Theoretical part

PaGouwnii suct Ne 2

Subject: “The Second law of thermodynamics”

Vocabulary
» HaiinuTte cOOTBETCTBHE, 3aUIINTE CJIOBA B CIIOBAPHYIO TETPAlb.
to expend UJicalIbHBIN ra3 energy conversion BBIJICIISITh, BHICBOOOXKIATh
vessel JIBUYKEHUE to sustain pasarartb
to occupy 00paTuMBbIi investigation B3pBIBHOM, B3phIBYATKA
suddenly SHTPOIHUS to ingest OBITh pa3IeJCHHBIM Ha
to combine U30JIMpOBaHHas cucrema | a perfect gas 00BETUHSTD
explosive JOCTUTaTh for instance IPOMCXOUTh, CIIy4aThCs
to liberate MOTJIOIIATh isolated system BHE3AITHO
to decompose CBOMCTBO reversible U3MEPHUMBIii
to be divided into HCCIICIOBaHKe, M3ydeHne | motion 3aHUMATh
A spontaneous/ non- II0JIBEPIaThCs YEMY- entropy CaMONIPOHU3BOJIBHBIN/
spontaneous change 60 HECaMOIIPOU3BOJIbHBIN
npoIecc
to occur 0/IIEPKUBATH to achieve cocy
measurable HanpuMep a property HOPMAJIbHBIC YCIIOBHUS
normal conditions npeobOpa3oBaHue to undergo PacCIIMPATH, PACIIHPATHCS
SHEPTUH

» CocraBbTe 3 TpeIOKEHHSI, yIIOTPEOJIsisl CJIOBAPHBIE CIIOBA.
Examples: The entropy (it can be proved) is a state function, a property with a value that depends only on

the present state of the system.

The isothermal expansion of a perfect gas into a vacuum is spontaneous.

The measure of the disorderly dispersal of energy or matter used in thermodynamics is called the entropy, S.

UHTEPHETOM).

Main laws, equations and definitions
» IlpounTaiiTe U 3aNMIINTE PYCCKHE aHAJIOTH (BOCIIONB3YHTECh KOHCIIEKTAMH JIEKITHH, y4eOHUKOM,

The Second Law of thermodynamics: The entropy of an isolated system tends to increase.

(a) The entropy change accompanying heating

(b) The entropy change accompanying a phase transition

The Third Law of thermodynamics:
The entropies of all perfectly crystalline substances are the same at T = 0.




Practical part
LA brief iIIustrationJ

An organism inhabits a pond. In the course of its life, the organism transfers
100 kJ of heat to the pond water at 0°C (273 K). The resulting change in entropy

of the water due to this transfer is
G 100%10°]
T 273K

AS =+366] K

The pond is large enough to ensure that the temperature of the water does not
change as heat is transferred. The same transfer at 100°C (373 K) results in

100%10°]

=+268 JK™'
373K

The increase in entropy is greater at the lower temperature. Notice that the
units of entropy are joules per kelvin (J K™!). Entropy is an extensive property.
When we deal with molar entropy, an intensive property, the units will be
joules per kelvin per mole (J K™ mol™).

LA brief iIIustrationJ

The molar heat capacity of chloroform between 20°C and 37°C was found to fit
the following expression:

Com(T)=91.74] K ' mol " +0.0757 ] K> mol
The change in entropy over this range is therefore
AS, = S,(310 K) — S,,(293 K)

HO% 191,747 K- mol™!
= J [ : T +0.075] K> mol‘I) dT

203K

310K

=(91.74 ] K~ mol))In T (0.075 ] K2 mol)(310 K- 293 K)

=+6.45] K mol™

Home work

The standard reaction entropy (equation):

l Self-test2.3 ) (a) Predict the sign of the entropy change associated with the
complete oxidation of solid sucrose, C;;H,,04(s), by O, gas to CO, gas and

liquid H,O. (b) Calculate the standard reaction entropy at 25°C.‘
Answer: (a) Positive; (b) +512 ] K! mol™!




