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Most answers in this topic are to the nearest unit unless stated otherwise (as

data is to nearest unit and it is addition or subtraction

PAGE 3 EXAMPLES
C(s) + 2 H2(g) — CHa(g) CHa(g) + 2 O2(g) — CO2(g) + 2 H20(l)
Hz(g) + 72 O2(g) — H20(1) Hz(g) + 72 O2(g) — H20(1)
¥ N2(g) + 3/2 Hz(g) — NH3(g) CaHs(g) + 3%202(g) — 2 CO2(g) + 3 H20(I)
2 C(s) + 3 Hz(g) + 2 O2(g) — C2HsOH(l) C2HsOH(g) + 3 O2(g) — 2 CO2(g) + 3 H20(I)
C(s) + 3/2 Hz(g) + ¥2 Brz(l) - CH3Br(l) Na(s) + ¥4 O2(g) — Y2 Na20(s)
2 Na(s) + V2 O2(g) — Na20(s) CeH1a(g) + 9% O2(g) — 6 CO2(g) + 7 H20(l)

HCl(aq) + NaOH(aq) — NaCl(aq) + H20(l)
72H2804(aq) + NaOH(aq) — 2 Na2SO4(aq) + H20(1)
HNOs(aq) + KOH(aq) — KNOs(aq) + H20(1)

HNOs(aq) + ¥2Ba(OH)2(aq) — %2 Ba(NOs)2(aq) + H20(1)
2H2804(aq) + ¥2Ba(OH)2(aq) — ¥2BaS0as(aq) + H20(I)

PAGE 4 EXAMPLES
Ex1 AH = [Sum of AHs products] — [Sum AHs reactants]
= [-394 + 2(-286) ] — [-75 + Q]
= —891 kJ mol"'
Ex2 AH = [Sum of AHs products] — [Sum AHs reactants]
-2877 = [4(-394) + 5(-286) ] — [AH + 0]
AH = 2877 + 4(-394) + 5(-286)
= -129 kJ mol"'
PAGE 5 EXAMPLES
Ex1 C(s) + 2Hyg) — AT CHag)

304 890
2(-286)

CO2(g) + 2 HO(l)
AH—-890 = -394 + 2(-286)
AH = -394 + 2(-286) + 890
—76 kJ mol™
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EX2 5 C(s) + 3Ha(g) + % 0a(g) — 2, CHsCH,OH()

2(-394)
3(-286)
2 CO,(g) + 3 H20(l)

AH—75 = 2(-394) + 3(~286)
AcH = 2(~394) + 3(-286) + 75

= —1571 kJ mol!
PAGE 6/7 EXAMPLES
Ex 1 N2H4(g) + O2(g) —> N2(g) + 2 H20(9)

NFN /4(OH

2N(g) + 4H(g) + 20(g)
—583 + (N=N) + 4(0-H) = (N-N) + 4(N-H) + (O=0)
(N-N) = —583 + (N=N) + 4(0-H) — 4(N-H) — (0=0)
(N-N) = —583 + 944 + 4(463) — 4(388) — (498)
= +163 kJ mol

Ex2 CaHsOH(l) + 3 Oa(g) — 1015 2.COx(g) + 3 H20(g)

44 \ / 4(C=0)
6(0-H)
5(0 H) 3(o 0

2C(g) + 6H(g) + 70(g)
~1015 + 4(C=0) + 6(0-H) = 44 + (C-C) + 5(C-H) + (C-O) + (O-H) + 3(0=0)
(C-C) = —1015 + 4(C=0) + 6(O-H) - 44 - 5(C-H) - (C-O) - (O-H) - 3(0=0)
(C-C) = —1015 + 4(743) + 6(463) - 44 - 5(412) - (360) - (463) - 3(498)

= +314 kJ mol"
PAGE 8 EXAMPLES
Ex 1 q = mcAT

100 x 4.18 x 36 = 15048 J = 15.048 kJ

moles CH3sCH2CH.OH = mass/M: = 0.500/60.0 = 0.00833

AH

g/ moles = —15.048 /0.00833
— 1810 kJ mol™' (3sf)
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Ex 2

Ex 3

1)

2)

mcAT
50 x 4.18 x 6.7 = 1400J = 1.400 kJ

Ke]
[l

moles NaOH = conc x vol (dm3) = 1.0 x 25/1000 = 0.0250
moles HCI = conc x vol (dm®) = 1.0 x 25/1000 = 0.0250

