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saf66/AB �|/�z ��/�x ��/y ��/� y�/� �z/� ��/� �|/� y�/� yx/� |x/�|
saf81_10 �x/�� �x/�� �|/� �|/� ��/� �x/� �z/� ��/� �y/� ��/� y�/�z
saf81_12 ��/�� �y/�� ��/� �z/� ��/� |�/� ��/� ��/� �x/� ��/� ��/�|
saf81_15 ��/�� ��/�� ��/y x|/x y�/� y|/y xz/� ��/� �z/� ��/� �y/�|
saf81_16 �y/�� x|/�� ��/� |�/� ��/� x�/� zx/� ��/� |z/� �x/� ��/�|
saf81_2 |z/�� �y/�x x�/� |�/y ��/� yx/y ��/� ��/� z�/� �x/� y�/�|

saf81_21 ��/�� ��/�� �x/� y�/� y�/� �y/� |�/� �|/� ��/� �x/� ��/�z
saf81_32 y�/z� |�/�� �x/� z|/� y�/� ��/� ��/y ��/� yx/� z�/� y�/�|
saf81_6 ��/�| yx/�� y�/� ��/� ��/� z�/y �|/� ��/� �y/� ��/� �y/�|

saf81_62 �|/�� ��/�y |�/� yx/� �x/� �x/� ��/y ��/� �|/� ��/� ���
saf81_66 z�/�| y�/�� ��/� z|/� ��/� ��/� ��/� ��/� y�/� �z/� ��/��
saf81_67 �|/�� y�/�y ��/y z|/y ��/� ��/y ��/� ��/� z�/� ��/� �|/�z
saf81_7 ��/�� ��/�y ��/� ��/� �y/� x�/� ��/y ��/� �x/� ��/� ��/�|
saf81_9 ��/z� z�/�� �y/� x�/� �y/� ��/� zx/y �y/� |�/� ��/� �y/��
safm-1 ��/z� x�/�� �|/� x�/� y�/� ��/y z�/y ��/� x�/� �y/� ��/�|
safm-10 x�/�z ��/�� ��/y ��/� ��/� ��/� ��/� �y/� z�/� ��/� �z/�x
safm-14 ��/�� �x/�y ��/� �x/� |y/� �x/� y�/� ��/� |�/� y�/� ��/�z
safm-15 ��/�z ||/�y �y/� x|/� �x/� |x/� ��/� �|/� z�/� �z/� y�/�|
safm-18 x�/�� z�/�y �|/� �x/� z�/� ��/� z�/� ��/� �x/� �y/� ��/�z
safm-19 z�/�| xy/�y y�/� �z/� ��/� �y/� |�/y �x/� �y/� ��/� ��/�z

safm21/A y�/�� ��/�x x�/y yx/� x�/� y|/� x�/� ��/� �|/� x�/� �x/�|
safm-25 z�/�| ��/�y �y/� y|/� zy/� �z/� ��/y ��/� ��/� �y/� ��/�z
safm-3 z�/x� �y/�� ��/z |�/� �x/� ��/� ��/� ��/� �z/� �x/� ��/�z
safm-41 |�/�| ��/�y �z/y x�/� ��/� ��/� |�/� ��/� ��/� ��/� �|/��
safm-42 ��/�z ��/�x ��/� ��/� �|/� ��/� ��/y ��/� zy/� �z/� �y/��
safm-44 ��/�| y�/�x ��/� yx/� x|/� ��/� y|/y ��/� ��/� �y/� z�/�z
safm-45 �|/�z z/�� �z/� |/� �z/� ��/� �y/y �z/� z�/� yy/� zx/�z
safm-46 ||/�� z�/�y ��/y yx/� x�/� yx/y zy/� ��/� |�/� x�/� yy/�z
safm-47 |y/�� �y/�� �|/� xz/� y|/� �z/y ��/y �z/� x�/� ��/� |�/�x
safm-48 ��/�� ��/�� �/� ��/� |z/� z�/� �|/y ��/� ��/� �x/� zy/�|
safm-50 ��/�� y�/�x �/y �/� yx/� ��/y ��/� �y/� |z/� x�/� zy/�|
safm-51 �|/�| �y/�y ��/� �z/� z�/� ��/� ��/y ��/� zy/� y�/� �y/�|
safm-6 �|/x� |�/�� x�/� ��/� ��/� ��/� �y/� ��/� �x/� ��/� y�/�z
safm-7 �x/x� �y/�� z|/z ��/� ��/� ��/� �y/� �y/� �z/� ��/� ��/�|
safm-8 ��/xz ��/�� ��/� �z/� �|/� ��/y y�/� �|/� �z/� �y/� �y/�|
safm-9 ��/x| ��/�z x�/z ��/� �y/� �z/� x�/� ��/� �|/� ��/� ��/��

Kha-Mz1 ��/xz x�/�z �|/x ��/x �|/� x|/� ��/y �/� �z/� yx/� y�/�| ��x x� �y �y x| ��
Kha-Mz2 �|/x� �x/�z yx/x y�/y ��/� y x|/y ��/� �z/� y�/� z�/�| ��� x� �y �� x� y�
Kha-Mz3 z�/x� �|/�z ��/x |�/y �|/� |�/� �y/y �|/� |z/� ��/� �/�| z� �y �� �� yx �|
Kha-Mz4 �z/�� x�/�z |�/y x�/y x�/� x/y ��/� �|/� |�/� ��/� z�/�| �x zy �y �� yz ��
Kha-Mz5 ��/�� y�/�� ��/� ��/� ��/� ��/y z|/� �|/� x�/� ��/� ��/�x z� ��� �� �x �� ��
Kha-Mz6 ��/y� zx/�� ��/z ��/� ��/� y�/� ��/� �z/� �|/� xy/� yz/�y ��� y| �x zy �y� ��
Kha-Mz7 �/xx �y/�| ��/z ��/� zx/� |�/� �x/� �/� ��/� xz/� �z/�| ��y |� �� �� �� |�
Kha-Mz8 �|/x� |�/�| |y/x �z/x xx/� ��/y �|/y ��/� ��/� y�/� z�/�z ��y �� �� x �� ��
Kha-Mz9 �z/x� x�/�| ��/� y�/� �x/� ��/� �z/� �/� ��/� y|/� ��/�| �x x� �� � y� xy
Kh-Mz10 ��/xz |�/�z xy/� �y/x y|/� ��/� |�/� �/� �y/� x/� ��/�� ��| |� �� �� �� ��
Kha-Gd1 ��/�� ��/�x x�/� y�/� �/� ��/y �y/y �x/� y�/� �/� ��/�� y| ��� x �� �� �x
Kha-Gd2 y/�| ��/�x ��/� �|/� ��/� y�/� �y/y �x/� yy/� �y/� �/�| xz �x z �y xy ��
Kha-Gd3 ��/z� yz/�x ��/� ��/� ��/� y�/y �y/� ��/� ��/� �|/� ��/�| �� �| � �� �� yx
Kha-Gd4 ��/z� �z/�y ��/� �y/� x�/� x�/� �x/y �y/� ��/� ��/� y/�� �� |� � �� �� y�
Kha-Gd5 ��/x� �y/�� ��/z �y/z z/x x �x/� �z/� ��/� xz/� ��/�| �yx �|� �z z� xz� ���
Kha-Dc6 x�/�� y�/�y z�/� ��/� ||/� ��/� �z/y �x/� y/� �/� ��/�z x� |y z � �� yz
Kh-EDc7 z�/x� |�/�x ��/x |y/z |�/y �y/y y|/� ��/� ��/� �z/� z�/�x �y� y� �� x� �� �y
Kh-EDc8 z�/x� �x/�x �y/� x|/x �z/y ��/y ��/� ��/� �z/� x�/� �|/�� ��x ��� �� y� �x� �yy
Kha-Lp1 ��/y� x�/�� yx/�� ��/� ��/� �y/� |x/� ��/� ��/� ��/� �|/�x �z� �x� yx ��y �� ��z
Kha-Lp2 �x/yx ��/�y ��/� xz/| |x/x ��/� ��/� ��/� ��/� |�/� �z/�� �xy �|| �y �� x� z�
Kha-Lp3 �/y� y�/�� �|/� �/�� ��/� �|/� �|/� ��/� y�/� ��/� �|/�y ��z �x� y� �y� x� ���
Kha-Gb1 ��/y� ��/�y �y/� �x/� yx/� ��/� zy/� �z/� x�/� yx/� zz/�� ��� ��� �� �| �� ��
Kha-Gb2 �|/y| �/�� ��/� �/�� y�/y ��/� x�/� ��/� ��/� z�/� |�/�| ��� �� �� y� ��� |�
Kha-Gb3 x�/y| �x/�| �y/� ��/| �|/y ��/� �x/� �z/� �x/� �/� ��/�� �|x |� �| �� �y |�
Kha-Gb4 z�/y� ��/�| ��/z |�/z z|/y ��/y ��/� ��/� ��/� x�/� zx/�� ��x �x �| y� �z� ||
Kha-Gb5 |�/x� �x/�x ��/z z�/| z�/x �/� yy/� �y/� �|/� �/� xx/�� �x� ��� �� �x� ��� �x
Kha-Gb6 ��/x� z�/�� ��/� �y/z x|/� ��/� �/� ��/� yz/� z�/� ��/�| �zy z� �� �� �z� |x
nia-288 ��/�� z|/�� |�/� |/� �y/� ��/y xy/� �/� ||/� ��/� y�/�� ��� |y �/y �� �x� |z
saf-301 z�/�� xx/�x ��/� �/y z�/� �x/y ��/y �/� z�/� yy/� yy/�� z| zz �/� �z �� |�
saf-303 �/�| �x/�� ��/� ��/� �z/� z�/y y/� ��/� �y/� ��/� xy/�� �/�� |� � �x �� yy
saf-304 �y/x� yy/�� x�/x ��/� ��/x �|/� ��/y �x/� ��/� ��/� x�/�� ��� ��� � |� �z z�
nia-364 xx/�� ��/�� ��/y zz/� ��/� �z/� ��/� �/� |�/� �z/� ��/�� |/�� z� �� �� ��� |�
nia-365 �x/�� xz/�z ��/x �x/� �/� |�/� �y/� �/� ��/� yy/� �|/�� ��x zx �x �x ��� �z
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1ادامه جدول
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saf66/AB  y�� �y |/y �� �| �/| |�/�
saf81_10  y�x �� �/� �x �� |/x �z/�
saf81_12  y�| �� � �� �� z/z zz/�
saf81_15  y�� �� |/� �| z| �/� |x/�
saf81_16  �z� �| �/� �� zx �/x �z/�
saf81_2  ��� �� x/� �y �x �/| |�/�

saf81_21  �yx �z |/� �� z| z/x |x/�
saf81_32  y�� �� �/� �� x� �/z z�/�
saf81_6  y�� y� y/| �� �� x/x |�/�

saf81_62  y�� �� �/| �y zy �/� |�/�
saf81_66  �|� �y � �� x| � �x/�
saf81_67  yxz �y �/| �� �z y/� ��/�
saf81_7  y�z yx �/� �x �� �/x |z/�
saf81_9  y�x �x � �y |z �/z �x/�
safm-1  �z� �� �/y �� yx �/| |�/�
safm-10  �zy �� �/y �� �x �/| |�/�
safm-14  ��� �� x/y �� �x �z |�/�
safm-15  y�z �� z/y �x �� �/x y|/�
safm-18  ��� �y |/y �x �� �/z ��/�
safm-19  �x� �� z/y �� �z y/z ��/�

safm21/A ��| �y y �y �� �/z �|/�
safm-25  �z� �| �/y �� �� |/� x|/�
safm-3  ��� �z �/x y/� xx x/� z�/�
safm-41  y�| �y x/y �y y� �/x z�/�
safm-42  ��� �| z/y �� �| �/| y�/�
safm-44  y�y �� |/y ��/� �� y/� x�/�
safm-45  ��z �x x/y �� �z �/� zx/�
safm-46  �y� �� y/y �� �� y/� ||/�
safm-47  ��x �� �/x �� �� �/� ��/�

safm-48/B ��� �| z/y �� �� �/� �z/�
safm-50  ��� �� �/y �� �� �/| x�/�
safm-51  ��� �| x/y �� �y | �|/�
safm-6  ��� �� y/x �/y yx x/� |�/�
safm-7  �|| �� �/x �/� y| |/x z�/�
safm-8  ��� �� |/x |/� yx �/� zy/�
safm-9  ��� �� �/x �/y x� z/� �z/�

Kha-Mz1 �/� zx� |/yz �/� z/� �/�x �/�z �/�� z/|z |/� y/� �/�� �/� �/� z/� �/� |/y �/� x/�
Kha-Mz2 � ��y y/�� |/� �/� �/�� z/�y x/x� y/��| � �/z y� x/� |/� |/� �/� �/x �/� �/�
Kha-Mz3 �/� xxy x/y� �/� z/� y/� �/�� �/�� �/z| �/� �/x �/�� �/� x/� x/� �/� y �/� �/�
Kha-Mz4 �/� z�� �/yz �/� y/� |/�� |/�� �/�� y/�y �/� �/x z/�� � x/� x/� �/� �/� �/� �/�
Kha-Mz5 �/� |z� z/y� �/� �/y �y �/�| �/�y �/|| �/� �/y |/�� z/� y/� y/� �/� x/� �/� �/�

Kha-EMz6 � ��� �/yz z/� �/� y/��� x/� z/�z x/�� �/� �/y �/�� y/� y/� x/� �/� z/� �/� �
Kha-Mz7 �/y z�� �/�� �/� �/� �/�� �� z/�z x/��� �/� z/z |/yz x |/� �/� �/� �/� �/� �
Kha-Mz8 �/� |y� �/zz �/� �/� �/�� x/y �/�| z/�x� �/� x/� �/x� �/� �/� �/� y/� x/z �/� �/�
Kha-Mz9 �/� x�y �/�� |/� x/� �/�� y/�� �/�| |/z� �/� |/y �/�� �/� y/� x/� �/� x/� �/� �
Kha-Mz10 �/� �|� z/�z �/� �/� y/�� �/�� �/xx �/��� �/� �/| �/x� y/x �/� �/� y/� z/� �/� �/�
Kha-Gd1 y/� zy� y/�z z/� x/� z/�z �/�� �/�� x/z� � �/� �� �/� �/� �/� �/� x/� �/� |/�
Kha-Gd2 |/� x|� |/yx |/� z/� y/�x x/�| x/�y y/|z �/� |/� �/�� �/� y/� y/� �/� �/� �/� �
Kha-Gd3 |/� x�� �/�� x/� �/� �y |/�x �/�� �/�� z/� |/� z/�z �/� �/� �/� �/� y/� �/� �/�
Kha-Gd4 �/� yz� |/yy z/� |/� �/�� y/�� |/�� �/z� �/� |/� y/�� �/� �/� �/� �/� �/� �/� |/�

Kha-EGd5  ��| �/xz �/� |/� �� z �/�� x/��� z/� | �/yx � |/� �/� �/� �/z �/� y/�
Kha-Dc6 �/� y|x x/�| �/� �/� y/�y �/�z y/�� �/�y |/� z/� y/�| �/� �/� �/� �/� �/� �/� z/�

Kha-EDc7 z/� �y� �/zz �/� x/� �/�� z/�� |/�y �y� �/� �/z x� y/� x/� z/� �/� |/x �/� �/�
Kha-EDc8 �/� z�� �/�� �/� �/y �| x/�y �/�y x/��x �/� �/� �/yy �/� y/� x/� �/� �/x �/� �/�
Kha-Lp1 x/� ��� �/�z �/� �/� �� �/�� �/x� �xy z/� �� �/xz � |/� � �/� x/| �/� �/�
Kha-Lp2 �/� z�� �z �/� �/y y/� �/� x/yx �/z| �/� z/� �/�� z/y �/� z/� �/� �/x �/� y/�
Kha-Lp3 � �|� �/�� �/� z/y �| x/� �/x� ��| |/� �/�� �/x| �/� |/� �/� �/� | �/� �/�
Kha-Gb1 �/� |�y |/�� y/� �/� z/�� x/y �/�� �/�� �/� �/� �y z/� z/� |/� �/� y/x �/� z/�
Kha-Gb2 � y�� �/�� |/� z/� �/� x/� y/x y� |/� |/y �/�x x/� x/� x/� �/� |/� �/� �/�
Kha-Gb3 �/� x|� �/�� y/� y/� |/� y/� |/�� �/zy �/� z/� �/�z � z/� |/� �/� x/x �/� z/�
Kha-Gb4 �/� ||� y/y� x/� z/� x/�� |/� �/�| �/��y x/� �/z �/yy �/� |/� �/� �/� �/� �/� �/�
Kha-Gb5 �/� �y� �/�| z/� |/� �/z �/�� y/�y �/��y z/� �/| x/y| � � �/� �/� �/z �/� y/�
Kha-Gb6 � ��� �| �/� �/� �/�� �/�y y/y� z/�y� �/� �/�� �/x| � � �/� y/� �/| �/� �/�
nia-288 y/� �y �/� �/z �/�� z/��
saf-301 x/�� ��� z/�x �/� �/z z/�� ��
saf-303 �/�� �/�� � �/� �/�� |/��
saf-304 �/�� x �/� y/| z/�z �/�y
nia-364 �/�y y/�z |/y �/� �/�� �z
nia-365 �/�y �/�� �/y z/z x/�� ��
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��
#R,2	 :�B-=H���
���H1/-	 )�H84q�4u" �H�("(#	 /H'�� 

n��K,W #A� �A��1 (!#�FU D
 ��: ( �,-8 �3�� �5 ~1,A� 
VR,HH
`V; )�HH5u/n#HHA� �HH-�� (Y5�(,HHR �)��u/�#HHA� �HH-�� (�

��5,�8 )��u/�#HA� �-�� (±/2A�HB K,HG�&�@ .�HB VR,
`V; 
NT3NT3 �F�� �5 �(� �
 /H�@ �5 ��G�@ Q�R#5 :(�(� " !�,8 �(�

 " !�,HH8lq�HH� N�T*HH5 (� O2HH1 /HH'�� /HH2B� .�B���HH1/-	:
-=���
�K�U�( �B�$ " !�,8 �A�5#; K,HG�&�@  ( �
�HB ��H�5,�8 �

�� !/
� ���@ �� ��5�;@ "  VR,
`V; ,H3�/.K,HG�&�@ Z,H�  ( �HB
 !,H�= �B�T�� " K,G�&�@,
Y2)� /2A�HB YGH1 �H5 :( ]u.[�H��M

 ��5,�8 :�B�,-8 �� /��8 O2�R)NT3u(���,H\" #)��*� /�(,5
�25%@  ( /78 �
 " !�,5 :#�)
�\ KVU �� /3�8 .

