








* MULTI-PHASESYSTEMS :

Objective : describe multi-phase systems with multiple chemical elements.

/B8Tz
① Compute properties of each phase as a function of composition
...

" total system as a function of composition.

③ How doI compute equin multiphase systems?

-The system has a components (different species)
- N

, Nc, . . .,N -> #of mole of each component

FUNDAMENML EQUATION OFTHERMO :

U(S, Xi
, Ni) :

du = TdS + [YidVi + MidN

Mic(
,
definitionofaa stir

* Review of some equs . We derived before
- EULER : U= TS -pVtMiNi

other potentials :
-

4 (S,6
, Ni)= enthalby = U + V = TS + [MiN :

F(T, V
,Wi) = Helmholtz free energy

= U-Tsc-pV + [MiNi
G (T, b, Ni) = U-TS+ bV = MiNi

- GIBBS-DUKEM :

Sai-Vap + &Nidmi = 0

it %
all intensive



G = U - TS + PV

%G = Vdp-Sat+ MidN
EOS (for the multicomponent freenergy)-> NotC equations of state

neces: (It b
,NMi

-> Mi (T, b, s
all mole number!

Messian :

i
G S

-Si Partial MoLAR

---
&

-CANOT ON; Entropy of i

&

b XV
-VE I :Nip - - PARTIALMOLAR

- - - -
VOLUME of i

Ni
-

- -

:GN - ) = NiI

I

Ferd : A

batnotGran.

NematjetNi
5:= (%-Ni



(9) DaSbigaonsI
small one

A is usually arranged (in the solid state) in a "pattern".
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*

Definitions,
number of atoms
N =

N
,
+N+... + Nc

* Molarquantity : so far we have avoided normalizing extensive variables-

* m legt G =G TE: Sometimes these quantities
N

are also written as

Hm= T ,
i,

N

↳ not to be

M

Vn =V
I

confused with
partial molar grarbilis

* What is the chemical potential & const . T
, p ?

Wit
,p,Mi

To change in Gibbs freenergy when I add a small amount

of element i
N is NOT constant !

what we usually want is to computer
the effects of changing compositions.

Say we have a binary NA , NB,
b

,
T

dG= Vdp-SdT + MadNaT MB &No

Nat My = Not = MB = Not-na

=>
&G = Vap-Sar + Madna + Mr Antot-MBAna

dG = Vap-Sat + (Ma-MB) dra + Mr&ntot

+ Ma-M

↑

->b
,
+
,
nM
MrMolar Gibbs energy change when we change the composition


