)A
p
b�$6 'p–9�'2
"#�, @ �,���!')�  .

:�&
5�5�
�241
��
B&,� H2��m��G,DOH
&O6# �� K9AEG��
G&�7�.d#� 	 ��6��E�7G,&, y�6,'8T�-A�`� �)B �A, .BDb�H'
(&,  1
&�A��*BQ )NG.

�	��� Rock type 
xy xuxqxYxkxwxhx[x\yxyyyuPoint No. 

kY/q\ kq/q\ y[/q\ [w/q\ yu/q[ [k/q\ [y/q[ [[/q[ kk/q\ yx/q\ Yy/q[ qu/q[ SiO2

\u/\\Y/\\q/\[\/\\q/\\k/\\u/\\w/\u/\\k/\\Y/\\q/\TiO2

\k/hy xY/hy yu/hY \h/hk yw/hk Yw/hk hY/hY qu/hY wh/hk xY/hY yY/hk uw/hk Al2O3

\w/\\w/\BD \Y/\\[/\\[/\\h/\\[/\\w/\\[/\\[/\\[/\Cr2O3

qu/\uy/\qu/\Y[/\uq/\hh/\uy/\yh/\u[/\yq/\yY/\y[/\FeOt

\Y/\\h/\\Y/\\[/\\[/\\h/\\w/\\w/\\[/\\[/\\h/\\[/\MnO    
qx/\uw/\u\/\kY/\wY/\w[/\hx/\Yq/\kY/\wY/\w[/\w\/\MgO    
wk/wyq/YYy/qYu/ukx/Y[q/YyY/Yy[/Yuu/YYk/qYx/qqx/YCaO    
\h/Ywh/hkw/kqh/qqx/Y\k/Yw[/Yxh/Ykh/Yqk/Yxy/Yuk/YNa2O

Yw/\yh/\yu/\ku/\yy/\Yh/\YY/\y[/\ku/\uu/\uw/\uy/\K2O

yy/xx \[/[\\ \w/[\\ xk/xx xk/xx xx/xx w\/xx uq/xx yh/xx yw/xx yk/xx yx/xx Total   
\h/[[ [y/[\ uw/xuy/[\ \h/[[ ky/[\ \k/[\ yk/xuy/x\h/x\w/[\ \h/[\ Si 

\[/\\[/\[Y/\\[/\\[/\\[/\\[/\\[/\\[/\\[/\\[/\\[/\Ti 
kh/YYw/qxu/q\u/Yw\/Ykx/Y[q/qqq/q[u/qx\/qyy/Yy\/YAl 

BD BD BD BD BD BD BD BD BD BD BD BD Cr 
[\/\hw/\hu/\\y/\[[/\\w/\[h/\hY/\[y/\h[/\h\/\[q/\Fe  

BD BD BD BD BD BD BD BD BD BD BD BD Mn 

\[/\\h/\\w/\BD \h/\BD \[/\\h/\BD \h/\\[/\\h/\Mg 
hY/[[u/hwh/hkx/[kk/\yw/\YY/\Y\/\kk/\kx/\Y\/\kx/\Ca 
uh/[uu/\[q/\wu/h\\/huy/hq[/hwk/hwh/h[Y/hhq/hY\/hNa 

h\/\[\/\hk/\[[/\\x/\\u/\kh/\k[/\hw/\q\/\kx/\[[/\K

uh/[x xx/[x yk/[x x[/[x uu/[x qx/[x yx/[x \\/h\ xw/[x ku/[x kq/[x ux/[x Total 

xy/wu qk/hu yx/wh wu/wu w[/ww kq/w\ k[/w\ wh/hu kh/hu wY/hu wy/hq h[/ww An 

[q/Yk hq/qu x[/qh qq/Yx yu/Yx Yu/qk uY/qq \Y/qu qw/qu yk/qu yk/qq xu/Yx Ab 
yY/u[[/Y[x/quw/Yyh/qxq/Yxk/qqw/Yu[/qy[/qux/qyh/qOr 
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)$R�����3B ���2'
�H ����J
,� �5M�A ('�& ��0
�R � �
�'��6 �3'B �%#34� G&�7�
� G�E. . .���

:�&
6�5� 
�241
�$6'H#9'(�6�  �� K9AG�E �
G&�7� �%#34� 	,'�#'5���6'8,��.d#� 	 ��6��7G,&, 6 �6,'8T�-A�`� �)B �A, .BDb
�H'
(&�A��*BQ )N &,  1G.

�
&�7� Rock type 
[[[ [[\ [\x [\y [\u [\q [\Y [\k [\h [\[ [\\ xxPoint No. 

uy/Yh xy/Y\ Yw/Y[ xx/Y\ \w/Yh qY/Y\ qq/Y[ wq/Y[ xu/Y[ q\/Y[ hh/Y\ yY/Y\ SiO2

[\/[yk/\\x/[qy/\xk/\\w/[\q/[\w/[[\/[\x/[x[/\\q/[TiO2

h[/[qY/[qq/[hk/[uY/[u[/\qh/[w\/[[k/[[u/[uY/[yk/[Al2O3

BD \w/\BD BD \h/\\k/\\[/\\[/\\h/\\[/\[\/\[w/\Cr2O3

hY/[[ yy/[[ ww/[[ qq/[k u[/ykY/xY\/[\ hY/xk[/[h h\/[k qh/ukk/uFeOt

ww/\kx/\hx/\wx/\w[/\hu/\hh/\[u/\hx/\wx/\h[/\[y/\MnO    
ky/[[ Yy/[[ wy/[h [Y/[[ \x/[Y hy/[h YY/[h w\/[k qY/[[ yq/[[ \h/[Y hu/[Y MgO    
[w/h[ xY/h\ \h/h[ \Y/h[ \\/h[ [q/h[ \h/h[ w[/h[ qu/h\ uu/h\ \\/h[ yq/h[ CaO    

Yy/\Yh/\qh/\Yq/\qu/\qk/\kq/\Yx/\Yq/\qY/\qh/\qh/\Na2O

BD BD BD BD \[/\BD \[/\BD BD BD BD \[/\K2O

yk/xx xk/xx x[/xx uh/[\\ Yk/[\\ hw/xx [[/xx ww/xx yh/xx qu/[\\ Y[/[\\ hq/[\\ Total   
x[/[xY/[yx/[xq/[xq/[xw/[x\/[x[/[yu/[x[/[xq/[x[/[Si 
\h/\\h/\\w/\\h/\\h/\\w/\\w/\\h/\\w/\\h/\\[/\\h/\Ti 
[Y/\[y/\[u/\[u/\[y/\[[/\[u/\[Y/\[x/\[Y/\[y/\[u/\Al 
[Y/\[u/\[q/\[q/\[u/\[\/\[q/\[k/\[y/\[Y/\[u/\[Y/\Al(IV) 

BD \[/\\[/\\[/\\[/\\[/\\[/\\[/\\[/\BD \[/\\h/\Al(VI) 
BD BD BD BD BD BD BD BD BD BD BD \[/\Cr 
kw/\Yu/\wu/\ku/\hy/\w[/\wk/\hq/\k[/\kq/\hk/\hk/\Fe  
\[/\\h/\\[/\\[/\\[/\\[/\\[/\\[/\\[/\\[/\\[/\\[/\Mn 
qY/\Yh/\uh/\qk/\yk/\uy/\uw/\yh/\qy/\qw/\yx/\yh/\Mg 
yx/\yu/\yu/\yu/\yk/\x\/\yy/\yy/\yu/\yu/\yk/\x\/\Ca 
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