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The Phase

., A phase is a homogenous physically-distinct portion of a system
That 15 (separated) from_other parts” of the system by (boundary) &
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. A system containing water and its vapor is a two-phase Sys(e1m.
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. An equilibrium mixture of ice, liquid water, and water vapor 1s a

Ghreé)ghase system. (5{3hqses>3_y:€! e i)
» A phas¢ may be gas, liquid or Mnga Cmnlé&ﬁ'&,ﬁicl?)
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The Phase diagram
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(Untensived properties arc properties

that do(not )depend on size; c.g.

pressure, temperature, density, and
_concentration.
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The Phase diagram: One component - system
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T'he superecritical fluids
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(The Gibbs phase rule>
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» To understand and define the state of a phase, knowledge
of several independent variables is required.

» Independent variables (also called intensive yariables) arc

the variables that{ do not depend on the Volu@___‘?.or S-l-?-‘:—r@]?f
the phase,(e.g.(temperature, pressure density, oIl

point and concentration) |
» The Gibbs phase rule is expressed as follows:
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to define the system completely (vary independently). S e
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For two component systems:

C=2 FP=C_P+ = F=4-P
P>1=F<3

' ' . nd
Three variables are required: temperature, pressure, a
compositigg@ JEYo

: ; ition
If the pressure is fixed, only temperature and composit ﬂ)

are required.
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The poi_nts of D and ¥ represent the
melting points of solids 2 and 1.
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Two component system containing solid and

liquid phases

e At pomt(‘G solid 1, solid 2
and solution phase are In
mutual equilibrium (exist
together).

» The solid phase at this
point is a finely divided
(two-phase) dispersion of
crystalline (1 land (2 called a

gutectic, and (G) is the
eutectic point.
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» Eutectic melts at a lower
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100% 2 cOMPOSITION

Example:
@D"" C’:E 2 : Suppose we prepare a mixture of containing
. ) L2 «—80% of 1 (pointa) and the temperature was
raised to point d.
» At poinf{ckolid 1 starts to separate out_to
e —

form solid 1 phase and mixture li uid phase
. Al pomﬂb the system is composed of liquid
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I'wo component system containing solid and
liquid phases

Examples of such systems: mig) 1o of 2 Phases (Selid +
1- Salol- ~thymol P e
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Phase equilibria in three-component systems

FE)I__three component systems:
C=3) F=C-P+2=F=5-P

P>1=F<4
‘Four variables are requlred temperature, pressure, and
flwo CoOmpositions.

If the te 'bﬂ%%re and pressure are both fixed then, ﬁonlxg
@omposmons are required

> Because we are dealing with a three- component
system, it is more convenient to USC erangular){_;;;i;

coordinate graphs
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Rules relating to triangular diagram

+ Each of the three orners represent 100% by weight

~of one component.)

* The three@nes)joining the corner
points represent@ _(;Q,mpo_l_‘lillt
mixture.
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A, B, and C to give three- /A
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Ternary systems with one pair of
partially miscible liquids

« E.o. Water, benzenc and
ethano! mixture

'/_Wat_c;__ and benzene arc
&partially miscibl_e)

— e ———

. "Ethanol is (miscible) with
both water and benzene

/ Fiy. 2-28. A system of three liquids, one pair of which is nanruh‘v;
/  miscible '

 Partially miscible liquids o
Yinary XAl



Temperature ———

F1g. 2-23. Alterations of the b (©
diagrams at t binodal curves with changes in 1
g emparatures ¢, emperature. (a) Curves on the thiangular

. e i t."d En’d f " -
order ol increasing temperat 116 The three-dimensional arrangement of the diagrams in the

ure. ' :
(€} The view gne would obtain by looking down from the top of (5).

Ternary systems with two or three pairs of
partially miscible liquids
aswdl 50

(@) (b) ()

Fig. 2-30. Effectoftemperature changes on the binodal curves representing a system of two pairs of
partially miscible liquids.
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