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$ �8�7+ ���A 1 �8�7+���) ��H� s��

�&���*I 1;�&��7&BA$ ���:*:� *&h�I �dI �A ��e�7� �� 
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 �� �d&<*I(�)/�-��$� F
� /�8� )�&8*8 /�- '$ ��+*8

 *n7�(B �8$.���A �&���*I) F&� �I�"&�&8 ���A K
 9$�7��
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 �$' b<� �/!8$ 9$*
$ �8�7+ ���A 1 �8�7+���) ��H� s��

 =1~ /��� 9!#� �5�� �) �<�I �) �-��5��&� /1� (
��*8
�
�����B
*I�l V�� �&- �8$  !#� O&k#I .)%&7i �� %
$*)�7

 9$F&� �2
$*+CO2�5
*�I q/W/�-��5��&� �� ��'1 !U�� V�� 
)L + V(�8$][X[./��� Y/[[;�$*,&B��8 /$*)%
*B#&) 

/��+)D��\�ZY/[? wt.% NaCl (1/��� ?/Y;�$*,&B��8
 /��+ %
*BEl /$*))D��\��Y/?wt.% NaCl ( ��

�-��5��&� '$!�$ /��+ /�8$  !+ /*&:)+Ok�_(.��
V�� /�-��5��&� B�
��� =1~ /��� %&) �
 °C�/�v;1

°Cs/�� ;)��8$  !�4 �8�)O"+��(�� ��� %
$ �l !�$�I
 ���Q '$ �l�QCO2y
�� %
$ �� '$ V�� �-��5��&� !+�) .%E�

 /��+ �"7
$94�-F&� %&)?/Y�I�/Ywt.% NaCl  '$!�$ /*&:
�8$  !+)O"+�_(.- /�-����) �7,E  !�4 �8� �� %
$

 *B�: ��  1*:�1!d� /Y�� �I Z[@�$*,&B��8 �<�� �$*3 
��!�*&:)O"+�=(.'$ �-��5��&� ���,i %&7PE- Zq/@�I
��/@gr/cm3�� *&&gI!7l.

G�+(8 �$� ��5��&� V�� *{� '$ �&01*23 /��+ /�-��5��&� /�-)Inc Type( �� �)Class(:!+*J 9$F&� ��)Fill(/��� �&�1$ =1~%�
 �\23 �

K&B"I�
 /���)Te-Ice(�
 �\23 %
*.4 =1~ /��� �)Tm-Ice(�7,E- /��� �)Th(�7,E- '�	 �)Phase(/��+ 9$F&� �)Eq.wt%NaCl ( 1

���,i)Density (.
Inc Type Class Fill Te-Ice Tm-Ice Th Phase Eq.wt%NaCl Density 

L+V Prim-Sec 0/72 -25/81 -5/8 396 Liquid 8/91 0/64 

L+V Primary 0/80 -26/32 -6 315 Liquid 9/18 0/78 

L+V Primary 0/85 -23/74 -6/5 385 Liquid 9/84 0/68 

L+V Primary 0/83 -39/10 -7/1 295 Liquid 10/60 0/83 

L+V Prim-Sec 0/84 -23/79 -3/8 289 Liquid 6/07 0/79 

L+V Primary 0/77 -39/69 -7/5 292 Liquid 11/10 0/84 

L+V Primary 0/76 -19/68 -4/5 271 Liquid 7/10 0/83 

L+V Prim-Sec 0/81 - -5/5 310 Liquid 8/51 0/78 

L+V Prim-Sec 0/88 - -6/2 285 Liquid 9/45 0/84 

L+V Primary 0/85 -19/52 -8/8 335 Liquid 12/62 0/79 

L+V Primary 0/81 -23/74 -6/3 320 Liquid 9/58 0/78 

L+V Primary 0/84 -24/11 -6/1 304 Liquid 9/32 0/80 

L+V Prim-Sec 0/90 -20/71 -5/4 218 Liquid 8/37 0/90 

L+V Prim-Sec 0/79 - -6/5 224 Liquid 9/84 0/91 

L+V Primary 0/81 -20/74 -7/1 301 Liquid 10/60 0/83 

L+V Primary 0/92 -22/53 -6/4 285 Liquid 9/84 0/81 

L+V Prim-Sec 0/75 - -5/9 294 Liquid 9/05 0/85 

L+V Primary 0/83 -19/68 -6/4 275 Liquid 9/71 0/84 

L+V Prim-Sec 0/85 - -5/4 268 Liquid 8/37 0/84 

L+V Prim-Sec 0/81 -21/50 -5/8 271 Liquid 8/92 0/89 

L+V Prim-Sec 0/72 - -4/5 220 Liquid 7/10 0/92 

L+V Prim-Sec 0/91 - -3/7 188 Liquid 5/92 0/74 

L+V Primary 0/78 -23/10 -4/2 320 Liquid 6/66 0/55 

L+V Primary 0/60 -22/75 -4/3 421 Liquid 6/81 1/05 

L+V Primary 0/95 -38/45 -11 435 Liquid 14/97 0/68 

L+V Primary 0/81 -22/58 -5/2 370 Liquid 8/09 0/66 

L+V Primary 0/71 -21/66 -7/8 410 Liquid 11/46 0/75 

L+V Primary 0/73 -19/95 -8/5 360 Liquid 12/28 0/76 

L+V Prim-Sec 0/75 - -6/8 340 Liquid 10/22 0/78 

L+V Primary 0/72 -21/69 -5/1 305 Liquid 7/95 0/82 

L+V Primary 0/68 -22/32 -6/3 296 Liquid 9/58 0/79 

L+V Primary 0/84 -21/71 -7/8 325 Liquid 11/46 0/63 

L+V Primary 0/78 -22/12 -5/7 398 Liquid 8/78 0/95 

V+L Primary 0/85 - -54/9 396 Vapour 3/58 0/49 

V+L Primary 0/78 - -55/4 410 Vapour 3/95 0/47 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
7-

10
 ]

 

                             8 / 14

http://ijcm.ir/article-1-427-fa.html


!�<[� ��E+ �Y�F&
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