
Chenicalpotertialsofmixtwes
Previously showed how chemical

potentials (partial molar Gibbs Free

Energies ) gown phase equilibria
Now we will look mare at how

-

these depend on concentration of
multiple components (mixtures & reactions)

Difference between phases & reactions
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n
2 hi Nz

G = MM, the Mz t ( interface)

I n, µ ,* the Mitt for all n
, , nz

where tutti is Chen pot of pure material



A# B

⇒ Ds÷¥%¥?
G- him, tnzpuz but

Mif thx µztth* except at ① 440
respectively

2 contributions to non identity :

fei -- ti - TF
T energy changes due to interactions

and change in structure

S charges b/c minimized in

pure States

Need to compute these contributions

relative to some known value



Concentration Scales (see also, worksheet)
-

Reference concentrations can be measured

different ways and different ones

are useful far different situations

All cancer trek in scales are intensive
(doubling system keeps sane )

species normalized scales :
• mole fraction Xi = nifqn ; = niff
• molality : moles of i over kg solvent
Mi = hi = %oo6sX5Toons. - Ws

Ws = molecular weight solvent leg
water - Hoglund)

note : -2mi --I
10009¥



Volume normalized

• mowing Mi -- cis --

EM; =
"

Tut = [everything ]

• Partial density
bi = niff = xiwi

E Xi Ti
mass totalEpi = Peveything =
-

volume total

[Do water on worksheet]

•Partial pressure ( for gas )

Pt = I pi ⇒ pi = Pt - Ey. Pj
ideal gas = RTu = RTM;



Return to concentration dep of µ :

Previously , G
- D relation !

Enidµ ; = Udp - Sdt

since u -- Zn ; it IS ⇒nisi↳
negus turns dm; = Tidp -Edt

p=Zp; ⇒dp e -2 dpi
for canst T &

Pj# i

dm. - Ti dpi

consider ideal gas D= RTP

⇒ fad, mi = fp;
'

die

⇒
µ. -- ni. - Rtlnl Pip;)

What is ref ? for gas choose pi
- latin

& Mi = Mi @ latin



Can choose other standard Skies

X,
*
= I already discussed (high can

mixture's)

[ i ]°= I molar Claw eone mixtures)

Note , it is possible to hare

PA = Prs = Pc =
. . .

= Latin

& [ A) = [ B) = Cc ] . . .

= Imola- ( to sore
limit I

* *but not XA=XB= I

also Ma't Mri in general
- - - - - -

chemical potentials for liquid mix tones
liquid & vapor are in eq

µ, liq = Mins = µ: TRT In (Pyp;)
assuming gasses behave ideally

this pi is a property of the liquid
-

called the nap.- pressure



But how does this help
'

us

determine µ; as a function of

species concentrations ?

Raoult 's Law ( ideal solution approximation )

Pi = Xi pit
This doesn't mean A-& B doit interact,

it means AA ,
AB
,
BB interactions all

very similar n

k
,

I- H

Eg : ye- dis. "f-Y-c'Br
Br B

Ethebene dibromide prgselyne dibromide
(di bromo ethene)
'Ears p,*⇒

, ←
special

Pup pp#↳ case

0

XPPB


