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EYXAPIZTIEZ

®a 10era va exkppaom Tig BepUEC oL evyapiotieg otov kadnynt) pov Ap. Niko
AykooTvVidTng Yoo TNV ToAvTIuT fondeta Tov kot TV cmotn Kabodnynon mov pov
£0e1&e Yo va KAV TV TTuylok Hov. Ga nbela vo Tov E0Y0PIoTHoM® Kol Yl TOV XPpOVO
OV OPLEPMCE GE UEVA KO Y10, TIG CLUPBOVAEG TOV Y1 VO OLOKANPDOG® TNV Tpoomddeia
pov. H apocimon tov kot 1 eumepio Tov pov Tpoceepay TV otnpién mov ypelalOpovy
KOl OAOKANP®GO, TNV TTUYLOKN LoL emttuy®s. H evBdppuvon mov pov €otve pe
TPowOOVCE G VEEC TPOKANGELS TOV AVTILETOTICTNKAY EMITVYNDC. 'ETol elpon evyvopmv
oL GuveEPYAoTNKA LE TOV Ap. NiKo AykaoTividtng Kot avti 1 epmepio Oo pov peivet
aléyoo.



HEPIAHYH

Evo petafaileton n wieom 1coppomiog GuVOTOPENS GCUUTVKVOUEVNG PACTG KO ATLOV
ava dT, e otabepd OyKo oty e&icmon Clausius-Clapeyron, o atpdc diépyetan
petafoAn g kotdotoaong tov apa avd dT n wieon 1ooppomiog cuviTapEng atuod Kot
GUUTVKVOUEVNG GAoNG petafailetal. Qg ek tovtov avd dT, 1 eKAGTOTE KOTAGTOON
16oppomiag cuvimapEng Kot 1 BepuoywpnTIKOTNTA TOL 0THOV Cp MG 10T TO OE

otabepn mieon, petafailovtorl apov peTafdrieTon N Tieon.

H tun g Beppoympntikdmrog o€ otabepn mwicon opiletar wg (Z—I;) . Apa og o
14

dgdopévn Katdotaon woppomiog 1 Beppdtnra mov amorteiton Yo TN LeTaPOAT ™G
Beppoxpaciag Tov atpob oe otabepn micomn pumopet va kabopiotel amd 1o Cp TG
katdotoaone. H petafoln e evlodniog dH Kot 6mmg ant TPOKVTTEL 6€ 6TOdEPN
nieon wwovtan pe ™ BeppoTnTa oL amoppoPd o atpds. H Beppdtmra tovtn pmopet va

vroAoylotel amd 1o Cp.

H kapmoAn tov vopov tov Kirchhoff mov avaeépetar oty aépra edaon étav e&etaleton
N dtapopd g evBaATiog Tov aEPiOV KO TNG CLUTVKVAOUEVIS PAOTG TOV GLVLTTAPYOVY
og woppomia avd dT Bswpei o H o¢ suvdpton tov T evod to H Bempeitor 6Tt
avaeépetol o PLeTofoAr| o€ otabepn mieon mapot M wicon avd dT petofdAiretal.
[MTopadoEme aAAG amodedetyLEVa, LLE BAGT T QLGIKT KOTOVONOT) TV GUGYETIGUAOV TMV
opwv g e&iomong mov kabopilel ) Beppoywpnrikdtra, 1 petafoin tov H ava

dT dwatelel aveEdptntn Tov peyéBovg g mieong tov Cp TPAYLLO TOV EMTPENEL GTNV
KaproAn Tov aepiov oto vopo tov Kirchhoff va kaBopileton aveEdpnra and t nicon
oV Cp avd KAGTOTE KATAGTOOT EVO 1] KATAGTOGT TOL 0TV Kiveital ava dT emi g

KapmoAng tov Kirchhoff.



ABSTRACT

While the equilibrium pressure of coexistence between the condensed phase and vapor
changes with respect to dT at constant volume in the Clausius-Clapeyron equation, the
vapor undergoes a change of state; thus, for each dT, the equilibrium pressure of
coexistence between vapor and condensed phase varies. As a result, for each dT, or
each equilibrium state of coexistence, the heat capacity of the vapor at constant

pressure, Cp, as a property, also changes since the pressure itself changes.

The value of the heat capacity at constant pressure is defined as (dH/dT),. Therefore,
in a given equilibrium state, the heat required to change the temperature of the vapor at
constant pressure can be determined by the C,, of that state. The change in enthalpy,
dH, which arises at constant pressure, equals the heat absorbed by the vapor. This heat

can be calculated using Cy.

The curve described by Kirchhoff’s law, which pertains to the gas phase when
examining the enthalpy difference between the gas and the condensed phase that coexist
in equilibrium as a function of dT, considers H as a function of T, even though H is
assumed to refer to a change at constant pressure, despite the fact that the pressure
varies with dT . Paradoxically, but demonstrably, based on the physical understanding
of the relationships among the terms in the equation defining heat capacity, the change
in H with respect to dT remains independent of the magnitude of the pressure at

Cp. This allows the gas-phase curve in Kirchhoff’s law to be defined independently of
the pressure for C,, at each state, while the state of the vapor moves along dT along the

Kirchhoff curve.

While the equilibrium pressure of coexistence between the condensed phase and vapor
changes with dT at constant volume in the Clausius-Clapeyron equation, the vapor
undergoes a state change; hence, the equilibrium pressure of coexistence changes
accordingly with dT . Consequently, for each dT or for each coexistence equilibrium
state, the heat capacity of the vapor at constant pressure, Cp, changes because the

pressure changes.

The value of the heat capacity at constant pressure is defined as (dH/dT),. Thus, in a

given equilibrium state, the heat needed to change the vapor's temperature at constant
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pressure can be determined from the state’s Cp,. The enthalpy change, dH, which occurs
at constant pressure, equals the heat absorbed by the vapor and can be calculated from
Cp.

The Kirchhoff law curve, when applied to the gas phase and the enthalpy difference
between the coexisting gas and condensed phase at equilibrium as a function of dT,
considers H as a function of T, and assumes that H corresponds to a process at constant
pressure, even though pressure varies with dT . Surprisingly yet verifiably, based on the
physical interpretation of the terms in the equation that defines heat capacity, the
variation of H with dT is independent of the pressure at C,,. This allows the gas curve in
Kirchhoff’s law to be determined independently of the pressure at C}, for each state,

while the vapor state moves with dT along Kirchhoff’s curve.
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