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الطاقة الحرة القياسية 

Gibbs Free Energy 



 Gibbs Free Energyالطاقة الحرة القياسية 

At constant temperature (T) and pressure(P) the change in Gibbs free energy is :-

∆G= ∆H-T∆S

-:لكي يحصل اي تفاعل يتحقق امرين عند التفاعلات التلقائية

اقل مستوى من الطاقة  . 1

(  Sالانتروبي)اعلى مستوى من العشوائية . 2

فالقوتين هي المسيرة لأي تفاعل كيميائي 

At constant temperature ,negative values of ∆G indicate that the reaction 

should proceed spontaneously. Positive values indicate that the reaction 

cannot occur.

Or for spontaneous chemical and physical change, the Gibbs free energy  

change must be negative(∆G<0)

For nonspontaneous reaction Gibbs free energy must be positive (∆G>0)



For the reaction A(reactant)                             B(product) 

∆G= G products – G reactants  (at constant T and ) 

∆G=0    at equilibrium             

    (                                                                                            

∆H                                   Exothermic                         ) ∆S       

                     G∆ .        

                                                                         ∆H                   

            Endothermic                        ∆S           ∆G             .       

∆H>T∆S.                                    



Example(1) 

CaCO3(s)                                 CaO(s)  + CO2(g) 

                             :       ∆G               298K(       )    ( 25 
o

  ) 

1000 
o

            .   ∆H= 178.3     .         
-1

      ∆S= 160.4    .    
-1

     .
-1

 . 

-:     

∆G= ∆H-T∆S 

       =   178.3K.joule.mole
-1

   - 
𝟐𝟗𝟖 𝒙 𝟏𝟔𝟎.𝟒 

𝟏𝟎𝟎𝟎
 

       = + 108.0244 K joule                       nonspontaneous 

At 1000 
o 
C  equal to 1273.15  kelvin  

Example 1 



∆G= 178.3 k .joule. mole 
-1

  - 
𝟏𝟐𝟕𝟑.𝟏𝟓 𝒙 𝟏𝟔𝟎.𝟒

𝟏𝟎𝟎𝟎
 

= - 25.91 k joule spontaneous      التفاعل تلقائي 

                                          



 Noteملا  ة 

                             ∆G  يرم  ل ا ∆G
o

 

∆G
o  

                                                                              (

                      )                                                 

a A + b B                                       c C + d D 

∆G
o
= ( cG

o
C + dG

o
D) – (aG

o
A + bG

o
B) 

∆Gr
o
=  ∑∆G

o
f products - ∑∆G

o
f reactants 

∆Hr
o
=  ∑∆H

o
f products - ∑∆H

o
f reactants 

∆Sr
o
=   ∑∆S

o
f products -   ∑∆S

o
f reactants 

                                                        (Lindsay,1979).  



 

Calculate the standard free energy ∆Go for the reaction:- 

H2O(L)                                          H2O(g) 

Data:     Substance                   ∆H
o
( kJ.mole

-1
) 

H2O(L)                    -273 

H2O(g)                    -228 

Solution :- 

∆Gr
o
=  ∑∆G

o
f products - ∑∆G

o
f reactants 

= ∆G
o
 H2O(g)      - ∆G

o
 H2O(L) 

= -228-(-237) 

= 9 kj .mole
-1

  التفاعل  ير تلقائي ) ما  للحرا ة (     

Example 2 







 

 

     (Lindsay,1979,pp:32) From the following thermodynamic data  

∆G
o 

f( Kcal.) Species 

0 e
-

 

0 H
+

 

-37.594 OH
-

 

-21.80 Fe
2+

 

-4.02 Fe
3+

 

-56.687 H2O(l) 

-170.40 Fe(OH)3 soil 

-243.37 Fe3O4(magnetite) 

Calculate the following:- 

a): The dissociation constant of water 

b): log K
o
 for the reaction:- 

    Fe(OH)3 soil                                Fe
3+

   + 3 OH
-

 

Solution:- 

a)): H2O                     H+   + OH-    ( from Lindsay,1979   pp: 399) 

∆Gf  =  ∑∆Gf products - ∑∆Gf reactants   

       = [ 0 + (-37.594)] – [ -56.687)] 

       = 19.093 k cal. 

∆G = -2.303 RT log Kd 

19.093 = -2.303 x 1.987x 10
-3

 kcal. .deg
-1

.mole
-1

 x 298.16 
o
K x log Kd 

19.093 = -1.3645 log Kd 

Log Kd = 
−𝟏𝟗.𝟎𝟗𝟑

𝟏.𝟑𝟔𝟒𝟓 
 

           K= 10
-13.9927

 

Sample 3  



b)):       Fe(OH)3Soil                             Fe
3+

    +    3OH
-

 

∆G
o
f     =      -170.40                        -4.02           3(-37.594)          

∆G
o
 = -2.303 RT log K

o
 = -RT ln K

o
 

∆Gr
o
=  ∑∆G

o
f products - ∑∆G

o
f reactants 

= [(-4.02)+ (-12.782)-(-170.40)] 

= 53.598 kcal. 

∆G
o
 = -2.303 RT log K

o
 

53.598 kcal.= -2.303 x 1.98717 x 10
-3

 kcal.deg
.-1

.mole
-1   

x 298.16 
o
K x log K

o
 

Log K
o
 = -53.598/ 1.3645 

K
o
 = 10

-39.28
 



Thank u for your listening 


