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Ä3ÅªÆ�ÇVÇÉÈËÊjÌ�Í�ÈÎÇÐÏ�ÅªÆÐÑRÒ�ÆÉÌXÓÉÔÕÌ$ÖjÇ�×ØÅ,Ç�Å>ÅTÆÉÑ�ÙËÚ�Ò¢ÙËÌEÆÉÛÌ$ÜÝÈËÌ$ÆmÞßÈ�àáÌ�Í�Æ�Å,ÙÎÇµâ�Ü�Å�ãBã�ÑªÇVÜ$ÑRã©ÇÉÈËã�Ú�Ì�Ç�Ñ>ÒÌ³Å�ÖBÖ�Ì$ÖjÇ�Ñ[Å
Û�×�Å�ÆÉÌ>ÞßÈ�àáÌªà5Æ�ÅwÙäÇæå�Ï�Å,Ç�ÌÝÓµâ:Å�ãBÖrÜµÑ.ã©ÇÉÈËã�Ú�Ì¹Ç�Ñ>ÙËÑ�ÏÐÌÝÓdÇ�×�Ì¹ç'Ó�Ì$ÌµèXÈËã�éjÛÑ�ÈËã©Ç�à

êlë�u�x�ë.uRìÕìR|ªíwv�îKëw|ªí¡x�ï�ïr{mðwñ�ë�v�uRò xKz�vÐuwó©óÕ|$ó�xôïjumvôï¢ò"ð�x�z�ï¢í©õ

ö ÙËÌ�ÅwÓÉÙÎå.ÍZÅTÆÉÑ�ÙËÚ�Ò¢ÈÎÙÎÈÎÇ�å÷ÙäÈËÊ[ÈÎÇKÊTÚ�Æ�ÇVÌ�ø¢ÈËÆ�Ç³Å�ãBÖùÅ>ãBÌÝÏhÛ�×�Å�ÆÉÌ�Ï�ÈÎÙäÙiÅ�ÛBÛÌ,Å,Ó,à
úd×¢ÈËÆKÜ,ÅªãaÒÌ�û�Ú�ÅwÙÎÈÎÇÝÅ,Ç�ÈäÔÕÌXÙÎåaÚ�ãBÖ�ÌXÓ�Æ�ÇXÑ�Ñ�ÖrÒ©å�ÜµÑ.ã�Æ�ÈËÖ�ÌXÓÉÈËã�éjÇ�×�ÌmÒÌ$×ØÅ$Ô�ÈËÑªÓEÑ�çIÇ�×�ÌmÊjÑ�Ù'Å,Ó¡ü�ÈËÒ�ÒBÆdç'Ó�Ì$Ì

ÌµãBÌÝÓ�éªårÑ�ç�ç�ÑªÓ�Ê[ÈËãBé[Å>ÆÉÑªÙËÚ(ÇÉÈËÑ.ãùÅ�ÆKÅ¡ç�ÚBã�ÜXÇ�È�ÑRãùÑªç�Ç�×BÌ¡ÅªÊ¨Ñ.Ú�ã©ÇÐÑ�ç�ÆÉÑ�ÙËÚ(Ç�Ì¹ý÷þ ;
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ú�Ñmû�ÚØÅ�ã©ÇÉÈÎç�å�Ç�×�ÌdÜ$ÑRã�Ö¢ÈÎÇÉÈËÑRãBÆIçßÑ�Ó�Ç�×�ÌdÅªÛ�ÛÌ,Å,ÓÝÅ�ãBÜµÌdÑªç ãBÌÝÏ½Û�×ØÅªÆÉÌµÆ$ÍÕÜ$Ñ.ã�Æ�ÈËÖ�ÌXÓ�Ç�×�ÌÐÇ�×�ÌXÓ�ÊjÑ�Ö(å(ãØÅªÊ[È�ÜµÆ
Ñ�ç�Ò(ÈËã�ÅwÓÉå1ÞßÈ�àáÌ�àIÇ�ÏVÑ�ÜµÑ.Ê¨ÛÑ.ã�Ì$ã©Ç�âkÅwÙÎÙ�Ñ�åBÆ ���

úd×BÌ¡ü�ÈËÒ�ÒBÆ�����Ú�×BÌµÊ Ìµû�ÚØÅ,ÇÉÈËÑRã�Ñ�çIÅ>Æ�å(Æ�Ç�ÌµÊ ÜµÑ.ã�Æ�ÈËÆ�ÇÉÈËã�é�Ñ�ç�ÇæÏÐÑ[Ü$ÑRÊjÛÑRãBÌµã©Ç�Æ	�»Å�ãBÖ�
 ÈËÆ ;

�������������������� �! "�$#% &'�(�)�*���������+�-,.�/#.,0��� þ �/# þ
ö Ñ.ã�Æ�ÈËÖ�ÌXÓKÅ>ÜXÙËÑRÆÉÌ$ÖaÆ�å(Æ�Ç�ÌµÊ Ü$ÑRã�Æ�ÈËÆ�ÇÉÈËãBé[ÑªçiÑ.ã�Ì³ÊjÑªÙËÌ³ÑªçiÊjÑ�Ù�ÌµÜ$Ú(ÙËÌ$Æ ; �-,0��� þ  * ÊjÑªÙËÌ ;

ý ,� �-,
� , ��� þ .1 ý÷þ  * � ý ,2 � þ

� , �+� þ Þ43 + � * â

úd×BÌEÆ�ÇÝÅwÇ�Ì�Ñ�ç�Ç�×�Ì³Æ�å(Æ�Ç�Ì$ÊoÞ�ÛÌÝÓdÊjÑ�ÙËÌwâkÆ�×BÑRÚ¢ÙËÖrÒÌEÓ�Ì$Û(Ó�Ì$Æ�Ì$ã©ÇÝÅ�Ò¢ÙËÌ³Ò©å�Ç�×¢ÓXÌ$ÌKÈËãBÖ�Ì$ÛÌµãBÖ�Ìµã©ÇdÛØÅ,ÓÝÅ�ÊjÌ5�
Ç�ÌÝÓ�Æ$Í�Þ �765�86 ý÷þ3â:ÑªÓ�Þ �965�86 ý , â�à5úd×�ÌXÓ�ÌÝçßÑ�Ó�ÌªÍØÚBÆôÈ�ã�é #.,:�#., Þ �;6��96 ý÷þ âVÅªã�Ö # þ <# þIÞ �86=�96 ý�þ3âkÈËã
Ç�×�ÌmüKÈËÒBÒ�Æ=���KÚB×�Ì$Ê_Ì$û�ÚØÅ,Ç�ÈËÑ.ã ;

�� � Ç�ÑªÇÝÅwÙ �)�*� � Ç�ÑªÇ$Å,Ù ���
� ý , Þ?> #.,

> �
���*� > #.,

> �
�@�A� > #.,

> ý þ � ý÷þ�â

� ý÷þIÞ > # þ
> �

���*� > # þ
> �

�@��� > # þ
> ý÷þ � ý÷þ�â

Þ43 + ��3©â

ÏK×BÌÝÓ�Ì
�$#.,� > # ,

> �
���*� > #.B

> �
����� > # ,

> ý�þ � ý�þ
CdÑªÇ�ÌEÇ�×�ÅwÇ0DFE?GDIH '� �J, Åªã�Ö+DIELKDFH  � þiÍ(ÇX×�ÚBÆ$Í

MONQP.R)S8T)UIV4WFVOXYUIT[Z\UI]_^LX`T)WI]Oa0WFbcbYU=aLd	e)dOS�d(fhgiWIT)jkfhlnm<oqp0f9grZ\UI]	VOR)Sts�U5u;v�UwdxX`VOXYUITzy-{.S=s�WFe)dOSw|}VOR)S�]4S8XYd	UITLbcaUIT)S_Z~]4S�S8s=Uwu	v@U5dxXcVOXYUFT0�wWF]OXYWI^Lb�Sw|}dOU5u�S�VOXYu8S=d�v@S=UIvLb�S;��Xcbcb.dxX�u;vLb`a�e)dOSk��f��7V4U9]4S�vL]4S�dOS�T�V_VOR)S�W5u�UFeLT�V	UFZ�VOR)StdOS�s=UIT)js=Uwu	v@UIT)S�T�V"��X`T�UFeL]�s=WwdOSqf�m�f9l�y
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�� � Ç�Ñ�ÇÝÅ,Ù ����� � Ç�Ñ�ÇÝÅwÙ ���
� Þßý , �J,r� ý÷þ � þ3â ���*� Þßý , ��,r� ý÷þ � þ�â ���
� Þßý , > #.,

> ý÷þ � Þ * � ý , â%> # þ
> ý÷þ â � ý þ

Þ43 + � - â

úd×BÌ9��Ó�Æ�ÇKÅ�ãBÖrÇ�×(ÈÎÓ�Ö�Ç�ÌXÓ�Ê¨ÆÐÜ�Å�ãBÜµÌXÙiÅ�ãBÖ�Ç�×�Ì�ÆÉÌµÜ$ÑRãBÖaÅªã�Ö�çßÑRÚ(ÓÉÇ�×�Ç�ÌXÓ�Ê¨ÆÐÜ�Å�ãBÜµÌXÙ�à�ú�×BÌÝÓ�ÌXç�ÑªÓ�Ì�Í

Þ * � ý�þ�â.> #.,
> ý�þ � ý÷þ�> # þ

> ý�þ <� Þ43 + � ÿ â

úd×¢ÈËÆEÈËÆ>Å÷éRÌ$ã�ÌXÓÝÅwÙIÓ�Ì$Æ�Ú¢ÙÎÇmç�ÑªÓTÒ¢ÈËãØÅ,ÓÉå ÆÉÑªÙËÚ(ÇÉÈËÑ.ã@ài��Ç³ÈËÆmÇ�×BÌ�ç�ÑªÓ�ÊoÑªç5Ç�×�Ì�ü�ÈËÒ�Ò�Æ=����Ú�×�Ì$ÊoÌ$û�ÚØÅ,ÇÉÈËÑRã
ç�ÑªÓ5ÆÉÑ�Ù�Ú(ÇÉÈËÑRãBÆ$à	�iû¢Ú�ÅwÇÉÈËÑ.ãi3 + � ÿ éªÈÎÔÕÌ$Æ�Å¹Ó�ÌXÙ'ÅwÇÉÈËÑ.ã�ÒZÌXÇæÏÐÌµÌ$ãjÇ�×�ÌdÖ�ÌXÓÉÈÎÔRÅ,Ç�ÈÎÔ©Ì$Æ5Ñ�çZÇX×BÌdÜ�×�Ì$Ê[È�Ü,Å,ÙZÛÑ�Ç�Ì$ã©ÇÉÈ'ÅwÙËÆ
Ò�Ú¢Ç�ãBÑ�ÇKÅ�Ó�ÌXÙ'ÅwÇÉÈËÑ.ãùÒÌXÇæÏVÌ$Ì$ãrÇ�×�Ì�Ü�×�Ì$Ê�ÈËÜ,Å,Ù3ÛÑ�Ç�Ì$ãÕÇÉÈ'Å,ÙËÆÐÇ�×�Ì$Ê¨ÆÉÌXÙÎÔÕÌ$Æ$à

� ¶¢¾I¼¡·m°�¿¾;��«¬5®�²�±(¶���¿±�°�¬5®�²´$¬5¶g±(·¹¸��E¶(¸�¸��1®E¸�¶���� ¬k´n�¹¬8�=�E±�°�¬5®�²

