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Entropy: Let the chaos begin!

Entropy can be considered the extent of randomness or d'IS O'J‘d % in a chemical or physical system.
e The second law of thermodynamics states that entropy of the universe will _i1n C{¢ ale over time.
o +ASimplies i-’} cle ﬁ?ihi\ entropy and = AS implies G'(’Crff ‘Lfr'nj entropy
o Nature tends towards_*+ (in Cft,’ﬁf‘l:’}?) ta,ﬂ‘jroftj !
e The more PO.YIT?O hS available (the mt;re space, or more places something can move) the greater the
entropy.

The entropy change for a system (4) is calculated from the absolute entropies of the products and reactants.

ASyom = Z[S"(pmducts)] - Z[Sﬁ(reactants)] w EL. ()
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Units of Entropy:

Entropy of an element in its most stable form is NOT zero!

e The third law of thermodynamics states that the entropy of a perfect, pure crystal at ZEXo_ Kis given a
value of zero.

e Thus, all absolute entropies for substances in the € al  world (above 0 K, not a pure substance, not

perfect crystals) are - even elements!

Two biggest factors for evaluating ASxn
1) Changein S'\' ate of matter (gas 1 aqueous _~__liquid L solid)

2) Changein :ﬁ"‘ of particles {4\ particles = /(\ places for particles to be = 4\ entropy)

Entropy Relationships

high entropy ncleafed en\m% | (marg V?§§E,E_P°5ihohi‘ = mare diSovder)
A gas T-H_ ,7 i &
@

; e ° ° o
agqueous EOUBO™

AS T N
liquid i
ey
lid d &
solid o /
low entropy ©

decrgased entropy
In order of lowest to highest entropy:

Solids < Liquids < Aqueous solutions << Gases < More moles of Gas
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Rules for comparing entropy of individual molecules or materials:

= Entropy /‘{\

with higher temperature: more motion, more possible arrangements

- Entropy 4\ if substance dissolves in a solvent: more possible arrangements

> Entropy of a 3 48

- Entropyis /T for Ne‘iKlu

» Vv with ’f‘ pressure

= 1\ _V with 1\ volume

more wiggle room, more posrc:onal entropy

= Entropy T as the CO"‘P\PKIT}

Examples:

Practice:

bonded compounds than for very strong covalent bonds: atoms have

(# of atoms, # of heavier atoms, # of e”, etc) of a molecule /r

Less Entropy More Entropy Why?
d|amond graphite
. g\? e Graphite has fewer bonds, more possible
- Mq e - arrangements
I %3 e b
eyt

butane gas (2 atm)

butane gas (1 atm)

Decreasing gas pressure increases volume,
allowing more possible positions

F2(g)

Cla(g)

Clz2(g) has more electrons/molar mass
than F»(g), thus more possible
arrangements of particles

1) For the following reactions, is the entropy of the reaction increasing or decreasing?

a. 2 NOz(g) =2 N,0a(g)

b. Hz(g) + Brz(g) = 2 HBr(g)
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2) Place the following in order of increasing entropy:

a) methane (CH4), propane (CsHs), ethane (C2Hg) CHI—[ y C H& C3H% (1\#4‘{%.5' = 4\-(.)

b) NaCl(s), Licl(s), Rbells), kelis)  LiCl Nacl KCl RbCl

c) 0:(1atm), 0, (3 atm), O, (0.25 atm) 3 an.\J i q{'n\

Entropy is delle 4J~|‘V\j

Entropy is about the f4me

why? declgaling 4 of particler
Why? n® cL‘ing(, v H—qfc o # °\D

Cu(s) + 4HNOz(aqg) — Cu(NO3)2(aq) + 2NOz(g) + 2H,0(l)

Solid + qiugoqf cL)anco( P ageons, I;‘Zu‘dj +asf
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Entropyis 1w C(% GTiV\j Why?
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