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KSI73 � `/�W  ��/� �/��  �/� �/` ��� �/� � ��V�� �/� �/� � �/� ���� `` �V�� �/�
KSI74 � �/��  ��/� V/��  V/� �/� �/��  �/� �/� �`��� � W/� � �/� �WW� �� W�W� �
KSI75 `�� W��� ��/� ��� �WW � W/`�  V/�V  �/� ����� �/� �/� �/� �/� `��� �� `W` W/�
KSI77 W�� ���� �/� ��` �/V�  �/W �W� �/��  �/� ���� �/� �/� �/� �/� W��� ��W �``� �/�
KSI78 �W�� �`W� ��/� �/�`  ��� �/��  ��� W/��  �/� ��`�� �/� `/� W/� �/��  `�`� V� ���� �/V
KSI81 �V��� ����� W�/� ��� �`� `/� ��W �/��  �/� ����� �/� �/W �/� �/W �V�� ��� W�` V/�
KSI82 ��� ��� `V/� �/` W/��  �/� �/�`  V/� �/� �`��� `/� �/� `/� �/V�  ����� �` ���� �/�
KSI85 �� �/��  V�/� W� �/V �/� �/�V  �/� `/� ���� � �/� �/� �/�V  ����� �� ���� V/�
KSI87 ��`� `�V �W/� �/��  `/��  � �/��  �/�`  �/� ��`� �/� �/� � W� ����� W� VW� �/�
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��-@/"#�$ �
7X8 R
�2� ��*?� �
�#?#!$0 %-! �!0�'D 9�I ���?(�	�/2@0 9�I 
)�� e?, Cu Mo Pb Zn Au Ag )�� e?, Cu Mo Pb Zn Au Ag 
H6 � �� ` V �� � �/� H7 �W� �� � ��V �� � �/�
H6 �� �` �/� V �� � �/� H7 ��� �� � �W ��� � V/�
H6 �� �W �/� � �� � �/� H7 ��� W� � �� V� � �/�
H6 �� �W �/� � �� � �/� H7 �V� �� � �W V� � �/�
H6 W� �� �/� W �� � �/� H7 �`� �� � �� `` � �/�
H6 �� `� �/� ` �� � �/� H7 ��� �W�� �V �W V� � �/�
H6 �� `� �/� ` �� � �/� H8 � V� �/� � �� � �/�
H6 V� `� �/� ` �� � �/� H8 �� �V �/� �� �W� � �/�
H6 `� �V � � �� � �/� H8 �� �� �/� �� ��� � �/�
H6 �� WW � �� �`` � �/� H8 �� �V �/� ��� ��� � �/�
H6 ��� W� �/� ` V� � �/� H8 W� ��� �/� ��V ��� � �/�
H6 ��� �� �/� V �V � �/� H8 �� �� �/� W` ��� � �/�
H6 ��� �W � ` ��� � �/� H8 �� �� � �� ��V �V/� �/�
H6 ��� W� � � V� � �/� H8 V� �� �/� ��� W�� � `/�
H6 �W� ` ` �V �W � �/� H8 `� �� �/� ��� ��` � V/�
H6 ��� V ` �� �� � �/� H8 �� �� �/� �� ��� � W/�
H6 ��� �� � �W �� � �/� H8 ��� �� � ��� W�� � �/�
H6 �V� �� � �� �� � �/� H8 ��� �W � �` ��� � V/�
H6 �`� V � �� �� � �/� H8 ��� �� �/� �WW W�� � �/�
H6 ��V �� �` �� W ��/� �/� H8 ��� W� � �` ��V � `/�
H6 ��� �` �� �� �� � �/� H8 �W� �� � ��V �W�� � `/�
H6 �W� �` ` �� �V � �/� H8 ��� W� � WV�� V�� � �/�
H6 ��� V� � �� �` � �/� H8 ��� �� W WV�� V�� � �/�
H6 ��� �� W �� �� � �/� H8 �V� �� � ��W ��`� � �/�
H6 �W� �� W �� �� � �/� H8 �`� �W � �V� ��`� � �/�
H6 ��� �� �� �` W� � �/� H8 ��� ` �/� ��� �`� � `/�
H6 ��� �` �� �� WW � �/� H8 ��� �� � �W �� � �/�
H6 �V� �� � �� ` � �/� H8 ��� ��� � �� �V � `/�
H6 �`� �� � �� � � �/� H8 ��� �V �/� �� �� � `/�
H6 ��� �W � �� ��V � �/� H8 ��� �� � �` �� � �/�
H6 ��� �� � �V ��� � �/� H8 �W� W� � �� �� � �/�
H6 ��� �� � V� �� � �/� H8 ��� �� � W� ��W � �/�
H6 ��� �� � V� �W � �/� H8 ��� V� � �W �� � W/�
