
When are two phases in equilibrium
with eachother?

Give each phase a chemical potential
pi , pet , it etc

stick with one compost for now
consider pure liq & solid

÷÷÷e what happens ?
-5L( interface

Suppose constant temp & pressure
Hm d G = pistons t pl dnt ft interface

interested in case where Coreyleet )

ht = ns t ne ⇒
dns = - d he

so dG= dns (ps- net = dnd (pl - pi )
spontaneous change will decrease d G (decoy
suppose jus > pie ,

dnsco ⇒ S -2L



atoms flow from high to low

chemical potential !
Volume & Enthalpy will change
DV = @ s

-Jl)dns suppose Jk Tl
then dnsco

, melting , means volumeT

heat charge of =#
s
- Itlldns

need motor enthalpies
,,cpdT

[ dH= Tds t Vdp -

-Tds = dqinpq.ch]
If µ's equal at certain pit,
then phase . coexist
But when would this happen?
Depends on how µ depends
on T & p in each phase



In each phase, E- H -TS so
* = IT

- T 5

Hence
, need temp dependence of

TT & 5 ,
which depends on the

substance and is fit to date
-
← n 75 Mmol o cheir

←torn.

T
M

Measure in stable phase
[pod
's

= 36.3 ← flat

Ipl = a- t bet t c't ' = Lol - O
. 163T t 2.56×6%2

Ep
's =E÷, = a

goes too@ 0



Need a reference condition and get
HIS relative to that

G = H -TS so @ (out , H dominates

⇒ phase at low T is also low H (
'Lahue)

Rick Enthalpy of ice =o @ Tm
SCT--01=0 '

Hare to determine Their from fitting !
since dG=o @ transition

d5m= Ottman & Dsu =dtTyTu
←definedtmersmed

In each phase d H' = Ep dt , d5=cpT+dT
T

so HIT ) - HTT ri = Jcp at
Tr

ICT) -5 Ctrl = ftrcpydt
Then add III & Is of transitions



For water fit:

Ice at temp TLTm !

T
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H'Ttm) =o ←
check&

H' idguml = DHI-- 6. ol
T

Entraps psia Sir, --f dt

=
ai- Intf'÷÷ )

dear
yo
-
doit?

dsidctml-o.nl
agilis (im) = Stat 0.063 Tv

To get to Tv ttklctukfllltmltfcpidtdt
Tm

Ctulzslciumltftincplisydt



plot Hiatt Sia
Ts

#n

I
His ie

①@T -0
, µ= H

② C-pie lotion ⇒ slope >o alwaysfor H

③ oil p 254T ⇒ S increases wit

④ @%t)p= - S , decreases
⑨ %÷z -oof = - Cpf so caracara



So ice seems to be getting lower in

Chemical potential w/ T -s

why doesn't it slay ice?

:
fu skin

In practice , okay in most stable phase
G = I X " µ

" H -52 X
" ft 't see -2×175'T

"t⇒
.

Tm Tv

" "E
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.
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How does pressure influence
chemical potential ( phase?

Strongest influence on gas
DIE dnt = -5"dttV"dp
@ const T

ideal gas
dusk- - Td P = Rptdp

sort
,
!¥u = RT In Planet

= Rtlnp ← in atm

Effect of pressure is to
units

shift cu stem line

iii. ÷÷÷÷÷÷÷
Critical pt , every prop sane



'

p

-

i

hairpin.

Ttp
'
ii:#

,
sub

Restrichinsonphisedagrmndlutsdt
-vdpzo GD eqh

⇒ dp = -5 dttvdp ,
one equation for each phase

suppose 4¥49!!,Yf
most dtordp change µ by diffaunts



These egns both give planes

Intersect at dp=dT=o
also a lay a line
can show from finding this line

I-32

that ( 0%4
,u

= Edphase I = I -72

Mphasez DU Tegan
Claussirs Clapeyron Eqn
For most substances AV increases

( & as always does ) & positive
wateris notable exception (at room temp)

latin



Last
,
what about adding another phase
&plane? Can show this puts a big
restriction and dye's all equal only

ata point
so there can be only one triple point
for a single component

Gibbs phase rule
#Components - #Spheres t2= Degrees of

coexisting freedom
Dof is things you can

vary and maintain

equilibrium

/ Campana : Tees
def
2 P,U ,T only 2

independent

2 I change T, home
1- charge p also,

fast! for liq
-s gas

ete

(%) = fytTTyifVIJ9as-fsolidliiq@Jga.s>T'll

@ ideal of -- RPItmtp%=o¥f=E boiwhnawis.EE:?:


