
 
 

 

 

 

HAL FONKSİYONLARININ HAL DEĞİŞKENLERİNE BAĞLILIĞI: 

TERMODİNAMİK DENKLEMLER (KAPALI SİSTEMLER İÇİN) 

 

 

 

U = q + W, 𝑑𝑈 =  𝛿𝑞𝑡𝑟 +  𝛿𝑊𝑚𝑎𝑘 = 𝑇𝑑𝑆 − 𝑃𝑑𝑉    1 

H = U + PV, dH = dU + PdV+ VdP = TdS – PdV + PdV +VdP = TdS + VdP …..2 

A = U – TS, dA = dU – TdS – SdT = TdS – PdV – TdS – SdT = -PdV – SdT …..3 

G = H – TS, dG = dH – TdS –SdT = TdS + VdP – TdS – SdT = VdP – SdT….4 

 

 

Eşitliklerden 

(
𝜕𝑈
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)

𝑉
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  dU = TdS – PdV  U = f (S, V), 𝑑𝑈 =  (
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𝜕𝑆
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dH = TdS + VdP  H = f (S, P), 𝑑𝐻 =  (
𝜕𝐻

𝜕𝑆
)

𝑃
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𝑑𝐴 = −𝑆𝑑𝑇 − 𝑃𝑑𝑉  A = f (T, V), 𝑑𝐴 =  (
𝜕𝐴

𝜕𝑇
)

𝑉
𝑑𝑇 + (

𝜕𝐴

𝜕𝑉
)

𝑇
𝑑𝑉 

 

(
𝜕𝑆

𝜕𝑉
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𝑇
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𝜕𝑃

𝜕𝑇
)

𝑉
       3 

 

𝑑𝐺 = −𝑆𝑑𝑇 + 𝑉𝑑𝑃   G = f (T, P), 𝑑𝐺 =  (
𝜕𝐺

𝜕𝑇
)

𝑃
𝑑𝑇 + (
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𝜕𝑃
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𝑇
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𝑇
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𝜕𝑇
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𝑃
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1, 2, 3 ve 4 Maxwell denklemleri 

 

(
𝜕𝐻

𝜕𝑃
)

𝑇
= ? 

G = H – TS, H = G + TS 

 

(
𝜕𝐻

𝜕𝑃
)

𝑇
== 𝑉 − 𝑇 (

𝜕𝑉

𝜕𝑇
)

𝑃
  

İdeal gazlar için 
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𝑃
                                      PV = RT 

       = 𝑉 − 𝑇
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𝜕𝑇
)

𝑃
=
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𝜕𝑆
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)

𝑉
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𝑃
= ? 
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Kimyasal Potansiyel: Molar Serbest Entalpi 

                                                                  ()                      (G) 

Molar serbest entalpi fonksiyonuna kimyasal potansiyel denir. 

𝜇 ≡ 𝐺 ≡
𝑔

𝑛
 ,     G = f (P, T), 

                         𝑑𝐺 = −𝑆𝑑𝑇 + 𝑉𝑑𝑃         

 = f (T, P) 

 (1 atm’de saf ideal gaz için)   0: standart kimyasal potansiyel 

                                                 P0: standart basınç, 1 atm, 1 bar 

 

𝜇 = 𝜇0 + 𝑅𝑇𝑙𝑛
𝑃

𝑃0
           saf gazın kimyasal potansiyeli 

 

Gaz Karışımlarında  𝜇𝑖(𝑇, 𝑃𝑖) = 𝜇𝑖
0(𝑇) + 𝑅𝑇𝑙𝑛 (

𝑃𝑖

𝑃0) ,     Pi = Pyi 

 

𝜇𝑖(𝑇, 𝑃, 𝑦𝑖) = 𝜇𝑖
∗(𝑇, 𝑃) + 𝑅𝑇𝑙𝑛𝑦𝑖      

 

Sıvı karışımlarda 

𝜇𝑖 = 𝜇𝑖
∗ + 𝑅𝑇𝑙𝑛𝑋𝑖 

 