H6 ��� W� � �� �V� � �/� H8 �V� V� � �W �� � �/�
H6 �W� W� � �V ��� � �/� H8 �`� ��� � �W �� � �/�
H7 � W� � �`� �� � �/� H8 ��� ��� W �� �� � �/�
H7 �� ��� � ��� �� � W/� H8 ��� �� �/� V� ��� � �/�
H7 �� ��` � ��� W` � �/� H8 ��� �� �/� �� �VV � �/�
H7 �� �� � �� ��� � `/� H11 � �� � �� �� � �/�
H7 W� �� � ��� ��� ��/� �/� H11 �� �� � W �� � �/�
H7 WV �� � �`V ��� `�/� W/� H11 �� �� � �� W` � �/�
H7 W� �W� W ���� ��� �W/� � H11 �� W� � �� ��� � �/�
H7 �� �� � `� `� � �/� H11 W� �� � �V� �W� � �/�
H7 �� VW � WW� �W� ��/� W/� H11 �� �� � ��W ���� � �/�
H7 V� `� � �� ��� � �/� H11 �� �� � ���� ��� � W/�
H7 `� VV � �� �W� � �/� H11 V� �� V �W �` � �/�
H7 �� �� � ��� �V` � �/� H11 `� �� � � VV � �/�
H7 ��� V� � � ��V � �/� H11 �� W� � ��W V`` � �/�
H7 ��� �` � W` ��� � �/� H11 ��� `� � �� `� � �/�
H7 ��� VV � �� ��� � �/� H11 ��� V� � � �� � �/�
H7 ��� VW � �� �` � �/� H11 ��� �� � W WV � �/�
H7 �W� �� � �� ��� � �/� H11 ��� �� � �� �W � �/�
H7 ��� �` � ��� �W� ��/� W/� H11 �W� �� � � `� � �/�
H7 ��V �� �� W�W ���� ��/� �/� H11 ��� ��� � �� ��� � �/�
H7 ��� �� � ��W �`` �W/� �/� H11 ��� �� � �� ��W � �/�
H7 ��� �� ` �� `� � �/� H11 �V� �� � V� V� � �/�
H7 �V� W� � �� `� � �/� H11 �`� �� � �� �V � �/�
H7 �`� �� � �� ��� � �/� H11 ��� W� � �� WV � �/�
H7 ��� �� � V V� � �/� H11 ��� �� � �� �� � �/�
H7 ��V �� � �� ��V � �/� H11 ��� �� � �V ��� � �/�
H7 ��� �V � �� �� � �/� H11 ��� �� � �� ��� � �/�
H7 ��� WW W ��` ��` � �/� H11 ��� W� � ` W� � �/�
H7 ��� �� � WW `� � �/�
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+
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R-19 LV P �/�� �/��` ���/� �V�/� L �/�� Elongate 
R-19 LV P ��� �/�� �/�V` �W�/� ��`/� L �/�� Irregular 
R-19 VL P `/�� W/�V� ���/� ��`/� V �/V Irregular 
R-19 VL P V/�� �/�`V ��`/� V��/� V �� Spherical 
R-19 LV P �/�� �/��� `�V/� `WW/� L �� Spherical 
R-19 LV P ��� `/�� �/��� �W�/W ���/� L �/� Spherical 
R-19 LV P ��� �/�� �/��� V�V/� ``V/� L �� Elongate 
R-19 VL P �/�� �/�V` `��/� ���/� V �/� Elongate 
R-19 LV P �/�� �/��W ��V/� ``V/� L W/V Spherical 
R-19 LV P ��� �/�� V/��� ���/� `�`/� L W/�� Spherical 
R-19 LV P ��� �/�� �/��� W�`/� `��/� L �/�� Spherical 
R-19 LV P W/�� �/��� ���/� `WW/� L �/�� Spherical 
R-19 LV P �/�� �/��V ���/W `�/� L �/� Spherical 
R-19 LV P �� W/��� �V`/� ``�/� L V/� Elongate 
R-19 LV P ��� `/�� �/��� ���/� �/� L �/�� Elongate 
R-19 VL P ��� �/�� �V� W`V/� VV�/� V �/�� Spherical 
R-19 VL P ��� W/�� �/��` ���/� V��/� V �/�� Elongate 
R-19 VL P �/�� �/��� ���/� V`�/� V �/�� Spherical 
R-19 VL P �/�� �/��� W�V/� VV�/� V �/�V Spherical 
R-19 VL P �/�� �/��W ���/� �WV/� V �/�� Elongate 
R-19 LV P �W� �/�� �/�`� W�`/� ���/� L `/�� Spherical 