  Ú�ÆÉÌXç�Ú¢ÙZéªÓÝÅ�ÛB×(ÈËÜ�ÅwÙÜµÑ.ã�Æ�ÇÉÓ�Ú�ÜXÇÉÈËÑRã�Ü,Åªã�ÒZÌ�Ú(ÇÉÈÎÙÎÈËè$ÌµÖjçßÑ�Ó5Ì�ø¢ÇÉÓÝÅ�ÜXÇÉÈËã�émÔRÅ,ÙËÚ�Ì$Æ5Ñªç3Ü�×�Ì$Ê[ÈËÜ�ÅwÙÛÑ�Ç�Ì$ã©ÇÉÈ'ÅwÙËÆ ;
ö Ñ.ã�Æ�ÈËÖ�ÌXÓÐÇ�×ØÅwÇÐÇ�×�Ì�ÊjÑ�Ù'Å,ÓVç�Ó�ÌµÌ�ÌµãBÌÝÓ�éªårÑ�çIÅ>ÆÉÑ�Ù�Ú(ÇÉÈËÑRã÷ÈËÆKÛ(ÙËÑªÇÉÇ�ÌµÖùÅªÆÐç�ÑªÙÎÙËÑ�ÏKÆ ;

G—
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XB
XA = 1
XB = 0
pure A

XA = 0
XB = 1
pure B

G
—

 °A(T,P)

G
—

 °B(T,P)

G
—  (heterogeneous mixture) = XA

 G
— °A  

 +   XB G
— °B

G
— 

(solution)

∆G
—

mixing(T,P,XB)

T= constant
P =constant

¡ ÈËéRÚ¢ÓXÌ83 + � * ;	¢�£ u©{mì©ò |�ï)¤BxÝëw|¦¥�ï¢ò u�§�¨Izª©�©wv;«�§Ë|$| ¢ íw|)§¬�®Kï)¤Øu9¯¢ï(ò ð�xXz
ï(íVuRíªó�§Ë|�ò�u�xô|$ó¦¬°§'u©ì©ë©z
ñ�u©ò
ñµï¢íwvæx5§�ðªñXxXz
ï¢íªv�±

��Ç5ÏÐÑRÚ(Ù�Ö÷ÒÌKÛ�ÅwÓÉÇÉÈËÜ$Ú(Ù'Å,ÓÉÙÎå¨Ú�ÆÉÌXç�Ú¢ÙØÇ�Ñ�Ñ.Ò(ÇÝÅ,ÈËãjÇ�×�ÌKÜ�×�Ì$Ê�ÈËÜ,Å,Ù@ÛÑ�Ç�Ì$ãÕÇÉÈ'Å,ÙËÆ5Ñªç�Ì�Å�Ü�×rÆÉÛÌ$ÜÝÈËÌ$Æ:ÈËã�ÆÉÑ�ÙËÚ(ÇÉÈËÑ.ã
Å�ÆKÅ¡ç�ÚBã�ÜXÇ�È�ÑRãrÑªçiÜ$ÑRÊjÛÑRÆ�ÈÎÇÉÈËÑ.ã@àIúd×(ÈËÆÐÓ�ÌÝÙ'Å,ÇÉÈËÑRãBÆÉ×(ÈËÛùÜ�ÅªãùÒÌEÖ�ÌXÇ�ÌXÓXÊ�ÈËãBÌµÖùÅªÆÐç�ÑªÙÎÙËÑ�ÏKÆ ;
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³ ÇÝÅwÓÉÇÉÈËã�é�ÏdÈÎÇ�×rÅ�ã�Ì�øBÛ(Ó�Ì$ÆÉÆôÈ�ÑRã�çßÑ�Ó:ÇX×BÌEÊjÑ�Ù'Å,Ó�ç�Ó�ÌµÌ�ÌµãBÌÝÓ�éªå¨Ñ�ç Ç�×�ÌKÆÉÑªÙËÚ(ÇÉÈËÑRã÷ÒZÌXÈËã�é>Å³ÏVÌXÈËéR×©Ç�Ì$Ö�Æ�ÚBÊ

Ñ�ç�Ç�×�Ì�Ü�×�Ì$Ê�ÈËÜ,Å,Ù3ÛÑ�Ç�Ìµã©ÇÉÈ'Å,ÙËÆ ;

