
Reminder :
concentration of solute in solution

can be cchenacterized by vapor pressure,
the pressure where piths = play ,

Assuming ideal gas rap

ME = pi a + RT In ( Palp. )x
where Paup is the partial pressure
of molecule x , where Pj is the

reference pressure , usually
Latin

Raoult 's law says that we can guess

( true in close to XE l limit I

pEr=pa*Xa
,
where p*a is

the vapor pressure
of thepure

component

Plugging in to the above



For Raoult 's Law :

hi
"t -
- Mises = µ: teth ( Pi*÷i)
= µ : t RT In ( Pip; ) t RT In (Xi )
-

Mitt

New standard state for pure component i

µ! it = print RT In (Xi)
switches from pi =/ standard state

to Xi =L std State

Cheng ing reference does not doze
the chemical potential though ! One
value for a particular mixture
-

Does it mix? Gibbs free energy
controls spontaneous reaction

DGmix = dGmixed - dGmmixed

= (NAMA thisMB)mined - (NAMA thBlurs) unmix



'⑦B→ID→H¥
To
ME µB*

For ideal mixture

Guided = na (Mr
"
t RT Inxs)

+ nrsllhstttrrlnxrs )

DG mix = MARTIN XA t Nos RT In XD

⇒Imix
-

- RT (Xslnxatxrshxrs)
15mi

a = ( - deft)p= - RL
t
)

Entropy maximized at XA -- Xs = 0.5
Since DE-- St -Tes-

and to - test
,
ermine'=o !

as expected



But what about nor ideal mixtures ?

Closeto 21=1 and 71=0 , should probably
behave like an ideal mixture

.

Imagine 0.001% Eton in water
,

vapor pressone of thou
"
be very close to

their farpiiikr
,

also far 99.999%

vapor pressureof Eton very close to pre Etat

Thet is the Raoult's low limit for the solvent

pi - pix; (Xia)
B

For " solute"
,
Henry's law :

Pi 2 Ktfxi ,
solutes don't interact

just the vapor pressure
of isolated

molecules

If both true
" ideally dilute solutions

"

In reality for this case, Kitt
> > pit

so water & ethanol better solvents for
themselves then eachother



chemical potential far ideally
dilute solution is given by

µ
"b =p: t RT In( Kip?" )
= mi t RT luckily p ; I t RT In (Xi)
-

Mi④ ← chemical pressure
at infinite dilution (Xi

→ o)

can get IG mixing ban simple lattice

model - win hare and for Hw !

Pg298 - 252

Result : how
' interaction

Gmix#
A

/



High interaction :

nffmit I.¥x
.

If equal mixed - split
into 2 parts, an A rich

phase & a B rich please
can do a

lot more w/ this model , but

have to mare or to chemical
Reactions

since reactions are usually studied in

thou not mole fraction
,
can switch

reference again :



Xi = hi
,

I nyn
,
⇒ ni - X ins

- *

and U=ZhgJg 2ns Vs
Vins

so [ i] = nil = n=¥s*
so mi"f= µ④t RT ln[u¥

*
"J

E dilute limit

= µi* t RT In [ Ts't) t RT In cislunar

= µ,* - RT In [ s)
t RT In [ i ]

#← molarity so Inert,
Mi ISS .smokin

so milit = µ,? + RT In [ i ]



Chemical Reactions
AA t b B IgGt htt

TT Vi III species
[ reachon numbers a

,
b , -g,

- h

this constraint means reaction

can be described by a single
progress variable ,

number of mots

" "

reacted 2

AGran = 2 (Ia - bEt g GI t hGI)
Kh

etc DGr×n= 2 Ziti

or D Iran =I Ziti



so subbing µ÷µ? t ft In Ci ]

IT = EN ;Mi t RT In IT
i

-

eg Q= [GITCHI
Q

¥B3b
and Ev; µ? call at

an
Std state)

constant

@ Eg Stix . = O

⇒ d8=-RTlnKegT
Where keg is MciTig

Since keg can be measured
,

gilles same access to µ°



G (m , .
- -

, nu
)

⇒ do = -2Gt. )dni
- dni --vid }
µi T reachm

coordinate

so dG= -2 priv ; DE

⇒ (0%3)=7 Mini = 5Grxn

[ shows G is a reaction

potential, minimized at Eq

Dependence on tap
-

Sto = Sto -Tds

so - RT Ink = AHO -TDs
°

ink -- E - ITI
u ✓ an't Hoff equation

"

deviation

plot Ink us 4T,
intercept -DS mens

slope - OH
←
T dependent



Depnderuantessve
d G- = - Sdt t dp

@ canst T

DDI dp or

at -- ( dd%p), @ shield
conditions

To first order ( No
constant)

Dolph DECpref ) t (p- pref) at
°

if at > o ( product hone larger
volume )

then increasing pressure increases

D8 ( bad) so pushes back

towards reactants ( Le Chenier )