AH

g/ moles = —1.400/0.0250
— 56 kJ mol (2sf)

mcAT
50 x 418 x 24 = 5016 J = 5.016 kJ

Ke]
[l

moles CuSOs4 = conc x vol (dm?®) = 0.5 x 50.0/1000 = 0.0250
moles Zn = mass/M: = 2.0/65.4 = 0.0306

.. zinc is in excess and 0.0250 moles of CuSOs reacts with 0.025 moles of Zn

AH

g/ moles = -5.016/0.0250
— 201 kJ mol' (3sf)

TASK 1 - AS Energetics Revision

-129 kJ mol! 2 -2222 kJ mol! 3 -1194 kJ mol’
-2008 kJ mol" 5 -184 kJ mol! 6 -125 kJ mol
~1700 kJ mol”* (2sf) 8 -57.3 kJ mol (3sf) 9 -5116 kJ mol”
+507 kJ mol’!

4C(s) + 5Ha(g) — ", CaHio(g

4(-394) \ / —2877
5(-286)

4 COy(g) + 5 H0())

AHi— 2877 = 4(-394) + 5(—286) AH

4(-394) + 5(—286) + 2877
—129 kJ mol!

[Sum of AHc reactants] — [Sum AHc products]

[ 4(-394) + 5(-286) ] — [-2877]

—129 kJ mol!

OR AH

CsHs(g) + 502(g) — 3 CO2(g) + 4 H20(I)

AH

[Sum of AHs products] — [Sum AHs reactants]
[ 3(-394) + 4(-286) ] — [-104]
—2222 kJ mol!
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3)

4)

5)

6)

7)

Broken C-C + 6C-H +3% 0=0 = 348 + 6(412) + 374(496) = 4556
Made 4C=0 + 6O-H = 4(743) + 6(463) = 5750

AH = [Bond broken] — [Bonds made] = 4556 — 5750 = -1194 kJ mol’
3C(s) + 4 Ha(g) + % 0a(g) — 18, CHsCH(OH)CH(l)
3(-394)
4(—286)
3 COz(g) + 4 H0()
—318 + AHc = 3(-394) + 4(-286) AHc = 3(-394) + 4(-286) + 318

—2008 kJ mol"
OR AH = [Sum of AH. reactants] — [Sum AH. products]

-318 = [3(-394) + 4(-286) ] — [AH(]

AHc= 3(-394) + 4(-286) + 318 = —2008 kJ mol™

C(s) + 2Cl(g) — 2 | CCl())

715 +31
2(242) 4(338)
C(g) + 4 Cl(9)
AHr + 31 + 4(338) = 715 + 2(242) AHs

715 + 2(242) — 31 — 4(338)
-184 kJ mol"!

CH3CH=CHx(g) + Hz(g) 77, CHsCHxCHs(g)

—2059 —2220
—286

3 COx(g) + 4 H2O(l)
—2059 — 286 + 2220
—125 kJ mol"’

AH - 2220 = —2059 + -286 AH

OR AH = [Sum of AH. reactants] — [Sum AH. products]
= [-2059 - 286 ] — [-2220]
= —125 kJ mol"'
q = mcAT

80 x 4.18 x 47.3 = 15820J = 15.82 kJ

moles CHsCOCHs = mass/Mr = 0.55/58.0 = 0.00948

AH g/ moles = —15.82/0.00948

— 1700 kJ mol (2sf)
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8) mMcAT

50 x 4.18 x (33.9-20.2) = 2863J = 2.863 kJ

0
1l

moles KOH = conc x vol (dm®) = 2.0 x 25/1000 = 0.0500
moles HNOs = conc x vol (dm®) = 2.0 x 25/1000 = 0.0500

AH = q/moles = —-2.863/0.0500
= —57.3 kJ mol (3sf)

- A = (Som A M} — (Soam AWM reac-\-cld?(_)
= (4(-3a2) + 2 (286) +07) = L 4lgd) + s(-2a))
= —Sie T mal

10 (s + 3\ (33 _ﬂdﬂ Cotha(d)
(Mt 2
3 (wze) D)

—
() + HI(g) ele—o

A £ 2 & (E1D) + 6(C€) = LMD + 2(42L)
‘OCC’Q\ = 304—0

cC =z Som &I/ ol

© www.CHEMSHEETS.co.uk 16-February-2021 Chemsheets A2 1014 Page 6



TASK 2 - Enthalpy Change Definitions

4 AH OFCHBM) oo GO .3\l = Cotha (O
2 AHOFCHZCOOM() oo RLL) x 2401l + pr-uc;«\;ceo*\(\)
3 AHOFHAG) oo H}.(a)...t....‘.h.(.’.);,&g?... .t O(ﬂ .................

