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Heat of Formation

Activity 1: Equations

Question Group 1

Question 1

The standard heat of formation of CHag) is -74.8 kd/mol. Which of the following chemical
equations and corresponding AH values are consistent with this fact? Identify all that apply.

Ci) + 2 Hzg ==> CHa() AH =-74.8 kJ
CHag ==> Cs) + 2 Hz() AH = +74.8 kJ
Cs) + Hag) ==> CHa) AH =-74.8 kJ
CHaq) ==> CHa() AH =-74.8 kJ
C) + 4 Hg ==> CHy AH =-74.8 kJ
CHag ==> Cs) + 4 Hg AH = +74.8 kJ
Question 2

The standard heat of formation of CsHs(g) is -104 kd/mol. Which of the following chemical
equations and corresponding AH values are consistent with this fact? Identify all that apply.

3 Cs) + 4 Heg) ==> CsHg(g) AH =-104 kJ
CsHgg ==> 3 C(s) + 4 Hzg) AH = +104 kJ
3 Ci) + 8Hg ==> CzHs) AH =-104 kJ
CsHgg ==> 3 C(s) + 8 Hyg) AH = +104 kJ
Cais) + 4 Heg) ==> CsHg(g) AH =-104 kJ
CsHsg) ==> Csis) + Hs(g) AH = +104 kJ
Question 3

The standard heat of formation of CCla) is -135 kd/mol. Which of the following chemical
equations and corresponding AH values are consistent with this fact? Identify all that apply.

Ci) + 2Clzg ==> CCla) AH =-135 kJ
CClagy ==> Cs) + 2 Clz(g) AH = +135 kJ
Cei) + Clag ==> CCly() AH =-135 kJ
CClag ==> CCla) AH =-135 kJ
Cw + 4 Clig ==> CCla) AH =-135 kJ

CClag) ==> Cs) + 4 Clyg AH = +135 kJ



Question Group 2
Question 4

The standard heat of formation of H20(g) is -242 kJ/mol. Which of the following chemical
equations and corresponding AH values are consistent with this fact? Identify all that apply.

Hzg) + %2 O2g) ==> H20(g)
2 Hzg) + Oz ==> 2 H20(
2 H2O(g) ==> 2 Hzig) + Oz
2 Hzig) + Oz ==> 2 H20(
Ha@ + O ==> H20
2Hg + Og) ==> H20()

Question 5

AH = -242 kJ
AH = -484 kJ
AH = +484 kJ
AH = -242 kJ
AH = -242 kJ
AH = -242 kJ

The standard heat of formation of C2He(g) is -84.7 kd/mol. Which of the following chemical
equations and corresponding AH values are consistent with this fact? Identify all that apply.

2 Cis) + 3 Hzg ==> C2aHs(g)
Cog + 3 Hzg ==> C2Hs(g)
2 Cs) + 6 Hg ==> C2oHe(g)
C2g) + Heg ==> C2oHe(g)
CoHe(g) ==> C2(g) + He(g)
C2oHsg) ==> 2 Cs) + 6 Hg)

Question 6

AH = -84.7 kd/mol
AH = -84.7 kd/mol
AH = -84.7 kd/mol
AH = -84.7 kd/mol
AH = +84.7 kJ/mol
AH = +84.7 kJ/mol

The standard heat of formation of Al2Oss) is -1676 kd/mol. Which of the following chemical
equations and corresponding AH values are consistent with this fact? Identify all that apply.

2 Als) + 3/2 O2(g) ==> Al203s)
4 Als) + 3 O2g) ==> 2 Al203(s)
2 Al2O3is) ==> 4 Als) + 3 O2)
Alzis) + O3z(g) ==> Al203(s)
Al203i) ==> Alzis) + Os(g)
2 Alzis) + 2 Os(g) ==> 2 Al20s3(s)

AH =-1676 kJ
AH = -3352 kJ
AH = +3352 kJ
AH =-1676 kJ
AH = +1676 kJ
AH = -3352 kJ



Question Group 3

Question 7

The standard heat of formation of BaCOss) is -1216 kd/mol. Which of the following chemical
equations and corresponding AH values are consistent with this fact? Identify all that apply.