¥h´Oµ4¶  ý ,·#.,r� ý�þ # þ Þ43 + � � â

� ¥h´Oµ4¶@ÒÌ$ÜµÑ.Ê¨Ì$Æ5ÏK×BÌµã�Ú�Æ�ÈËã�é � ý�þ '�¦� ý , à

ÑªÓ

> ¥¦´Oµ¸¶
> ý ,

A# , �+# þ Þ43 + � ² â
Å,Ç�Ü$Ñ.ã�Æ�ÇÝÅ�ã©Ç � Å�ã�Ö �-¹ Æ�ÈËÊ[ÈÎÙ�ÅwÓÉÙÎå.Í

> ¥¦´Oµ¸¶
> ý þ A# þ �º#., Þ43 + ��».â

¼�Ú(ÙÎÇÉÈËÛ¢ÙÎå�ÈËã�é > ¥¦´Oµ¸¶¾½ > ý÷þ�Ò©åjý�þ�Å�ãBÖùÆÉÚ�Ò¢ÇÉÓ$ÅªÜXÇ�ÈËãBémÈÎÇdç'Ó�Ñ.Ê ¥h´Oµ4¶ ;

¥¦´Oµ¸¶ � ý�þ > ¥h´Oµ4¶
> ý þ  ý ,·#.,0� ý�þ # þ � Þßý÷þ # þ � ý�þ #., â A#., Þ43 + � + â

Ñ�Ó

# ,  ¥ ´Oµ4¶ � ý þ > ¥h´Oµ4¶
> ý ,

 ¥ ´Oµ4¶ � ý þ > ¥h´Oµ4¶
> ý�þ

# þ  ¥¦´Oµ¸¶ � ý , > ¥h´Oµ4¶
> ý þ  ¥h´Oµ4¶ � ý , > ¥¦´Oµ4¶

> ý ,
Þ43 + ��¿©â

úd×BÌµÆÉÌ�Ìµû�Ú�ÅwÇÉÈËÑRãBÆVÜ�ÅªãùÒÌEÈËã©Ç�ÌXÓ�Û(Ó�ÌXÇXÌ$Ö�ÏdÈÎÇ�×rÇ�×BÌKç�ÑªÙÎÙËÑ�ÏdÈËã�é���éRÚ(Ó�Ìªà
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G—

G—
so

l.(
X

Ba
rb

, T
,P

)

T= constant
P =constant

XB
arb

XB

XA
arb

µ A
(X

 =
X

Ba
rb

 ,
T

, 
P

)

µ B
(X

 =
X

Ba
rb

 ,
T

, 
P

)

     µB
°(T,P) − 

µB(X =XB
arb ,T, P)

¡ ÈËéRÚ¢ÓXÌ�3 + ��3 ;[À ò ò"ðwv�xw§'uµxXz
ï(í>ï)¤�ëªï�î x�ï�óÕ|Xxô|�§�{³z íw|>xXëw|�ñ�ëw|�{³z
ñ,uRò3ìRïªxô|ªí,x�záuRò
v8¤�§Ëï({8u�¬}§'u©ì©ë¨ï�¤
¥TÞßý÷þ�â ¤�ï�§�u�©Rz"í.u�§Á®�u©ò ò
ïÂ®�± ýnÃ�Ä�Åþ z
vVu©í¡u�§O©Rz xw§'u�§Á®�ñµï¢{¡ì.ïRv�z x�z�ï¢íEîKëw|�§Ë|ExXëª|�x�u©íL¬R|ªí�x5ñ$ï(íwvæx5§�ðwñwÆ
xXz
ï(í>z
vEìR|�§Á¤�ï�§�{K|$ó·±

