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CH4(g)    +    2O2(g)     →   CO2(g)    +  2H2O(g)       ΔH < 0

2Mg (s)    +    O2(g)     →   2MgO (s)           ΔH <0

CaCl2(s)

CaCl2 (s)                  Ca+2
(aq)      +    2Cl 

-1
 (aq)           ΔH < 0

H2O (l) 



NaCl (s) 
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NaCl (s)                  Na+1
(aq)      +    Cl 

-1
 (aq)           ΔH > 0H2O (l) 
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NaCl (s)                  Na+1
(aq)      +    Cl 

-1
 (aq)           ΔH > 0H2O (l) 
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S( s)    <  S(l)    <  S (g)
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HF (g) HCl (g) 
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HF (g) NH3 (g) 

 ذرات 4 ذرات 2
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CH3OCH3 (l) CH3CH2OH (l) 
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2Mg (s)    +    O2(g)     →   2MgO (s)

C3H8(g)   +   5O2(g)  →  3CO2(g)  + 4H2O(g)

CaCl2 (s)                  Ca+2
(aq)    +    2Cl -1 (aq)

H2O (l) 

H2O (l)     →   H2O (g)

Na2O (s)     →   Na2O (l)

NH3 (g)     →   NH3 (l)
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ΔS

Li+1 (aq)    +    F-1
(g)     →   LiF (s)

C6H12O6(s)   +   6O2(g)  →  6CO2(g)  + 6H2O(g)

NaCl (s)                  Ca+2
(aq)    +    Cl -1 (aq)

H2O (l) 

2SO2 (g) +    O2(g) →   2SO3 (g)

N2H4 (g)    +    O2(g)     →   N2 (g)    +    2H2O (g)

CO2 (g)     →   CO2 (aq)



 S∆ نظبم=     Σ n*Sمواد نبتجة     ─    Σ n*Sمواد  متفبعلة 
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  S∆ نظبم

2A (g)    +    B(g)     →   2C (g)

   (2*SC)   ─  (2*SA + 1*SB)   =نظبم ∆S 
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N2H4 (g)    +    O2(g)     →   N2 (g)    +    2H2O (g)

  =  (1•SN2  + 2•SH2O)   ─  (1•SN2H4 + 1•SO2) نظبم ∆S 

            =  (1•191.4 + 2•188.7)   ─  (1•121.2 + 1•205.1) 

            =  (568.8)   ─  (326.3) 

            =  242.5 J/mol•K 

 H2O (g) N2 (g) O2(g) N2H4 (g) المادة

So(J/mol•K 188.7 191.4 205.1 121.2 
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CO2 (g)    →   CO2 (aq)    

  =  (1•SCO2 (aq))   ─  (1•SCO2 (g)) نظبم ∆S 

            =  (1•117.6)   ─  (1•213.6) 

            =  (117.6)   ─  (213.6) 

            =  -96 J/mol•K 

 CO2 (aq) CO2(g) المادة

So(J/mol•K 117.6 213.6 
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N2 (g)    +    2H2(g)     →   N2H4 (g)

 CH3OH (g) CO2 (g) H2 (g) H2O (g) N2 (g) O2(g) N2H4 (g) المادة

So
(J/mol•K) 219 213.6 130.6 188.7 191.4 205.1 121.2 

2H2 (g)    +    O2(g)     →   2H2O (g)

2CH3OH (g)    +    3O2(g)     →   2CO2(g)    +   4H2O (g)
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CH3OH(g)

1-     CO (g)    +    H2(g)  →   CH3OH (g)                    ΔHo = -5.4 kJ     

 H2 (g) CO (g) المبدة

So(J/mol•K 130.6 197.9 

2-     CO2 (g)    +    H2(g) →   H3O (g)  + CO (g)           ΔHo = -5.4 kJ     

CH3OH(g)

CO (g)

ΔSo

ΔSo =  -109.5 J/mol•K         ;         ΔSo = 42.4J/mol•K 

SCH3OH(g)
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2Mg (s)  +   O2 (g)                  2MgO 
(s)         ΔH <0
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    S ∆ ن كو     =      S ∆ نظبم S ∆    +     بيئة                  
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 S ∆ نظبم=     Sمواد نبتجة       -    Sمواد  متفبعلة    
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