�� ���� 

R-17 LV P ��� �/�� �/��� ���/� `��/� L �/�� Elongate 
R-17 LV P ��� �/�� `/��� W�V/� `��/� L `/�� Elongate 
R-17 LV P �/�� �/��� `��/� ``�/� L �/�� Irregular 
R-17 LV P �/�� �/��� ���/� ``�/� L �/�� Spherical 
R-17 LV P `/�� �/��� ���/� ``�/� L `/� Spherical 
R-17 LV P ��� �/�� �/��` W�`/� `W�/� L W� Oval 
R-17 LV P ��� `/�� V/��� ���/� `W�/ L �/�� Spherical 
R-17 LV P ��� �/�� `/��` W��/� `VV/� L �/�� Irregular 
R-17 LV P �/�� �/��� �W�/� ��V/� L V/�� Elongate 
R-17 LV P �/�� `/��� ��V/� ``�/� L V/�� Elongate 
R-17 LV P �W� �/�� �/��W W�`/� `V`/� L �/W Spherical 
R-17 LV P ��� �/�� �/��� W��/� `��/� L �/�V Irregular 
R-17 LV P �/�� �/��� �V�/� `�/� L `/` Irregular 
R-17 LV P ��� �/�� �/��� ��V/� ``�/� L �/�� Elongate 
R-17 LV P ��� �/�� W/�W� V�V/� `W�/� L �� Elongate 
R-17 LV P ��� �� �/��� �V`/� `��/� L �/�� Spherical 
R-17 LV P �/�� �/�V� ���/� ���/� L �/� Spherical 
R-17 LV P �/�� �/�W` W`V/� `��/� L �� Spherical 
R-17 LV P ��� �/�� V/��� `�V/� `�`/� L �/� Spherical 
R-17 LV P �/�� �/��` W�V/� `�/� L �/�� Spherical 
R-17 LV P ��� �/�� �/��� W`V/� VV�/� L �/�� Irregular 

�W�� W�V� 

H7-D66 LV P ��� `/�� �/��� ���/� ``/� L �/�� Irregular 
H7-D66 LV P ��� �/�� �/��� �W�/� `V�/� L �� Elongate 
H7-D66 LV P W/�� W/��� ���/� `�V/� L �/�� Spherical 
H7-D66 LV P �/�� �/��� ���/� `�`/� L �/�� NC 
H7-D66 LV P ��� �� �/��� ���/� V��/� L �/�� Oval 
H7-D66 LV P �/�� `/��� W`V/� `��/� L �/V Elongate 
H7-D66 LV P ��� �/�� V/��� `�V/� `��/� L �/�` Irregular 
H7-D66 LV P ��� V/�� �/��� ��`/� `W/� L �/�� Spherical 
H7-D66 LV P �W� �/�� �/�`� W�`/� ���/� L �� Elongate 
H7-D66 LV P �/�� �/��� `��/� `��/� L `/` Elongate 
H7-D66 LV P V/�� �/��� V�W/� `W�/� L �/�� NC 

`�� �`� 

 [
 D

O
I:

 1
0.

29
25

2/
ijc

m
.2

5.
4.

82
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 ij
cm

.ir
 o

n 
20

24
-0

5-
19

 ]
 

                            11 / 22

http://dx.doi.org/10.29252/ijcm.25.4.823
https://ijcm.ir/article-1-999-fa.html


�X+E 9-?N0 �%�0$ "#�N �1�#���$ ��'��0� 10'
0 ��� ! ���@ & ��� !�*+D �+X� `�W

��-@ �� � >%7#I �� >�#� 9�I��5��#� ���'D R
�2� 1�O�9��! �,�7� 

Sample 
Ty

pe

O
rig

in

Tf
m

(˚
C

)

Tl
m

,i
ce

(˚
C

)

Th
(˚

C
)

Sa
lin

ity
W

t.
%

D
en

si
ty

g /
cm

3

Ph
as

e
tra

ns
iti

on

Si
ze

(µ
m

)

Sh
ap

e

A
u

(p
pb

)

Zn
+

Pb
(p

pm
)

H7-D66 LV P ��� �/�� �/�W�  ���/� `��/� L `/��  Elongate 
H7-D66 LV P ��� �/�� �/���  ���/� `V�/� L V/��  Oval 
H7-D66 LV P ��� �/�� �/���  ���/� ``�/� L �� Spherical 
H7-D66 LV P �/�� �/���  V��/W ```/� L �/��  Elongate 
H7-D66 LV P `/�� �/���  ���/� `��/� L �/` Spherical 
H7-D66 LV P �V� �/�� ��� �VW/W `��/� L `/��  Spherical 
H7-D66 LV P �/�� �/���  `��/� `�V/� L �/V Spherical 
H7-D66 LV P �W� �/�� �/���  �V�/� ``�/� L �/��  Elongate 

