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Spontaneity and Gibbs free energy

At 298K:

AGerﬁ‘action = ZAGef {products) — EﬂGef(reactants)

At any temperature;
AG = AH - TAS

1.  Whatis the standard free energy change, AG?, in kl, for the following reaction at

298K?
C2H5QH(|) + 30, > 2C0,E + 3H20(§) Wg)mﬁ%
Is O =84 -7
Compound AGE® (ki mol™?)

C,HOHy -175

CO2¢e! -394

H,0 -229

Oe)
o coL
o Tamd, (2288 + 258, 3 ﬂ 5055 )

Mg = W75 ES b 175 wotnn

r}ﬁm el f'"-
‘ he.f? rEh = ""Sm \Aﬁjm@{rymE

2. Areaction has a standard enthalpy change, AH, of +10.00 kI mol™ at 298 K. The
standard entropy change, AS, for the same reaction is +10.00 § K moll, What is the

value of AG for the reaction in kl mol1?
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3.  The equation for the decomposition of calcium carbonate is given below.
CaCOy5 > CaOg) + COyg

At 500 K, AH for this reaction is +177 kJmoI tand ASis 161 J Kimoll
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{a) Explain why AH for the reaction above cannot be described as AH® \
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(b} State the meaning of the term AS,

NS meahs = @\Aﬁﬁ{ji N BN ‘“ \{S CL ‘3@ der j

(c) Calculate the value of AG at 500 K and determine, giving a reason, whether or

m::r
not the reaction will be spontaneous. b6 = WT e ,‘T 0. B =
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4.  Consider the following reaction:

e oy E&éﬁ? +

N,(e) + 3H,e) == 2NH,) AH =-92.4 kimol?
wST 192 18\ 83 3/ ke
E,.E mc}g@% (48 5P 2 rees s %fﬂsﬁ
(i)  The absolute entropy values, S, at’ 38 K for Nyig), Hy(g and NHyg are 152, 131
and 193 J K mol? respectively. Calculate AS® for the reaction and explain the

sign of AS®.
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(i) " Calculate AG® for the reaction at 238 K. State and explain whether the SRS

reaction is spontaneous. 4 .
RT:22%  Ab =M ~ThS - iﬁiﬁiﬁ? »
= -0z, 4 %3, - [@238 %53{, s \L \;m \ﬂ r 7 g3
= -2 = (-47.4)
. L’{S L ?ﬁ@g}ﬂbﬁ S ““T\’\umm’;\ﬁim “’W"”‘”gﬂﬂ ‘?‘i Thuerable due

(I
%

MSIChem - Video tutorials for B chemistry &9 - 5&{9 www.msjchem.com




Ke? 3/s

W@kﬁ:k— Spontaneity and Gibbs free energy www.msjchem., com

5. Hex-l-ene gas, C;H,,, burns in oxygen to produce carbon dioxide and water vapour. pgsume. 25@(2,

{a)  Write an equation to represent this reaction.

Q"“%" 401 gy 2% (0 eeqy+ b0

{b}) Usethe data below to calculate the values of AHc® and AS® for the
combustion of hex-1-ene.

Substance Ozte) CeHiate) COye) H,0te)
Standard enthalpy of

. — - —242
formation, AH; © (kimol™) 0.0 43 394 4
Entropy, $° (J K mol) 205 385 214 189
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{c) Calculate the standard free energy change for the combustion of hex- 1- enew

M= AH - ThS ﬁwﬁw\)&
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{d} State and explain whether or not the combustion of hex-1-ene is spontaneous
at 25°C.
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