19.1 Entropy
Enthalpy a Measure of Spontaneity?
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19.1 Entropy
Entropy a Measure of Spontaneity?

fendamcy to disondes.
Spontaneous Proctss: ASuwwerse 7 0

Entrory (S): Q neosure o dsonden ond the natuad)

ASunwerse = DSsystem + ASgunroonines Y0

3™ Law of Thermopynamics:
The entropy of o pure caysYade

System is $ @ e Zeq0.
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19.1 Entropy
Trends in Entropy

b SP(gases) >>» $?(liquids) > S°(solids).

’ The entropy of a substance
increases with temperature.

> The more complex the molecule,
the greater the value of §°.

b Entropies of ionic solids depend on
coulombic attractions.

Entropy usually increases when a pure

4 liquid or solid dissolves in a solvent.

59!? ugﬂum\'nlg.

Amceaze in T imeneases wirotions and Thas entropy,

Tre Jorges the mokce the gheclen the enteopy.

v Fesser the fonce of olfachion the gaeoken
fhe exfpopy:  Na', 0" 7 @™ 0%

Dissoluing salls or pune figuids im o selvent

wcreases fhe entropy.
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19.1 Entropy
Trendsin Entropy

Which of the following would you
expectto have the highestentropy?

a) CO4g) / b) Al(s) =
c) CH;COOH(l) d) HCOOH(l) .
C02 15 in the gas phase.
CHaCooH 7 Hcood, Beth ame Riquids ful

cHacooll has o gredter nolor Hass (is bigger)
Tham HCOOH. d “"33'

M would have the fonest eminopy simce Jris
0 sdlid.

COy 7 CHaCOOH > HCOOM 7 OF

Which of the following would you
expectto have the smallestentropy?

a) KBr(s) b) MgO(s)/ [+~
c) NaCl(s) d) NaF(s) ‘ .

0% ane sofids so we are !ou‘a{na for the ane Wik the
sFaomgest {orce o} alfockion,

Hhast Jooking at the mariﬂ'u&e ot the choage = Mg0
The 3 feft ot fove 41 -1 charge. So Now we afe
Miua of Yhe size of the ions wnvdlved. TThe srafler
the 1on the greoTea the force of ofaachion.

HBO-: NaF < NoO < NeBr
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19.2 Calculating Entropy Change
Standard Entropy Change for a Phase Change

[ Aﬁm :w - ﬂ‘ﬂ!’iﬁ :HIIE‘E_]

TPHASE cHANGE

Calculate the entropy change when 3.48 moles of ether condenses at
Its boiling point of 34.6°C.

AHvap of Ether = 26.5 kJ.mol-" 1 AS =200J/K
A0S = Sgwat = Sinitiad
= - MMy
Condensalion : g § e T(K)
1 3.48(26,500)
B3 = Stiquid - Sges 301.6
o bxpect 0S¢0 = - 300 J/K
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19.2 Calculating Entropy Change

Entropy Change in the Surroundings

ASumv = ASsis + DSsure

o
DSe = 59 (PRovucts) - 1S (RercTants)

ASsuw = - &?I'E , @ conshunY pressune
Qsys = Al

ASsun 7"4%&!

[ﬂSTm (5o - Ao ]

%08 o sponfomeous protess, ASuww 70, omd the
aeaction vs hus product Savored.

ASunw = ASam - L\jrm

) !
btropy Vs  Tmheley
Batfe !! { 0570 BN 20 Endofensic
) 0S<0  AH<O  Rxolhesmic
No Bolife I:{ AS>0 M<o Fxathenmic

AN 70 Dmdolhenwic

¥ : ASumv odnays 20, udh favored.
27 ASum olkars <O, :::glm\‘ Covored

AL 05<0
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