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Partialpressures

Pi = X : Ptotal (definition)

EiPi = XiPtotal = Ptotel X :
i= 1 i = 1

= Ptotal

For an ideal gas
i = : RT = PiRT

W

Ptotl =Ri (Dalton's(aw



what about now ideal
gasses?

Repulsive : increase pressure

Attractive : decrease pressure

↑ (for some mixture in
some volume & temperature)

compared to ideal
gas



Pasetransitions

Phases of matter : solids
,
liquids, gas
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Tohand particles crystallize

A = E -TS E = O If ne

e const volume overlaps



O O random closepackingO OOOo less entropy at
same density
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Differences : density, compressibility
heat capacity, conductivity

Other "kinds" of phases

Diamond , Graphite Nanotubes
(

C60

it e some T, P G is not

minimized , not a stable phase



In
iktetics ....)

Graphite
T

Im-
-- P
indicates lowest free

energy structure



"Non equilibrium phase"
glass - effectively a solid

structure ofa liquid

density scover
cooling liquid Slow motion-po-, -> no time

to#crystal crystallize
T



Trop

Ex#deposition condensation
G

sublimeter Uponiahon
-↳
freezing I-> m

M melting
fusion Tu



Why is this a "mixture"

As Unigt"solid +gas*
Gibbs free energy is the

thermodynamic potential
for

phase transitionsa const P,T
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SdT-UdP+ nidMi = 0
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2 phase are in equilibrium when
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.#-I
solid liquid
T Tm ④

T >Tr ②
e const temp & pressure

San + Medal <dG = M
s + n = 0 = dn' +dudHtotal = N



dG = MdnS + Medal <
Htotal =n + n = 0 =d +did

dG =(p) - p4) dys
= (M -y)) due

spontaneous change , d620

p < It , d< 0 for spontaneous

things go from high ye to lowy



some setup Ees
XV = (T-Vedn

normally is a if
when you

melt
,
dn0
duo

Sexception for water Vice , jwster]

Heat flow...



da = (F-Fl) dns
need to know molar enthelpies

[dH = 5 dS +VdP =Tds = dg= (pdT]

When is a phose transition
Upp = 1 how depend onT,P
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