�ÈÇt�m°Q�É°�É¡¶�°æ¾�ÉT¸�±�Â ¸�¸�® Ã�·E¾�²�¸�²

ú�ÑEÜ�ÅwÙËÜ$Ú(Ù'Å,Ç�Ì5Ç�×BÌ5Ì$û�Ú(ÈÎÙÎÈËÒ¢Ó�È�Ú�Ê»Ü$Ñ.ã�Ö(ÈÎÇÉÈËÑ.ã>ÒÌÝÇ�ÏVÌ$ÌµãTÆÉÌÝÔ©ÌÝÓÝÅ,Ù(Û�×ØÅªÆÉÌµÆ$Í.ÇX×BÌ5Ü$ÑRãBÖ(ÈÎÇÉÈËÑ.ã�Ç�×ØÅ,Ç�Ç�×�Ì:Ü�×�Ì$Ê��
ÈËÜ�ÅwÙ�ÛÑªÇ�Ìµã©ÇÉÈ'ÅwÙ@ÑªçiÌ�Å�Ü�×7Ü$ÑRÊjÛÑRãBÌµã©Ç #  ÈËÆdÇ�×�ÌEÆ�ÅªÊ¨Ì�ÈËãùÌ�Å�Ü�×7Û�×�Å�ÆÉÌªàkúd×BÌEé�ÓÝÅªÛ�×¢ÈËÜ,Å,Ù3ÜµÑ.ã�Æ�ÇÉÓ�Ú�ÜXÇÉÈËÑRã�çßÑ�Ó
Ü�×�Ì$Ê�ÈËÜ,Å,Ù³ÛÑ�Ç�Ì$ã©ÇÉÈ'ÅwÙ�Ü,Åªã ÒÌ7Ú�ÆÉÌ$Ö Ç�ÑgÑRÒ¢ÇÝÅwÈËã ÇX×¢ÈËÆ�ÜµÑ.ã�Ö¢ÈÎÇÉÈËÑRãzÊ ÇX×¢ÈËÆrÜ$ÑRã�Ö¢ÈÎÇÉÈËÑRã ÏdÈÎÙÎÙ¡ÒÌ1Ü�ÅwÙÎÙËÌ$Ö Ç�×BÌË Ü$ÑRÊjÊjÑRãjÇÝÅªã�éRÌ$ã©ÇIÌ>Ü$ÑRãBÖ(ÈÎÇÉÈËÑRãZà³ Ú�ÛBÛZÑ.ÆÉÌ5Å�ãBÑ�Ç�×BÌÝÓ�ÜµÚ¢Ó�Ô©ÌÐÜµÑªÓÉÓXÌ$ÆÉÛÑRãBÖ(ÈËã�éVÇXÑ�Å�ãBÑ�Ç�×�ÌXÓiÛB×ØÅªÆÉÌ�Ç�×ØÅ,ÇIÜ,Åªã[ÅwÙËÆÉÑ¹ç�ÑªÓ�Ê»Å¹Æ�ÑªÙËÚ(ÇÉÈËÑ.ã>ÑªçJ�t��

ÈËÆ5Ü$ÑRãBÆ�ÈËÖ�ÌXÓ�ÌµÖZà	Í:ÌÝÙ�Ñ�Ï¡Í�Åªã�ÑªÇ�×�ÌXÓ5é�ÓÝÅªÛ�×(ÈËÜ�ÅwÙ@Ü$ÑRãBÆ�ÇÉÓXÚBÜÝÇÉÈËÑ.ã[ÏdÈÎÙäÙZÒÌKÖ�Ì$ÊjÑRãBÆôÇÉÓÝÅ,Ç�ÌµÖTÇ�×ØÅwÇkÏ�ÈäÙÎÙ ÖBÌÝÇ�ÌXÓ�Ê[È�ã�Ì
Ç�×�Ì¹Û(Ó�ÑRÛÌXÓÉÇ�È�ÌµÆdÑ�ç�Æ�ÇÝÅ�Ò¢ÙËÌ³ÛB×ØÅªÆ�Ì$Æ$à

