Conditions for Equilibrium

* In equilibrium, all thermodynamic potentials must be equal
in all phases.

T¢=TF = =T"
P*=pF = =p"

pe =l =..=u
uy =up =..=u)
uy =uy =..=u’

10/2002 laptop c:/.../puc_termo_intro.ppt © 2002 André Luiz V. da Costa e Silva



(G+2) lines

Phase Rule

(P-1) eaquations

>

T =TF =...=T"

P =P =.=p"
pe=pl ==l

v My =y ==
uy =yl =..=ul
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Numloer of Equations:
(G-DP-1)=CP+2P-G2

Number of Variddes:

(G 1)P composition varicdles
P temperafures

P pressures

P-P+2P=CP+ P varicdes

Varicdes-Equations= Degrees of Freedom
CP+P-( (P-G+2P-2)=F

GP+2=F

For on extensive system the size is on
addtiond varidde

GP+3=F
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Diagram Topology (binaries)

« Two potentials
* One potential
* No potential (two thermodynamic functions)
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Equilibrium in Fe-C
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Equilibrium in Ag-Cu

THERMO-CALC (2003.01.23:22.01) :AG CU
DATABASE:PBI
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T (potential) vs %C (non-potential)
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Enthaply vs Composition (no potential)
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Complexity (1 to n)
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