Phase diagram terminology
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Triple point: 3 phase boundaries meet on a phase diagram. At this temperature and

pressure, all 3 phases co-exist.

Critical point: The point at which the particles are though to be vaporizing at such a fast

rate that the density of liquid and vapor are equal, and thus form a supercritical fluid. The

distinction between the liquid and the gas can no longer be made.

The liquid-vapor boundary line indicates the vapor pressure needed to achieve boiling.

Given a phase diagram, you can find the vapor pressure at any given temperature on the

graph.

The solid-liquid boundary line indicates the melting point and indicates which phase is

denser.

=  When the solid is more dense than liquid, the solid-liquid boundary line will have a
positive slope. Higher pressure favors with the more dense (solid) phase and as a result,
Tr increases with increasing pressure.

=  When the liquid is more dense than solid, the solid-liquid boundary line will have a
negative slope (as seen above). Higher pressure favors the more dense (liquid) phase and
as a result, melting point decreases with increasing pressure.
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solid — gas is sublimation
gas — solid is deposition



Thermodynamics of Melting and Freezing
*measured at T_not 298K
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Thermodynamics of vaporizing/condensing
*measured at T, not 298K

AH,.. enthalpy (heat)of | AS = AH p/Tb

vaporization Yap H T An
ANQB)_ An.nﬂp- b &mﬁp‘ Ib
=0, K=1
“break” intermolecular bonds
q=+"-’-‘lHuamnza1mn
AS =0
w =0 liquid pushes back
atmosphere as it expands
to a gas
|IqUId {constant pressure) gas
"make" intermolecular bonds
more dense .'[mN}; less dense (m/V);
same mass in smaller volume g=-r;,3H,ap¢”mm same mass in larger volume
w > 0; atmoshpere pushes
together gas to make liquid

Clausisus-claperyon equation
o The clausius-claperyon equation describes the quantitative changes in vapor pressure
when temperature changes.
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