Bais) + Cis) + 3/2 O2g) ==> BaCOss) AH =-1216 kJ
2Bas) + 2Cs) + 3 02q ==> 2 BaCOss) AH =-2432 kJ
BaCOsis) ==> Bai) + Cs) + 3/2 Oz AH = +1216 kJ
Bais) + Cis) + Ozg ==> BaCOss) AH =-1216 kJ
2 BaCOss) ==> Bazi) + Coi) + 3/2 O2) AH = +2432 kJ
BaCOsis) ==> 1/3 Basis) + 1/3 Csis) + Os(g) AH = +1216 kJ
Question 8

The standard heat of formation of CaCOQOgss) is -1207 kdJ/mol. Which of the following chemical
equations and corresponding AH values are consistent with this fact? Identify all that apply.

Cai) + Cis) + 3/2 02 ==> CaCOss) AH =-1207 kJ
2Cai) + 2Ci) + 3029 ==> 2 CaCOss) AH =-2414 kJ
CaCOsis) ==> Ca) + Cis) + 3/2 O2(g) AH = +1207 kJ
Cai) + Cis) + O3ig) ==> CaCOss) AH =-1207 kJ
2 CaCOg3i) ==> Cazi) + Cop) + 3/2 Oz) AH = +2414 kJ
CaCOsis) ==> 1/3 Casis) + 1/3 Cas) + Os(g) AH = +1207 kJ
Question 9

The standard heat of formation of MgCOQOss) is -1096 kd/mol. Which of the following chemical
equations and corresponding AH values are consistent with this fact? Identify all that apply.

Mgis) + Cs) + 3/2 O2(g) ==> MgCOss) AH =-1096 kJ
2Mges) + 2Cs) + 302 ==> 2 MgCOss) AH =-2192 kJ
MgCOQOsis) ==> Mgis) + Cis) + 3/2 Oz(g) AH = +1096 kJ
Mgis) + Cis) + Osg ==> MgCOas) AH =-1096 kJ
2 MgCOgs) ==> Mgzis) + Cai) + 3/2 Oz AH = +2192 kJ

MgCOQOsis) ==> 1/3 Mgsis) + 1/3 Css) + Osyg) AH = +1096 kJ



Question Group 4

Question 10

The standard heat of formation of KCIlO4s) is -433 kd/mol. Which of the following chemical
equations and corresponding AH values are consistent with this fact? Identify all that apply.

Kis) + 72 Cl2ig) + 2 O2(g) ==> KCIOas) AH =-433 kJ
2 Ki) + Clzg) + 4 O2g) ==> 2 KClOx4s) AH = -866 kJ
Kis) + Clg + 2 O2g) ==> KCIOa4s) AH =-433 kJ
Kes) + Clg) + Osg ==> KClOa4s) AH =-433 kJ
KClO4is) ==> Ks) + Clig) + Oa(g) AH = +433 kJ
2 KCIO4is) ==> 2 Ks) + 2 Clig) + 4 Oz AH = +866 kJ
Question 11

The standard heat of formation of KNOss) is -495 kd/mol. Which of the following chemical
equations and corresponding AH values are consistent with this fact? ldentify all that apply.

Kis) + Y2 Nog) + 3/2 O2g) ==> KNOs3s) AH =-495 kJ
2 Ki) + N2 + 3 02g ==> 2 KNOs3s) AH =-990 kJ
Kis) + N + Osg ==> KNOs3gs) AH =-495 kJ
KNOs3i) ==> Ki) + N + 3 O AH =+495 kJ
KNOs3i) ==> Kis) + N + Osg) AH = +495 kJ
2 KNO3i) ==> 2Ki) + 2N + 6 O AH = +990 kJ
Question 12

The standard heat of formation of HNOs) is -174 kd/mol. Which of the following chemical
equations and corresponding AH values are consistent with this fact? Identify all that apply.

Yo Hog) + Y2 N2g) + 3/2 Oz ==> HNOa3) AH =-174 kJ
H2g) + N2y + 3 O2g) ==> 2 HNOs3) AH = -348 kJ
H2g) + 2Ng + 2 Osg ==> HNOs3) AH = -348 kJ
HNO3n) ==> Hg) + N + 3 O AH =+174 kJ
HNO3(g) ==> H(g + N + O3 AH = +174 kJ

2 HNOs() ==> 2 H(g) + 2 N(g + 6 O) AH = +348 kJ



Activity 2: Heat of Reaction 1

Activity 2 questions involve multi-part exercises that guide students from knowledge of the
heat of formation values to the determination of the heat of reaction. The basic idea of the
guestions are presented below. However, the actual activity is significantly more
sophisticated than a static question on a page.