ö Ñ.ã�Æ�ÈËÖ�ÌXÓmÇæÏÐÑaÛB×ØÅªÆ�Ì$Æ ¹ Ç�Ñ��Bø Ñ.Ú(ÓmÈËÖBÌ,ÅªÆ�ÙËÌÝÇ>Ñ.ã�ÌjÜ$Ú(ÓÉÔÕÌjÒÌ�ÇX×BÌjÊ¨ÑªÙ'ÅwÓ[ü�ÈËÒ�ÒBÆmç'Ó�Ì$Ì¨Ì$ã�ÌXÓ�é�åÅªÆ>Å
ç�ÚBã�ÜXÇÉÈËÑRãjÑ�ç�ÜµÑ.Ê¨ÛÑ.Æ�ÈÎÇÉÈËÑRã�ÅwÇ:ÜµÑ.ã�Æ�ÇÝÅ�ã©ÇÐÛ(Ó�ÌµÆÉÆÉÚ¢ÓXÌKÅªã�Ö�Ç�ÌµÊjÛÌÝÓÝÅ,Ç�Ú(Ó�ÌÐÒÌdç�ÑªÓ�ÅÏÎ�Ð$Ñ�Ò¸ÓVÆ�ÑªÙËÚ(ÇÉÈËÑ.ã@à   ã�ÑªÇ�×�ÌXÓ
ÜµÚ¢ÓÉÔÕÌ¹ç�ÑªÓdÇ�×�ÌKÙÎÈËû�Ú¢ÈËÖùÆÉÑªÙËÚ(ÇÉÈËÑRã÷ÏdÈÎÙÎÙ�ÒÌmÅ�Ö�ÖBÌµÖ ;
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G—

T= constant
P =constant

XB

solid

liquid

¡ ÈËéRÚ¢ÓXÌ�3 + � - ; ¥�ï¢ò u�§7¨IzY©�©ªv�«�§Ë|µ| ¢ íw|)§¬�z�|$v-¤�ï/§Vu1òázÕÔBðRz�óùuRíªó7v�ï(òáz�ó7v�ï(ò ð,x�z�ï¢í÷uµx¡u7ì�u�§ÎxXz
ñ�ð©ò�u)§
ì)§Ë|$vôvXð�§Ë|>u©íwó>x�|�{mìR|�§'u�xÝð�§Ë|$±

Ö ðw|$væx�z�ï¢íwv�×
Ø ±Vêlë�u�xdz�v:xÝëw|>{Kï¢ò u�§.¤�§Ë|µ|m|ªíª|�§¬)®>ñªë�u)§¬.|!¤�ï�§�{K|ªò x�z íL¬�ì©ð�§Ë| � õÙ«ªï�§k{¹|ªò xXz"í�¬¨ìÕð�§Ë| 
 õ

Ú ±Vêlë�u�xdz�v:xÝëw|>{Kï¢ò u�§.¤�§Ë|µ|m|ªíª|�§¬)®>ñªë�u)§¬.|!¤�ï�§�{K|ªò x�z íL¬[u¡vôï¢ò z
ó[v�ï¢ò"ð�xXz
ï¢íTu�x ý�Û õ

