Chapter 16 Quiz — Thermodynamics Name: V‘/«_—» \{

1) Which of the following processes have a AS > 0?
A) CHsOH(l) » CHs0H(s) AS<e 1 =5
B)N2(g)+3Hz (g) »2NHs(g)  Yweol coa = 2 wmal conn  ASSO
() CHy(g) + I—IzO ) (g) > CO(R) +3H BD 2 mol goa = U el gaa D52
D) Naz2CO:s (s) + HzO(g) +C 03 (g) —2NaHCOs (s) 7 meol con =2 O gl s A SO
E) All of the above processes have a AS> 0 '
F) None of the above processes have a AS> 0

2) Which of the following processes have a AS < 0?
A) Water freezes
B) Isopropanol condenses
C) Methanol (g, at 555 K) — methanol (g, at 400 K)
D) Carbon dioxide (g) — carbon dioxide (s)
¢E) All of the above processes have a A§ 5 <0
F) None of the above processes have a AS<0

3) Predict the entropy change (AS increases or decreases) if:
You heat a gas from 298K to 500K
A reaction creates fewer moles of gas product than reactant D
An old refrigerator rusts in a junk yard =
Aluminum oxidizes i o

A two dimensional solid is changed to a three dimensional form
Minerals are deposited from aqueous phase to solid phase D

4a) Consider the following reaction 4NHs(g) + 3 Oz(g) — 2 Nz(g) + 6 H20(g)
Given AH = -1267 kJ. Determine the value of ASsurroundings at 3981( Predict whether or not
this reaction will be spontaneous at this temperature. =e 5 F‘ 5
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4b) Given ASreaction = 178.8 J/K, calculate ASuniverse
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= eI+ IROT = 33QI/K




5) Above what temperature does the following reaction become non-spontaneous?
2 HaS(g) +3 Oz (g) — 2 SOz (g) + 2 H20(g)
AH =-1036 kJ; AS=-1532J/K LK S, € g

AG = DR -TAS
\O O = — 10360007 — T(—\Sé.lT/u()
T 0300002 - 905K

\ T !S“ "J‘!Jw

il

1

6a) Use the following information to demonstrate the temperature dependence of AG in
6ii and 6iii below: AS®=-250J/K ; AH®=-150kJ ; T=27°Cand T=402°C - « . =

AS°= 250J/K; AH°= 150K ; T=27°Cand T=402°C -~
AS = AWN-TAS = =1g0000T - 300K (-250 /&) = =15RI —
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6b) Given the relationship table below, use the information above to fill in the blanks:
AH AS AG Low Temp High Temp
i) - * = > spontaneous
_ '} ii) = = temp dependent L NS
b i) + + temp dependent NS 55
ivjr e o non-spontaneous non-spontaneous

8) Potassium chlorate, a common oxidizing agent in explosives, fireworks, and match
heads, undergoes a solid-state redox reaction when heated. In this reaction the
oxidation state of Cl is higher in one of the products than in the other.

4 KCIO3(s) & 3 KCIOA(s) + KC(s) 55 o oaxtre credid
g | -\ = w Fe
Cl oxidation +5 +7 *1 / umts
s° 143 151 T/moleK
AH®s ~398 -433 /2437 ) kJ/mol
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a) Calculate the Gibbs Free Energy at 25°C for this reaction
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AS = ZnASped Z.n AS renst
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b) Tell whether the reaction is spontaneous or not and why.
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EQUATIONS TO PONDER
AH® 1 = Z(nAH® pmd) - 2 (NAH°react) ASyniverse = BSsystem + ASsurroundings
DS’ = Z(“ﬂsaprod) -2 (nAS®react)

ﬂSsurrfauncﬂngs = AHs\.'stem /T
AG®nn = z(nﬁanmd) -2 (naGOreact)

&Goreaclion = BH®reaction = TBS reaction
AG = AG® + RTInQ (At equilibrium and AG=0, Then AG° = - RTInK)