'&)A�)QMz� � :�"Y�,� Y5#5,{� ��A)Mz(!�,5 NU(��4S�((�,A1( �"Y�,شكل C#3 I,2\ ��,-��U I(#�	"#��P c
(� :!�,5 �{ :
A��"Y�,� Y5�(,{��_$� "�B:1�-����1( !�#{ <9= (� .�(+,G�"#8�B:A��"Y�,� Y5�(,{ �3�� �%�1#$� )QMz(���"Y�,� NU(� �� �

�"Y�,�
�,
�)Mz-Mzdi(.^(+,G�"#8�B:)An(A
�,
�,�(#$ ��8 �� O�� !#�5�!�,5 :,� S1,
 .

QMz 

Mz-Mzdi 
An 

Gd 

1m

Mz 

QMz 

بالف

تپ
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� ;,�	�#: ���  { ���M�O2 ��8/ �� 8�,5��5شكل�,
�,�(#$ :�B
!Y
�V; �,�.

�H��"Y�,� Y5�(,R E"#�	�,; �H	�8 :(�(� �HB H�  ( NT*HA� :/
��
#R,2	  VR,
`V; :�B )�54#A� �-�� (�1/-	 6�1�A; ���)�5

l#A� �-�� (��5,�8 �)�5u/�#A� �-�� (K,G�&�@ ")�54�H-�� 
#A�(� �� ��2:Y5�(,HR  ( �,-8 Y
� �QH-J( �HR �H1( ���H1/-	 

�.,F>� �8 " !/3 %�1#$� ���HR ��H
#-R ����
#1  ( :( :�HB
 !/3 N
/G5 ^"/�;( " �1�/�(.O21 �
( �� Y5�(,R �(/�� �B�q

�5�u�1( /'�� .�
#R,2	��H5 �B�H$  VR ,
`V; :�Blq��
�� N�T*5 (� O21 6>M /'/2B�.��
#R,2	 K,HG�&�@ :�HB

�q��uY�� ���1/-	 6�1�A; " /'�� �q(� O2H1 6>M /'�� 
�H� ���AU( �,�8 /HB� .�H�A2)� " �R#H
  ��&H1( ��H�5�;@ 

���R O21 �
( �.#	 :�B/2A�B �B .�_$� ��B�\ �a78 �� :�HB
 8 ���-�1 �^�,'�(�A�8����R �8 !(#FB �H
( �� XH� : �H1

O21 !/3 N�T*5 �B(/�.H8 K,HG�&�@ " ��5,�8 �,aM �^�,H'
 8 ��A2)� Y�� " ��
#R,2	 ��� K,HF7� �.#	 ���R D
 %(,2.

O21 ���*� �:/�1( :�B N�T*H5 :�F$�� :/��R( ~
(#3  ( :(
!/2B�:�1���@ ]o.[

���"Y�,� �B ! (/�( " !�,8 ��(� %��FB:HB�,-8  ( %@ :�u/q
�54�1( #���5 �� #A� �-�� .���HR �-H'( :�HB %@  VR,H
`V;
)lu/HH'�� (����HH1/-	 6�HH1�A; )lq/HH'�� (���HHR"#�;,2�-R
)�
`"(()�q��u/'�� (�T�� ")�H�;,$,-	 Q-J( ()u/H'�� (

�1( .�2�*��\ �B�T��  ( �a78 ���HR  ( :�HB :�HB �/H{ %�*H�
��/2B� .:�B�,-8 �/H�( K,HG�&�@ NTH3 �H8 QH-J( " !�,H8 �(�

 /�( !/3 �
Y>5 �
#-R " ^�28#R .�H��P@ ��R#
  ��&1( ���5�;@
 :�B ���R "�/{)��A2)� !}
" �8 (���R �� K,HF7� �.#	 :�B 
�B O21 �
(BA�/2.