rS
'
T
=4
o
I
(e
O
o]
=
~
;:'/
*
P
:;0
&,
y
5
—
e
»
2

+ —

5  1stionisation energy of aluminium ..................... M(,Q-—s P Lg'\ A e
¥ W -
6  2nd ionisation energy of aluminium I a1 (3)—3311,@ RO RORRUPRTRPN
P2 4 -
7 3rd ionisation energy of aluminium ......................... Mg —595\@ A e e
8 1stelectron affinity of chlorine ............ccccoeeeernie. A @*J—ac[@ ....................................
x 1-
9 Ilattice enthalpy of formation of sodium oxide ............. K h‘a(q\*b %\thﬂ,\,() T N
o 2-
10 lattice enthalpy of dissociation of aluminium oxide ... Aol ... mt&*gQ .(3) ................
" cqy +
11 AnygH OF SOIUMIONS .ot Na A= N Lpo') ......................................
12  Enthalpy of vaporisation of bromine ........................ B ). . Bea f..ta ..............................................
_ Ly X - -
13 Ao of sodium hydeoxade. ..o '-l;au'\ D -2 na .ch}.ﬁ..,o_k\ (_a-p) ..........
14 Enthalpy of fusion of sodium chloride e N AL L) NaCACO
15 Bond dissociation enthalpy of water ........................ o \-\lolc;) Dk g) 4 thote)....
16 Bond dissociation enthalpy of hydrogen ...................: Hac 3\—3 .?—A(s) ............................................
. 1;2_
17 AamH OFBIOMING ..o R Gy (). Brla).
18 Bond dissociation enthalpy of bromine ..................... &(;C@) .28 (5) .........................................
19 1tst electron affinity Of broming ... ol 4. o B LYoo
- - 2

20  2nd electron affinity of sulfur .............coccoiiiiiannnn StDre. 2. S la)
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1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)

16)

TASK 3 - More Enthalpy Change Definitions

Ca(g) —» Ca'(g) + e

S(@) +2¢ - S*(g)

AlLOs(s) —» 2 AP*(g) + 3 0%(g)

NaBr(s) —» Na'(aq) + Br(aq)

l2(s) — 21(g)

CaHa(g) + 502(g) — 3CO2(g) + 4H20() ... cona bW EA  CaMly

4 Al(s) + 302(g) > 2 ALOs(s)

Ca*(g) + 0*(g) - CaO(s)

Na(s) —» Na(g)

Ps(s) —»> 4P(g)

HCI(g) — H(g) + Cl(g)

H.0() — 2H(g) + O(g)

Allg) - AI*(g) + 3¢

Ca’*(g) - Ca’'(aq)

Mg(s) —» Mg™(g) + 2¢

Mg(s) + %2 02(g) — MgO(s)

Lsbienisauon A,

A=A adomsavienod T

LK«?O(M:.MQ‘\M;DS

SR MO N e,

22U
WM G oo,
M»\Q%+\Sﬁ¢w\\w%‘;¢\7\kj ..........

«?ormmm!\la@ ....................................................................
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TASK 4 - Enthalpy of solution calculations

1 +1 kJ mol! 2 -307.5 kJ mol™"
3 -2116 kJ mol! 4 -25kJ mol!
ax x _
1 Nach () _ Na o) * - (qab
- K /' —dob 3ot
Na" () ~ ¢ (g)
2% —TM\ = —Yobk -4t Ak = 4 T e
-38 2 -
2 QA-&IL(é\ —_— Ba (¢ﬂ§ 2% (OQ

-—t°\3‘l‘\ /-\3bo 2.4

QAZ*LQB x 26 ()

—\3eo r 2.4 - @20 —2%

1A - _Le A = =250S wTlwel
— ~he 2+ -
2 Cal L) —3 CAag) + 2T g
ax N 7 —\esa 2(-2a%)

2 ~
Ca () + 2T ()

A — Ve = —\kSe » 20 22D A\ = 2116 kd/mol

*
A N.\-\-*C,Q_(s'\ > N\—\'&cqﬁf C):luD

—(-“to\ f—3§l -3y

+ —_
N (D) + CY (5D

AN —le . —30) —3d AN = —28%T )
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PAGE 14 EXAMPLE