Question Group 5

Question 13

Determine the enthalpy change of the reaction:
2 COq) + O2g) ==> 2 CO2y)

AHs Values

COy): -110.5 kd/mol
CO2(): -393.5 kJ/mol
Question 14

Determine the enthalpy change of the reaction:
2 H202¢) ==> 2 H20() + O2(g)

AHs Values
H202): -187.8 kd/mol
H20(): -285.8 kd/mol

Question Group 6

Question 15

Determine the enthalpy change of the reaction:
N2Haq) + Oz ==> Nz + 2 H20()

AH: Values

N2Ha) +50.6 kd/mol
H20(g): -241.8 kd/mol
Question 16

Determine the enthalpy change of the reaction:
FesOuas) + 4 Hzg ==> 3 Fe) + 4 H20(g)

AH:t Values
FesOas) -1118.4 kd/mol
H20(g) -241.8 kd/mol



Question Group 7

Question 17

Determine the enthalpy change of the reaction:
2 KCIO3s) ==> 2 KCls) + 3 Oz(g)

AH: Values

KCIOa3s) -391.4 kd/mol
KCls) -436.68 kJ/mol
Question 18

Determine the enthalpy change of the reaction:
KCIO4is) ==> KCli) + 2 O2)

AH: Values
KClOas) -430.12 kd/mol
KCls) -436.68 kd/mol



Activity 3: Heat of Reaction 2

Activity 3 questions involve multi-part exercises that guide students from knowledge of the
heat of formation values to the determination of the heat of reaction. The basic idea of the
guestions are presented below. However, the actual activity is significantly more
sophisticated than a static question on a page.

Question Group 8

Question 19

Determine the enthalpy change of the reaction:
CHag) + 2 Oz ==> CO2qg). + 2 H20q)

AH: Values

CHa(g): -74.8 kJ/mol
CO2(): -393.5 kJ/mol
H20(): -285.8 kd/mol
Question 20

Determine the enthalpy change of the reaction:
CsHgg) + 5 Oz ==> 3 COz2q). + 4 H20(

AH:t Values

CsHs(g): -74.8 kd/mol
CO2(): -393.5 kd/mol
H20(g): -241.8 kd/mol
Question 21

Determine the enthalpy change of the reaction:
2 C2HsOH(gy + 7 O2(g) ==> 4 CO2(g). + 6 H20(g)

AHt Values

C2HsOH():  -277.7 kd/mol
CO2): -393.5 kd/mol
H20(g): -241.8 kd/mol

Question Group 9

Question 22

Determine the enthalpy change of the reaction:
HNO3g) + 4 Hzg) ==> NH3sg) + 3 H20(g)

AH: Values
HNO3(g): -134.3 kd/mol
NHs(g): -46.1 kd/mol



H20g): -241.8 kd/mol

Question 23
Determine the enthalpy change of the reaction:
2 CH3OHg + 3 O2g) ==> 2 C0O2g) + 4 H20(g)

AHs Values

CHsOHy) -238.7 kd/mol
CO2() -393.5 kJ/mol
H20(g) -241.8 kd/mol
Question 24

Determine the enthalpy change of the reaction:
2 CoH2ig) + 5 02(g) ==> 4 CO2(g). + 2 H20(g)

AH¢ Values

CaoHz(g) +226.7 kd/mol
CO2() -393.5 kJ/mol
H20(g) -241.8 kd/mol

Question Group 10

Question 25

Determine the enthalpy change of the reaction:
Al2O3is) + 3 H20(g) ==> 2 Al(OH)ss)

AH: Values
Al2O3(s) -1675.5 kd/mol
H20(g) -241.8 kd/mol

Al(OH)s(s) -1277 kd/mol

Question 26
Determine the enthalpy change of the reaction:
Fe203is) + 3COg) — 2Fei) + 3 CO2)

AHs Values
Fe20ss) -824.2 kJ/mol
COy) -110.5 kd/mol

CO2() -393.5 kJ/mol



Question 27
Determine the enthalpy change of the reaction:
SiCi) + 2CO0O — SiO2s) + 3 Cys)

AHs Values
SiCys) -71.5 kd/mol
COy) -110.5 kd/mol

SiOzs) -910.86 kd/mol