�B"#8�$ ���"Y�,� N�� Y�� " !�,H8 �H�(� %��HFB �HB 8H�#A* 
5�79= ^�,�8����"Y�,� �� /��(� �(#= �B.DH�	�� ���HR �-H'(

 ��HHR"#�;,2�-R)/��HH;,
�()lq/HH'�� (�
,HH��( ")4u��q
/'��(�1( .!/H
� 6HR �(/H�� �H8 YH�� �H�;,$,-	 " K,HG�&�@ 

���,3 .�B���1/-	8�#A*  VR,H
`V; Z,�  ( )lq�nq/H'�� ("
8�^�/�  ( Z,H� /2A�HB �B���H1/-	 6�H1�A; .��&H1( ��H�5�;@

 ���R " �R#
  :�B�/{)�H�A2)� !}H
" �H8 (�HR���H.#	 :�HB
O21 �
( �� K,F7�/2A�B �B.

D
(�:�B ��H
#R,2	 �8 :#�	�,; �	�8 :(�(� :#�	"#��P -
��HHR"#�;,2�-R �K,HHG�&�@ :�HHB)�HH
`"( " ����HH1 �/��HH;,
�

 P�H8 6��-R (�HT�� ")�H�;,$,-	 (/2A�HB ,��HA�5 " �H�5�;@ "�
���R  ( ��A2)� �H� I��HM �8 �.#	 :�B /H2
@]u[.�
,H��( �HB

 �8 Q-J( ���R " �
#-R ���A��;#1 �8 N��R �,W N
/HG5 �/R :�B
!/3 NH8�= ���H1#$� ^P,�Hg� " :#B�H� NTH3 :"�  ( " /�(

/2A�B �/M.
D
(� ��H
#R,2	 �8 :#�	�,; �	�8 :(�(� �A�1(� :�B :�HB

 /2A�HB Y5�(,R " ���1/-	 6�1�A; ���5,�8 �K,G�&�@ � VR,
`V;
 ���R #��  ( �{ ,
�,�(#$ ��G3 �AU�23�
��B/2A�B . ( �aH78 

�B���1/-	 6�1�A;!/3 �#$ /�(.
���HHR �Y5�(,HHR ��HH
#-R �^"/HH�;( ����HH
#1 ��HH1� :�HHB 

^�28#R ���R " �B :�B�/{ ���R %(,2. �8 8 ��
,��� :�B �^�,H'
 �_$� �!/2R(#;���R �� �2�*��\ Y�� " :( QH-J( �� ��H��"( :�HB

O21�� !/
� C,	 :�B/�,3.

 پتروشيمي

\,5 �8O21  ( �a78 ���1#$� �8 ��H5 /H3 �7H1 �:�,H&� :�B
�1�#8 ��,F� :"� �
��F�3,E` :�B %�H1#$� #HAFR " 6��1 :�B

 �,HH3 YHHR#FA� !/HH3 .!�(� #��HH&5 �� K�HHM ��HH. �� :�HHB
 �$}
" :"� #A*�8 ��E��F�3,E` /H3 ��T5 :#'�2. :�B �� �HR

~�g� K�H7	#�J " �#Hg5 6HR �AG�H� ��8�H�#$ ���H1#$� :�B
/2A�B.
�� Z,F>� �(�,F� -=���
�B�8 �G�� X�-�1)NT3tS�((�

!�,5 Q�R#5 �1( #���5 �� "#8�$ �5 ���(#$  ( :?,&� :�B .��8
6�� O21 �� :/�1( :�B !#A�H$:" �H
�,
�,�(#$ " �H��(#$ 

O21 �� : �8 :�B!#A�$:" �
�,
�,2�H1 �H� �(#H= "#8�H$-
/�#�$ .�(�,F� ��Zr/TiO2*0.0001- SiO2H-J( Y�� O2H1 Q-

�� :/�1( :�B!#A�$:�
�,
�,�(#$ �O2H1 " �H����,5 :�HB

0.5 mm



/-\ ���!��F3 ��Y�
�;���� : �1 ���R ��G5�(VW " X� :�B S-A�� :�B �	 �8�
�F$����. . .xxx

�� : �HH8!#A�HH$:�HH
�,
� �/HH��(� �(#HH= "#8�HH$)NTHH3tI.(
��,F� :�B�A�8(" O21 �8 ��*&*5@ :�B�" �1,E( +,G�"#8 �� �B

!#A�$:�
�,
� ,2�1 " �
�,
� 61� !/3 /H�( ." �-p�H� �H
(
 ��,F� :#�$ �(#= Y�� :�B +,HG�"#8 �HB O2H1 "�HB:��*H&*5@ �

�B�(�,F� #)
� �� 6B ��2R �� �1,E(�� ����*� /�(,5 6B ( :( 
�
�*/3�8 ���@ %�,8 .