Al203 > MgO > CaO

AP has highest charge and smallest of the three positive ions and so the strongest attraction between the
positive ions and the oxide ions

Of the other two positive ions, Mg?* is smaller than Ca?* and therefore there will be a stronger attraction between
the Mg?* and oxide ions than between the Ca?* and oxide ions

TASK 5 — Born-Haber cycle problems

1 -445kJ mol 2 -2304 kJ mol” 3 -652 kJ mol”’
4  -15421 kJ mol™ 5 -314 kJ mol”’ 6 +339 kJ mol”
6 CoCl=+241kJ mol"', CoCl2 =-286 kJ mol"!, CoCls =-25 kJ mol’

K* (g) + & + Cl (g) 2Na'(g) *rsz"g‘

t A 27 electron
H 418 1* jonisation of K —364 1* electron affinity of CI 2Na+(g) + 2e + S(g) ;;;iﬁliiitz;"s affinity Z;Z
K +Cl K+ +Cr 2(496) 2 x 1%t ionisation of Na —200 . ~ ~
lk@+ae } K (@) +Cr () AN | 2Na+(g) + & +5(0)
121 Atomisation of CI 279 Tatomisation of S
K (S) + 12 Clz (g) Lattice enthalpy 2Na(g) + S(s) Lattice fo:;'f‘a,fi;;g
~710| of formation of 4
4 KCl 2 x atomisation of Na d
Atomisation of K 2(107)
20 2Na(s) + S(s)
K (S) + 2 c'z (g) _370 formation of Na,S
? | Formation of KcI Na,S(s) v
KCI (s) v
-370 = 2(107) + 279 + 2(496) — 200 + 649 + AHayice
AH =90 + 121 + 418 — 364 — 710 = - 445 kJ mol"! AHiatice = = 370 — 2(107) — 279 — 2(496) + 200 — 649

= - 2304 kJ mol-! © www.chemsheets.co.uk A2 1015 19-May-2016

e
3. 22—
caz+(g) + 2e~ + 2Br (9) ) 2 x 3 ionisation of Al 2Al +(g) + 30 (E )

2(2740)

3 x 1st electron 3 x 2"d electron

2nd jonisation of Ca 2 x electron affinity of Br 2A|2+(g) +4e" + 30(9) affinity of O affinity of O
1150 2(-364) 2 x 2™ ionisation of Al 3(-142) 3(844)
H Ca*(g) + e~ + 2Br(qg) - _ 2(1820)
o Ca?*(g) + 2Br~ (g) 2Al+(g) + 2e~ + 30(g) 2AI3+(g) + 3e~ + 30 (g)
590 1st jonisation of Ca e
Ca(g) + 2Br(g) 2(577) 2 x 15t ionisation of Al
3 2Al(g) + 30(9)
2 x atomisation of Br R R
2(112) 3(248) 3 x atomisation of O Lattice formation of Al,05
Ca(g) + Bry(l) Lattice formation of CaBr, 2Al(g) + 3/,0,(9) ?
193 atomisation of Ca -2125 2(314) A 2 atomisation of Al
+ Bry(l
€a(s) + Brl 2A1(5) + 3/,0,(9)
? formation of CaBr, 1669 formation of Al,O03
L CaBr;, (s) Al,05(s)

—1669 = 2(314) + 3(248) + 2(577) + 2(1820) + 2(2740) + 3(-142) + 3(844) + AH
AH = —1669 — 2(314) — 3(248) — 2(577) — 2(1820) — 2(2740) + 3(142) — 3(844)

AHiomation =193 + 2(112) + 590 + 1150 — 2(364) — 2125
= - 696 kJ mol-!

=—-15421 kJ mol"! © www.chemsheets.co.uk A2 1015  19-May-2016
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- Ca2+(g) + 2e + 21 (g)

2nd jonisation of Ca

2 x electron affinity of I

A 1150 2X
H Ca*(qg) + e + 2I(g)
roo Ca2*(g) + 21~ (g)
590 1st jonisation of Ca
Ca(g) + 21(g)
‘r 2 x atomisation of I
2(107)
M Lattice formation of Cal,
193 atomisation of Ca _2054
Ca(s) + I (s)
—535 | formation of Cal,
A Cal, (s) \

-535 = 193 +2(107) + 590 + 1150 + 2X — 2054
2X =-535-193 - 2(107) — 590 — 1150 + 2054
2X =-628 X ==314 kJ mol!