Ü ±Vêlë�u�x³z
vExXëw|�¤�§Ë|$|j|�íw|)§¬�®�ñ�ë�u�§¬R|k¤�ï�§�¤�ï/§�{mz"íL¬au�òázÕÔBðRz�órv�ï(ò ð�xXz
ï(í[¤�§Ëï({ ý Û {Kï¢ò
|$v³ï�¤Kì©ð�§�| 
 u©íwó
* � ý Û {Kï(ò |µvÐï�¤5ì©ð@§Ë| � õ
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Ý ± À í�xXëª|�ìRz
ñÝxXð@§Ë|�uwv³z xwÞ v�ó�§'uXîKí�ß&§'u©í�à�xÝëw|-¤�ï¢ò"ò ï�î�z"í�¬Tî�z xÝëÏ§Ë|µvXìR|$ñÝxdx�ï¨v�xÉu�©©z"òáz xO®-¤�§Ëï({8{Kï.væxKv�x�u�©©ò |Ex�ï
ò |�uwvæx:væxÉu�©©ò
|mu�x5v�ï({K|!á £ |µó�ñ$ï({mìRï.vXz xXz
ï¢í°±
� ����ß~�âqã 
 ���Z�ß~¾âåä ëw|Xxô|�§Ëï/¬.|�íw|µï¢ðwvm{mz £ xÝð�§Ë|�ï)¤:ìÕð�§Ë|mvôï¢òáz�ó � u©íwóùì©ð�§Ë|³v�ï(òáz
ó 
 ±
� ����ß~�â ã 
 �ß~�æ@��~¾âèç |Xxô|�§Ëï/¬R|ªíw|µï¢ðªv³{mz £ xÝð�§Ë|³ï�¤5ì©ð�§Ë|mvôï¢ò z
ó � u©íwórì©ð�§Ë|>òázÕÔBðRz�ó 
 ±
� �ß~¾æ@��~�â ã 
 ���Z�ß~¾â ä ëw|Xxô|�§Ëï/¬R|ªíw|µï¢ðwvm{mz £ xÝð�§Ë|�ï)¤ÐìÕð�§Ë|Tò zéÔBð©z
ó � u©íªó÷ì©ð@§Ë|mv�ï(òáz
ó 
 ±
� �ß~¾æ@��~�â ã 
 �ß~�æZ�i~¾â ä ëw|Xxô|�§Ëï/¬.|�íw|µï¢ðwv�{mz £ xÝð�§Ë|mï)¤:ìÕð�§Ë|Tò zéÔBð©z
ó � uRíªó÷ì©ð@§Ë|�òázÕÔBðRz�ó 
 ±
ÞO�¦
>â �����~¾â ç ï¢{¹ï$¬R|ªíw|µï¢ðªvdv�ï(òáz
ó[v�ï(ò ð�xXz
ï(ímï)¤ � u©íwó 
 ±
ÞO�¦
>â �ß~¾æ@�i~¾â ç ï¢{¹ï$¬R|ªíw|µï¢ðªv³ò zéÔ�ðRz
ó>v�ï(ò ð�xXz
ï(ímï)¤ � u©íwó 
 ±

ê ±!ëZï(íwv�z�ó©|�§�z íL¬>xXë.uµx ¥  ìí�º� � ß�îKëRz
ñ�ëmñ�ð�§Áîw|�î�z ò ò�ïô{Kï)îw|5ð[xÝëw|T{KïRv�x¹u,v � ñªë.uRí�¬.|µv�õ

ö Ñ.ã�Æ�ÈËÖ�ÌXÓÐÇ�×�Ì³Ì5ñ@ÌµÜXÇKÑ�ç�ÙËÑ�ÏVÌXÓÉÈËã�é�Ç�×�Ì�Ç�ÌµÊjÛÌÝÓÝÅ,ÇXÚ¢Ó�ÌKÆ�ÙÎÈËéR×©ÇÉÙÎå.à
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G—

T= Tm (pure B)
  P =constant

XB

solid

liquid

¡ ÈËéRÚ¢Ó�Ì�3 + � ÿ ; «�zÕ¬¢ð�§Ë| Ú$ò Æ Ü ó�§'uXîKí>u�xdumvÝòázé¬(ë�xÝò ®[ò ï�îI|)§3x�|�{mìR|�§'u�xXð@§Ë|$±

G—

 Tm (pure A) < T1 < Tm (pure B)
               P =constant

XB

solid

liquid

XL XS

¡ ÈËé.Ú(Ó�Ì-3 + � � ; «¢zé¬(ð�§Ë| Ú/ò Æ Ý ó�§'uXîKíTuµx�u©ím|wîw|ªí�ò
ï�îI|�§3xô|ª{mìR|)§'uµxÝð�§Ë|ExXë.uRíi«�zÕ¬¢ð�§�| Ú$ò Æ Ü ±
Ö ðw|$væx�z�ï¢íz×�êlëRz
ñ�ëmñµï¢{-©©z"í�u�xXz
ï(í>z�v:xXëª|T{KïRv�xVv�x�u/©Õò |Tz"ír«�zÕ¬¢ð�§Ë| Ú$ò Æ ê õç z í�x�×	ëZï(íwv�z�ó©|)§@xXë�u�x�uµx5|�ÔBðRz òázY©)§�z ð©{ #., òázéÔ�ðRz
ó A#., v�ï¢ò z
ó u©íwó # þ ò zéÔBð©z
ó A# þ òázéÔ�ðRz
ó