NT3 ��M �R �E�B/2
@#	 �8 %�#8 �; :(#8 O2H1 :#H�$-
�� b� �
�?@ :�B �� /B� �-H'( #'�2. ^(#���5 �(�,F�  ( %(,5

�8 �G�� �#H{ !��&A1( X�-�1 .#
��H��TiO2, Fe2O3, MgO 

�O21  ( :#1 #B ��
(YH	( �H8 ��HBSiO2%�*H� �H�"Y� /H�"� 
�� �� �R /2B� ���*H� /H�(,5:�/H2-G��,B ���HR �*H�8 �,H-G5 

/H3�8 �F$�� �,-G5 �W ��A2)� " ��5,�8]�n.[�(/H�� �B�HR
CaO �
(Y	( �8SiO2�H� YH�� QH�R#5 #H���5 �H-. �H8 /H�(,5

 
/H1 �8 D��-R  ( �B VR,
`V;c� �*H�8 �,H-G5 ��HM �HF$�
 /3�8]�u.[�]#$ #
����Na2O"K2O�
(YH	( �8 SiO2/H�"� 

%�*� :�,7' ��B�2H8 :#A*H�8 �$/H2R(#; ���@#
���� ��" /�
O21 �� !}
" :/�1( :�B/��(� �H� �-p�H� �H
( �HR �� /H�(,5

���1#$� �8 ��G5�( /3�8.
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���=- �(�,F� �6S�((Z,F>شكل �G�� X�-�1 ]ll[.O��#; �8@ ~U O21-= :�B���
 ( (� �F��-=���
�� (/\ /2R .I(�(�,F� SiO2

�8 �G�� Zr/TiO2*0.0001]ln.[�(�,F� "� #B �� O21 Q�{#5  ( �B H�" �H1( #H��A� "#8�H$ �H5 �
�,
�,�(#$��H�,F� QH-J( �HB �� !#A�H$:
�
�,
� " �
�,
�,�(#$�
�,
�,2�1 "/��(� �(#= .�(�(�,F�ANK �8 �G��ACNK  ��,F� Q-J( �� �B!#A�$:�(#H= �,2��,�@�HA� H��$�/H�#

]lu.[�(�(�,F� P2O5�8 �G�� SiO2!�,5 �� �R ��5 :�B I*B�{ /�"��� %�*� �/B�]�t.[□���"Y�,� ►�
�,
�,�(#$ ��H��"Y�,� Y5�(,R 
◊#�	"#��P ♦"#8�$ Ө�
�,
�"Y�,� "VT�@ $���(#�1,E( D���T�".
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QMz Gb Lam En Vol Mz 

�(�,HHF� ��ACNK-ANK�HH�,F� QHH-J( �� �HHB!#A�HH$:
�� �(#= �,2��,�@�A� /�#�$)NT3t�.(�(/��P2O5�
(YH	( �8 

SiO2�� �B�R /8�
)NT3t�.(�H8 �H
(@�HR �H1( �H27� %
Z,�  ( ��92� :�B/�E,A��(#$I/2A�HB ]�t.[�
��HR( �,AR�H	

)∆Ox = log10(Fe2O3/FeO) + 0.3 + 0.03*FeO* ( Q-J(
��,F� �� ��92� :�B!#A�$:���(#$ !/��HR( ����8 :�B)��H8
ql/q�5o/q(��(� �(#= ]�t.[X�W�2�� :P�8 #
���� �
( :#
�;

O21 �B)~H1,A�15*10exp-3SI) (K"/H\4(���HR �,aHM "
8 �&1( " ��A2)� ��H
( /H
�� YH�� �K,F7� �.#	 ���R ^�,'

