Theoretical part

Pa6ounii muct Ne 4
Subject: “Phase equilibria”

Vocabulary

» HaiinuTte cOOTBETCTBHE, 3aUIINTE CJIOBA B CIIOBAPHYIO TETPAlb.
boiling cyOIuMarust vapor UCIIapeHHE
freezing TEPMUYECKHI aHAIN3 to reduce 1Iepex o1, IpeBpalicHue
unfolding KpHUBas OXJIaKICHHUS dynamic equilibrium | yka3sIBaTh,l10q4e€pKHBATh
unzipping OCTaHOBKa, IPEKpaIcHHe condensation dazoBas quarpamma
phase transition IIPEJCKa3bIBaTh matching rates I'panuna ¢as
melting TpOiiHas TOYKa vapor pressure KHUJIKAN
vaporization HEU3MEHHBIN sublimation TBEP/bIi
conversion ra3000pa3HbIi thermal analysis KUIICHUE
to point out YMEHbILIATh, CHUKATh the cooling curve 3aMep3aHue
phase diagram JMHaMU4ecKoe paBHoBecue | halt pa3BepThIBAHKE
phase boundary KOHJICHCAIHSI to predict JICTIOTMMEPU3ALIHSI
liquid COITOCTAaBUMBIE CKOPOCTH triple point (a3oBbIi Iepexo
solid JaBJICHHUE Mapa unchangeable IUTaBJICHUE

» CocraBbTe 3 TpeIOKEHHSI, yIIOTPEOJIsisl CJIOBAPHBIE CIIOBA.

Examples: Many phase changes are common everyday phenomena, and their description is an important
part of physical chemistry.

The phase diagram of a substance is a map showing the conditions of temperature and pressure at which its
various phases are thermodynamically most stable.

Main laws, equations and definitions
» IlpounTaiiTe U 3aNMIINTE PYCCKHE aHAJIOTH (BOCIIONB3YHTECh KOHCIIEKTAMH JIEKITHH, y4eOHUKOM,
UHTEPHETOM).
A state of dynamic equilibrium is

Fig. 1 The experimental variation of the vapor pressure of water with temperature (mapucyiite
rpaguk p=f(T))

The Clapeyron equation:

The Clausius—Clapeyron equation:



Practical part and home work

» IlpounTaiiTe u nepeBeIUTE HA PYCCKUN S3BIK

The use of phase diagrams in the study of proteins
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Fig. 2. An example of a temperature—
composition  diagram  showing
denaturation of a protein in a native
phase into molten globule and fully
unfolded phases.

As in the discussion of pure substances, the
phase diagram of a mixture shows which phase is most
stable for the given conditions. However, composition
IS now a variable in addition to the pressure and
temperature. Phase equilibria in binary mixtures may
be explored by collecting data at constant pressure and
displaying the results as a temperature—composition
diagram, in which one axis is the temperature and the
other axis is the mole fraction or concentration.

Temperature—composition diagrams may be used
to characterize intermediates in the unfolding of a
protein caused by denaturation with a chemical agent.
For example, urea, CO(NH2)2, competes for NH and
CO groups, interferes with hydrogen bonding in a
polypeptide, and disrupts the intramolecular
interactions responsible for its native three-dimensional

conformation. A temperature—composition diagram,
such as the idealized form shown in Fig. 2, can reveal
conditions under which different forms of the
polypeptide can exist. The idealized diagram shows
three structural regions, or phases: the native form, the
unfolded form, and a ‘molten globule’ form, a

partially unfolded but still compact form of the protein. As usual, two phases in equilibrium
define a line in the diagram, and a point represents a unique set of conditions under which

the three phases are in equilibrium.



