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Ternary Diagrams: Review
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Ternary Diagrams: Review

Pressure Effect
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Ternary Diagrams: Review
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Ternary Diagrams: Review

Quantitative Representation of Phase 
Equilibria- Tie (or equilibrium) lines

Tie lines join equilibrium conditions of the gas 
and the liquid at a given pressure and 
temperature

Bubble point curve gives the liquid composition

Dew point curve gives the gas composition



Ternary Diagrams: Review

Quantitative Representation of Phase 
Equilibria- Tie (or equilibrium) lines

All mixtures whose overall composition (zi) is 
along a tie line have the SAME equilibrium gas 
(yi) and liquid composition (xi), but the relative 
amounts on a molar basis of gas and liquid (fv
and fl) change linearly (0 ςvapor at B.P., 1 ς
liquid at B.P.).



Illustration of Phase Envelope and 
Tie Lines
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Uses of Ternary Diagrams

Representation of Multi-Component Phase 
Behavior with a PseudoternaryDiagram
Ternary diagrams may approximate phase 
behavior of multi-component mixtures by 
grouping them into 3 pseudocomponents

heavy (C7
+)

intermediate (C2-C6)

light (C1, CO2 , N2- C1, CO2-C2, ...)



Uses of Ternary Diagrams

Miscible Recovery Processes
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Exercise
Find overall composition of mixture made with 100 
moles oil "O" + 10 moles of mixture "A".

__________________________

________________________
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Mixture C1-nC4-C10

@ p=2500 psi, T=160 oF

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

liquid phase

gas phase

gridlines

triangle

equilibrium

C1

nC4C10

liquid phase

xC1 xC4 xC10 x y

0.494 0.000 0.506 0.247 0.427816

0.496 0.101 0.403 0.349 0.429548

0.509 0.197 0.294 0.4515 0.440807

0.534 0.280 0.186 0.547 0.462457

0.600 0.320 0.080 0.62 0.519615

0.670 0.310 0.020 0.645 0.580237

gas phase

yC1 yC4 yC10

0.994 0.000 0.006 0.497 0.860829

0.965 0.028 0.007 0.5105 0.835714

0.927 0.064 0.009 0.5275 0.802805

0.874 0.115 0.011 0.552 0.756906

0.800 0.186 0.014 0.586 0.69282

0.740 0.247 0.013 0.617 0.640859

http://www.pe.tamu.edu/barrufet/public_html/PETE310/index.html

http://www.pe.tamu.edu/barrufet/public_html/PETE310/index.html


Practice Ternary Diagrams
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