 �1( Q-9� .+/. �,H\" :��H>2�8�� �H&2� Eu �� YH�� �#H8 �H-
��{(�*HH
0*HH5 :�HHF$�� %�,HH8 �!/HH2B� N:�HH1���@ ]�s.[

Z,�  ( ��92� :�B/�E,A��(#$ �
(#8�28I" !�,8 �A�A2)� :#1 �
 
~
(#3 �g5�R(�*
��A	#$ NT3/�( .�(�,F� ��K/Rb  �G��

�8 SiO2]�t[O21 Q-J( �� :/�1( :�B!#A�$:O21 :�HB
 �5 ~1,A� (/
/3K,g5�A	�
 O21 " �H8 �H5 ~1("/M :�B:��

!#A�$:#AF{K,g5�A	�
�� �(#= $�/�#)NT3s.(
:#1 #��  ( Z,F>� �(�,F� �� ��E�F$�� :�B�
��-= �G�H�

�8 ���"Y�,� Q-J( �X�-�1 ��
�,
�"Y�,� DH
(� " �B"#8�$ ��B-
�� :#�	"#��P :�B!#A�$ �
��-= :���(#$ ",
�,�(#$ ��B�
�-

��B ���"Y�,�Y5�(,R O21 " �B�B:�� ���*&*5@ !#A�$ �HF�� :
�
��-= �� �(#= /�#�$)NT3nS�(.(:#1 �,aM �
�HF$�� :�HB

 �H0B@ " �
��-=�-=H���
�
�HF$�� :�B/H28#FR �� �H8 �A�H8(" 
!/HH3 i�(YHH$ YHH�� %�HH�\ [W�HH2� #HH)
� �� ��(�"#HH	 �HH1( 

]s��o�4�.[
U�H1 ���  ~�g� ���75 �,�2� �8 :?,H&� :�HB !�,H5 �A

 �#g5 6R I��FR #'�2. �R /3 !��&A1( �
�B�(�,F�  ( ���92�
 #���Y, Nb, Zr, V, Ta and Hf%@ :�B !/� �1 �B/2A�HB .

�� NT3o��,F� Q-J( �� �B !#A�$:���*H&*5@ :�HB �,H= 
)VAG ( �� YH�� :�"/g� �(/75 "!#A�H$:�g&H' NHU(� :(


#	�A�:2جدول�;)Magnetic Susceptibility (O21�B:?,&� :/20��U :S1,
 ",�.
Mag. Susep.(10exp-3 SI) Sample No: 

5/13 298-Nia-87

9/11 299-Nia-87

6/15 308-Nia-87

9/20 366-Nia-87

4/23 13-Nia-88

19 12-Nia-88

38/17 Average 


]�5�F� K/Rb �8 �G�� SiO2�{ %(Y,�)�7شكل#&5 " K,g�� %�*� (�/B� ]�t.[c
(�	"#��P :�B��� :#!#A�$N03 :����B"#8�$ � �A	�
�"Y�,���" �B���*&*5@ ~1,A� �B�A	#$ N03�(#$ "���Y5�(,{ �"Y�,���/3 �5 ~1,A� �B
(/N03�A	#$/��(� �(#= .
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)WPG ( /H��(� �(#= .�(�,HF� �� I " SH�( ~�Hg� YH�#= !#H
(� 
� ��U�1A��H� ��*H� (� ��,HU#8  ( XH; QH-J( �HR /H2R 

��,F� !/3 <=(" %@ NU(� �� ��92� :�B/�( ]4l.[:(#8 (/H\�

~�g� !��= ��3�M ���*&*5@ :�B �G�H�  ( �1,= #
(Y\  ( :(-

N�� �
�BBa/La "La/Th �� !��&A1( �,3 .�G�H� #
���� �HB
  ( #A*�8 Q�5#5 �8�u#AFR " (s�A�8(" H3�M [W�2� �8 ��:

!��= :(/2A�B]�u[.K"/\ �8 �\,5 �8 (�� ��O21 ��92� :�B
 g� �8���3�M ~:!��= :()A�8("�/H��(� .�H8 �H&2� :��H>2B

 �8 �,G� �
 " S�7� ����8 :��H>2BEu O2H1 :,H)�( �H8 �:�HB
 ��3�M �
�F$��:!��= ��(� ��(,�FB :( .!�,H5 (�� :?,H&� :�HB

 S1,
 " :/2T��U ,��A�8("�2� �8 !��H= ��H3�M [W /2A�HB :( .
�-�� �(�,F� ���#B
%(��0FB " X]4l[g� �{�~�B: ( X; 

E�F$�� %�F{  ( (� ��,U#8�� (/\ ���,F� Q-J( /2{�B:��92� 
8�"
O21 !}�B:-=���
U�H5 �#:Hg� �H8 #H5 �~�HB: ( XH; 

O21 " ��,U#8�B:��*&*5@ �O21 "�B:1(�/:Hg� �8 �~-
�B:1,= ���(� �
(#$ /)NT3o.(

�2J #'�2. �$/3LREE �8 �G�� HREE O21 �� �B:
HH1(�/:)K"/HH\l(6HHR #
��HH�� "Zr, Nb, Ti (HFSE) 

O21 �
( �)A�8(" :#1 �8 (� �B0B@��-=���
�H� %�*� /HB�
]4n.[�
( �� ,)�( /�(,5 �,\" #)���8 [H
#&5 K#HA2R " �
�HF$�� 

%@ 1" �8��-:/H3�8 /2-G��,B �*�8 �,-G5 .�H
( NH��. !/H
/; 
:�B�����R �� �
�F$�� N��T5 �-'( �HR �H1( :#�	�,H; XH�

8�#A*�� +�>�( �F$�� �� P�8 :/��R( ~
(#3 �� �,3]4u.[
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8Iشكل " S�( (��,F� Q-J( I��F{ #'�2. �(�,F� �� �� �B!#A�$:���(#$ �B:1,= �)VAG (�(/75 ":�� YH�� !#A�H$:�g&H' NHU(� (:
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