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Homework #4
Multicomponent Phase Equilibria -> System of non-linear equations

• Newton’s Method

𝑓1 𝑥𝐺𝑒
𝐿 , 𝑥𝐺𝑒

𝑑𝑖𝑎 = ∆𝐺𝐺𝑒
𝑑𝑖𝑎→𝐿 + 𝑅𝑇𝑙𝑛𝑥𝐺𝑒

𝐿 − 𝑅𝑇𝑙𝑛𝑥𝐺𝑒
𝑑𝑖𝑎

𝑓2 𝑥𝐺𝑒
𝐿 , 𝑥𝐺𝑒

𝑑𝑖𝑎 = (∆𝐺𝑆𝑖
𝑑𝑖𝑎→𝐿 + 𝑅𝑇𝑙𝑛(1 − 𝑥𝐺𝑒

𝑑𝑖𝑎) − 𝑅𝑇𝑙𝑛(1 − 𝑥𝐺𝑒
𝐿 )

Jacobian Matrix



Homework #4

Solution at certain T

File Output

• Initial Temp.
• Initial X_L, X_S
• Interval of Temp.
• Number of loop

• Data Matrix 

𝑋_𝑙𝑖𝑞
⋮
⋮

𝑋_𝑑𝑖𝑎
⋮
⋮

𝑇
⋮
⋮

𝐶𝑜𝑢𝑛𝑡
⋮
⋮

• Newton’s Method

𝑥𝑆𝑖
𝐿 = 1 − 𝑥𝐺𝑒

𝐿

𝑥𝑆𝑖
𝐷𝑖𝑎 = 1 − 𝑥𝐺𝑒

𝐷𝑖𝑎



Homework #4

• Initial Temp : 1500K
• Initial X_L, X_S : 0.4 0.6
• Interval of Temp. : 4K
• Number of loop : 1000
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Question & Answer
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