`�� �`� 

H7-D61 LV P W/�� �/���  ���/� `W�/� L �/` Spherical 
H7-D61 LV P �/�� V/���  `�V/� V��/� L �/V Spherical 
H7-D61 LV P �/�� �/��W  ��V/� `��/� L V/� Oval 
H7-D61 LV P ��� �/�� `/�WW  ���/� `��/� L �/��  Elongate 
H7-D61 LV P V/�� W/���  ��`/� `��/� L �/� Rectangular 
H7-D61 LV P �� �/��`  ���/� `��/� L `/� Spherical 
H7-D61 LV P ��� �/�� �/��W  ���/� `��/� L �/` Elongate 
H7-D61 LV P ��� W/�� �/���  ���/� `VV/� L V/��  Elongate 
H7-D61 LV P W/�� �/���  ���/� `�W/� L W/� Irregular 
H7-D61 LV P V/�� V/�V�  V�W/� ���/� L �/��  Irregular 
H7-D61 LV P �W� �/� ��� ��`/� `VV/� L �/�W  Spherical 
H7-D61 LV P W/�� �/���  ���/� `�`/� L �/� Elongate 
H7-D61 LV P ��� �/�� �/���  �W�/� `�V/� L �/� Oval 
H7-D61 LV P W/�� �/���  ���/� `W�/� L �/� Irregular 
H7-D61 LV P �/�� V/���  W`V/� `V�/� L V/� Spherical 
H7-D61 LV P �/�� �/���  W��/� `�V/� L �/� Spherical 
H7-D61 LV P ��� �/�� �/���  W`V/� `��/� L �/��  Irregular 
H7-D61 LV P �/�� W/���  ��`/� `��/� L �/� Irregular 
H7-D61 LV P �/�� �/��`  �W�/� `��/� L W/� Irregular 
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H7-D155 LV P ��� V/�� V/���  V�W/� `WV/� L `/��  Irregular 
H7-D155 LV P ��� �/�� �/���  `�V/� `WV/� L ` Oval 
H7-D155 LV P �/�� �/���  W��/� `��/� L `/V Oval 
H7-D155 LV P �/�� �/���  ���/� V`�/� L �/` Spherical 
H7-D155 LV P �/�� �/�W�  `�V/� `��/� L W/V Spherical 
H7-D155 LV P ��� �/�� �/��V  W�V/� V`�/� L �/� Spherical 
H7-D155 LV P W/�� V/�`�  ���/� VW/� L �/V Oval 
H7-D155 LV P ��� �/�� �/�W�  `�V/� `��/� L �/W Elongate 
H7-D155 LV P �/�� �/���  W`V/� V`�/� L V/` Spherical 
H7-D155 LV P ��� �/�� `/��`  �V�/� `��/� L `/` Elongate 

�� �WVW 

H8-D65 LV P �/�� �/���  ���/� `�W/� L �/�W  Spherical 
H8-D65 LV P `/�� �/���  ���/� V`�/� L �/� Irregular 
H8-D65 LV P �/�� �/�W�  `��/� `��/� L �/� Spherical 
H8-D65 LV P �/�� �/���  `�V/� `V�/� L �/��  Spherical 
H8-D65 LV P W/�� �/��V  ���/� V��/� L �V Oval 
H8-D65 LV P �/�� �/��`  ���/� `��/� L `/��  Elongate 
H8-D65 LV P W/�� �/���  ���/� V��/� L `/��  Spherical 
H8-D65 LV P �/�� W/���  W�V/� `�W/� L �/V Oval 
H8-D65 LV P �/�� W/���  `�V/� `��/� L `/��  Elongate 
H8-D65 LV P �/�� �/���  W`V/� `��/� L W/��  Elongate 
H8-D65 LV P W/�� �/���  ���/� `��/� L �/� Irregular 
H8-D65 LV P V/�� V/��V  V�W/� `�`/� L �/` Elongate 
H8-D65 LV P V/�� `/���  ��`/� ``W/� L V/` Elongate 
H8-D65 LV P �/�� �/���  ���/� `V/� L �/��  Elongate 
H8-D65 LV P �/�� W/���  W��/� `�W/� L `/�W  Spherical 

V� ��` 

AVRAGE ��� �/�� �/��V  �W/� `W/� W/�W  
MAX ��� �/� �/��W  �V/� ��/� `/��  
MIN ��� �/�� �/���  �V/� ��/� �/W
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