5.2 Hess’s Law

1. Using the equations below: C L
C(5)+0x(g) — CO®)  AH=-390K] =
Mn(s) + 02(g) — MnO2(s) AH=+4520k] Man 6, —> Np £67

What is AH (in kJ) for the following reaction? MnO2(s) + C(s) = Mn(s) + COAL™ =" n
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2. Using the equations below X ;’é
Cu(s) + 1 02(g) — CuO(s) Aﬂef{,gwlsa kzﬁ L. CwO Nl _k ' Z(My@

2Cu(s) + 4 02(g) — Cop0(s) AHP =-170k] & L -&M@; Cuy O He s

What is the value of AH® (in kJ) for the following reaction?  2CuO(s) — Cu20(s) + 102(g) +1Y l
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3. Calculate the standard enthalpy change AH® for the reaction:
2NO(g) + Oofg) =2 2NOxg)
Using the information below:

Na(g) + Oa(g) > 2NO(g) Hg— H80.5K 2Dy Pk M
Na(g) + 202(g) 2 2NO2(g) AH °=+66.4KkJ /M‘ %}
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4. Calculate the standard enthalpy change AH® for the reaction:
CaHa(g) + 30x(g) = 2C0(g) + 2H20(DH
Using the information below:
2CHsOH(1) = 2CzHa(g) + 2H20(1) AH®=-86 k] — 7_
2C0x(g) + 3H0(1) > CHsOH(l) +30x(g) AH®=+1386 kJ
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5. Calculate the standard enthalpy ch ange AH® for the reaction:
ARy

2C{graphite) + 2Ha(g) =4
Using the information below:
2C(graphite) + 202(g) = 2COx(g) AH®=-790 kJ
2Ha(g) + Oa(g) > 2H20(1) AH®=_574kJ
2C0(g) + 2H20(1) = CoHa(@) 4 502_AH9 =+1416 kJ
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6. Calculate the standard enthalpy change AH® for the reaction:
C(graphite) + Y2 Oa(g) =2 CO (g)
Using the information below:
C(graphite) +#§ Ox(g) » COxg) AH=-394kJ
CO(g) + 12 O2(g) = COaAg) AH®=-283 kJ
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7. What is AH for the reaction below in kJ? CS2(g) +302(g) — CO2(g) + 2502(g)
[AHT /K] mol L CSz(g) 110, gOQ(g) 390, SO2(g) — 290]
a 570 DH = Ead,-SaH,
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8. The standard enthalpy change of formation of Al2O3(s) is ~ 1669 kJ mol ! and the standard
enthalpy change of formation of FepO4(s) is ~822 ki mot 1

(i) Use these values to calculate AH® for the following reaction.
FeaOs(s) + 2Al(s) —» 2Fe(s) + ALO5(s) O -1 elepants pure Lorim
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State whether the react10n is exothermic or endothermic.
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(iiy ~ Draw an enthalpy level diagram to represent this reaction. State the conditions under
which standard enthalpy changes are measured.
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9. Define the term standard enthalpy of formation, and write the equation for the standard enthalpy
of formation of ethanol.

AH associated with formation of 1 mol of substance from clements in their standard state
under standard conditions,
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10. Which of the following does not have a standard heat of formation of zers at 25°C and 1.00x10°
Pa?
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11. Which of the following does have a standard heat of formation value of zero at 25°C and
1.00x10° Pa?
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12. Write the thermochemical equation for the standard enthalpy of formation of propanone
CH3;COCHs.
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13. Calculate AH® (in kJ mol™!) for the reaction: Fe30a(s) + 2C(graphite) 2 3Fe(s) + 2C0x(g)
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Substance: Fe30a4(s); Heat of Formation: -1118 kJ mol”
Substance: COx(g); Heat of Formation = - 394 kJ mol™!

ALLE = Ertly -2 DH-
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14. Enthalpy changes of combustion data are tabulated in section 13 of the IB Data Booklet.
a. (ive a chemical equation for the formation of benzene (thermochemical equation).

e Cgraphise) + 34, oY L CaHogy

b. Calculate AH% for benzene in the following reaction. Use the data in section 13 to calculate the
enthalpy of formation for benzene. (section 13 gives the values for the AH %,
CeHo(1) + 7 V2 O2(g) = 6COa(g) + 3H20(g)
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