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I tgsg I Use the given information to calculate ÀG" for each reaction,
LãTfõTñén classify each reaction as spontaneous or nonspontaneous at25'C

Aço = 
^+l'-Tago 

-- -50g,2 E^o,o - (z1g,l9 y)(-o,t?84 #r)
- 455, I l.T/nol¿ spo¡Ian¿up(iii,'d

-

(c) zPCl',@ + Orrrr ---->2 POCI3(')

(d)

AG"formation (kJ/mole) :

(b)

ÀG"formation (kJimole)

ÂH'rxn = -508.3 kJ/mole AS'rxn = -178.4 J/K-mole

L6|n= f\q?Qnà,,as é ¿ A9çoc.voc+*',+s)

= ßa,gq)+2çZ?g.b) -a (tut.q) -t(ø) =

Ngo -- -Kr an K

(-- e-l\6o/Æ =

2 CH3OH*) + Hzrel -----> CrHu*, + 2H2Oe)
-161.9 0 .32.89 -228.6

NOr,r, + NrOrrl -----> 3 NOe)

51.84 103.59 86.71

t4 Yî/^oll
,OO ¡4 .u )(tqg.sv e

-42,2t9

5

- l6b,zq *,

5 b.5t

4,53 * lltq

a¡*anearv

Arto =
AHo- TAS' = ( -n6.6 E \ ( Tqg.v r)(-O.tW6 þ7^oLr.r)

ffde /

For parts (a) and (b), use the given information to calculate AG' for each reaction.

(a) 2 SOz<er + Orrrr -----> 2 SOne) ÀH'rxn = -196.6 kJ/mole AS"rxn = -189.6 J/K-mole

- 140.o? 4 - | 40,t vT lrnole (a)

Lc.o,rn= I A6f tp,ú.) - I Lçf ucaot*'h)

3(Aæl]l - t(Et.Bl) -t(toz,sq) (L)

(c) Calculate Kp (Keq) for the reaction in (a) at 25'C,andclassify the rxn as spontaneous or nonspontaneous at25'C.

(d) Calculate Kp (Keq) for the reaction in (b) at 25"C,andclassify the rxn as spontaneous or nonspontaneous al25"C.
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e the Keq to calculate AG' for this reaction, and classify the rxn as sponüaneous or nonspontaneous al25"C
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Example

TaLl¿ I q.! z

AH AS -TAS AG:ATT_TAS Reaction Characteristics

t9.65

+

+

+
+

+
+

+or-

Spontaneous at all temperatures

Nonspontaneous at all temperatures

Spontaneous at low l;
nonspontaneous at high T

Spontaneous at high T;

nonspontáneous at low T

2otk) -+ roz(g)
3ozk) 

- 
zo{g)

H2O(l) -+ HzO(s)

+ +or- HzO(s) 
- 

HzO(l)
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19.83 the decomposition of Barium Carbonate:

BaCOru, ----->

AH"f (kJ/mole) :

S'f (J/mole-Kelvin)
-t2t6.3

11,2.1

-553.5
70.4

+ COz<el

-393.5
2t3.6

a. Calculate ÂH"rxn and AS'rxn.

AH'rxn:

AS'rxn:

b. Calculate Kp for the rxn at25"C.

Lço = ÂH, - TAso =

e

c. Write an expression for Kp in terms of the appropriate substances.

d. Calculate Kp at 1100 K

e

e. Calculate the temperature range for which the reaction is spontaneous
(that is, for what set of temperatures is Kp > 1?)

L-sal.r1 +(-7qàs) (-tztb3) 2 6ot.3 LT/rnol e

ho.tt) + (?t7.b) - ( t,2,,) llt.l î/nc'(,u

Oglì.3) - (2qg,t5 r) (o,r7¡o¡ l*r) = Ltg,lllg ffi*,
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e x'ltujþr' 218'tsK = ¿ 6.2+ * I d7q
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T> lT66K
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T =l,bbK
f. Explain why this reaction would be expected to be more favorable at high/low

the sign of ÀH and/or AS rxn.
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