© www.chemsheets.co.uk A2 1015 19-May-2016

Co*(g) + e~ + Cl(g)

1% jonisation of Co 1*t electron affinity of Cl
a7 -364

Co(g) + Ci(g)
3

atomisation of C|
CoCl(s)

Co*(g) + Cl(g)

121 Co(g) + V2Cl(g)

N
atomisation of Co

Co(s) + 2Cl,(g)

X formation of CoCl

Lattice formation
of CoCl

427 -700

Cu?*(g) + 0%(g)
Cu?*(q) + 2e~ + 0(qg)
A 2 electron
2" jonisation of Cu 1% electron affinity of O
1960 affinity of O 844
| Cu*(g) + e~ + O(q) -142
745 | 1 ionisation of Cu ¥ Cu?+(g) + e +0-(g)
Cu(s) + 0(g)
248 “atomisation of 0 Lattice formation of CuO
Cu(g) + ¥20,(9) 4149
X‘ A atomisation of Cu —
Cu(s) + ¥20,(g)
_155 formation of CuO
v CuO(s) v

-155 = X+ 248 + 745 + 1960 — 142 + 844 — 4149
X=—-155-248 — 745 - 1960 + 142 — 844 + 4149
= + 339 kJ mol!

©® www.chemsheets.co.uk A2 1015 19-May-2016

2" jonisation of Co

2 x 1=t electron affinity of Cl
2(-364)

5 Cot(qg) + e~ + 2CI(q)

1% ionisation of Co
Co(g) + 2CI(g)

N

2 x atomisation of C|

Co(g) + Cly(g)
N

atomisation of Co

Co?*(g) + 2CI<(g)

2(121)
Lattice formation
of CoCl,

—2624

CoCly(s)

427
Co(s) + Cl,(g)

X formation of CoCl,

AH,. oo, =427 + 121 + 757 — 364 — 700
=+ 241 kJ mol"’

© www.chemsheets.co.uk A2 1015 19-May-2016

Co3*(g) + 3e~ + 30(q)
I 3 ionisation of Co

Co?*(qg) + 2e~ + 3Cl(g)
| 2" jonisation of Co

5 Co*(q) + e~ + 3CI(q)

3230 3 x 1% electron affinity of C|

3(-364)

1640

Co3*(g) + 3Cl~(g)

757 1*t ionisation of Co

Co(g) + 3Ci(g)
3(121) 1 3 x atomisation of Cl Lattice formation of CoCl;
T [Leot |
N

427 atomisation of Co

Co(s) + 3/,Cl,(q)
X formation of CoCl;
CoCly(s) v

AHoaion = 427 + 3(121) + 757 + 1640 + 3230 — 3(364) — 5350
=— 25 kJ mol!

© www.chemsheets.co.uk A2 1015 19-May-2016

AH o maion =427 +2(121) + 757 + 1640 — 2(364) — 2624
=_286 kJ mol"’

® www.chemsheets.co.uk A2 1015 19-May-2016

CoCl(s)
A
+241
cobalt(s) + chlorine (g)
25, CoCl,(s)
—286
CoCl,(s)

+ CoCl is unstable relative to the elements
+ CoCly(s) and CoCl,(s) are stable relative to elements

+ CoCly(s) is most stable form of cobalt chloride (and so most
likely to form when the elements react

© www.CHEMSHEETS.co.uk
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TASK 6 - Lattice enthalpy problems

1 a) formation — as energy is released when electrostatic attractions between ions form
b) silver bromide — greatest magnitude of lattice enthalpy (using real values, i.e. the experimental values)
c) silver bromide — greatest difference between experimental and theoretical lattice enthalpy values
d) silver bromide has significant covalent character
2 a) 100 x 36/3513 = 1.02%
b) high lattice enthalpy (NB — not due to covalent character as it is only small)
3 a

Agl

Ag* (g) +e +1(9g)

A A
H 1% ionisation of Ag -314 1% electron affinity of I
732
A +1 v Ag*(9) + I (9)
A
107 Atomisation of I
Ag (s) + 21, (s) Lattice enthalpy

? | of formation of

A Aal

Atomisation of Ag

Ag (s) + 21, (s)

Formation of Agl

z AgI (s) v

—62= 289 + 107 + 732 — 314 + AH ¢
AH,g = —289 — 107 — 732 + 314 — 62

= —-876 kJ mol-! © www.chemsheets.co.k A2 1015 19-May-2016

b) using the charge and size of ions assuming that the structure is perfectly ionic
c) —876 kJ mol™
d) significant covalent character

PAGE 21 EXAMPLES

AS = [Sum of S products] — [Sum S reactants]
= [2(214) + 3(70) ] - [ 161 + 3(205) ]
= —138 kJ mol’
NHsNOs(s) — N20(g) + 2 H20(g) increase as go from 1 mole of solid to 2 moles of gas

CHa(g) + 202(g) —» CO2(g) + 2H20(g) close to zero as go from 3 moles of gas to 3 moles of gas

© www.CHEMSHEETS.co.uk 16-February-2021 Chemsheets A2 1014 Page 12



TASK 7 - Entropy change calculations

|=

S (Jmol'K™)
GAS

boiling
LIQUID

melting

SOLID

—78°C -33°C

Temperature

IN

a) increase as go from one mole of solid to two moles of aqueous ions (one mole of Na*(aq) and one
mole of Cl-(aq))

b) decrease as go from one mole of liquid to one mole of solid

c) increase as go from two moles of gas to three moles of gas

d) decrease as go from four moles of gas to two moles of gas

e) close to zero as go from two moles of gas to two moles of gas

f) increase as go from one mole of solid to one mole of solid and one mole of gas

g) decrease as go from six moles of aqueous ions (Ba?*, 2NOs", 2K*, S04%) to four moles of aqueous
ions (2K*, 2NOs") and one mole of solid

lw
L
>
w
I

[Sum of S products] — [Sum S reactants]
[70]1-[189]

-119 J mol! K*

[Sum of S products] — [Sum S reactants]
[40+214]-193]

+161 J mol! K*

RS
>
wn
TR TR TR

c) AS = [Sum of S products] — [Sum S reactants]
= [3(214) + 4(70) ] - [ 270 + 5(205) ]
=-373 J mol' K™

d) AS = [Sum of S products] — [Sum S reactants]
= [2(35) +3(214) ] - [90 + 3(198) ]
= +28 J mol' K

© www.CHEMSHEETS.co.uk 16-February-2021 Chemsheets A2 1014 Page 13



PAGE 24 EXAMPLE

a) AH = [Sum of AH: products] — [Sum AHs reactants]
= [-348 -394 ]-[-812]
= +70 kJ mol"
AS = [Sum of S products] — [Sum S reactants]
= [44 +2141-[83]
= +175 J mol"' K"
AG = AH-TAS
= 70 —298(175/1000)
= +17.9 kJ mol"
b) Reaction is not feasible at 298 K (as AG is positive)
c) When AG = 0:
0=AH-TAS
AH =TAS
T=AH= 70 =400 K (2sf)
AS  175/1000
Reaction is feasible at temperatures greater and above 400 K
PAGE 25 EXAMPLES
Ex1 When AG = 0:
0=AH-TAS
AH =TAS
T=AH= 255 =1040 K (3 sf)
AS  24.5/1000
Ex2 When AG =0:
0=AH-TAS
AH =TAS

AS =AH = 43.5 =0.124 kJ mol'* K'' =124 J mol" K! (allow 2 or 3 sf)

T 351

© www.CHEMSHEETS.co.uk 16-February-2021
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TASK 8 - Gibbs free energy calculations

1a) -191kJ mol” (3sf), b) yes, feasible, c) high activation energy
2a) AH=+129 kd mol', AS = +335 J mol' K, b) +29.2 kJ mol" (3sf), c¢) T =385 K (3sf)
3a) AH=-822kJ mol', AS =-272 J mol”" K, b) AG =-741 kJ mol (3sf), ¢) T <3030 K (3sf)
4a) AS=-107 J mol’ K
5a) AH=+96 kd mol', AS = +138 J mol' K, AG = +54.9 kJ mol”" (3sf), b) no, ¢) T =696 K (3sf)
6a) AS=+10J mol' K'(2sf), b) 110 K (2sf)
7a) AH=+15kJ mol”', d)AS =+50.3 J mol" K
8a) AH=+178 kd mol', AS = +164 J mol'' K, AG = +129 kJ mol* (3sf), T = 1090 K (3sf)
b) AH=+117 kd mol', AS = +175 J mol' K, AG = +64.9 kJ mol"" (3sf), T 2 669 K (3sf)
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