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Thermodynamics
6.9 Hess's Law
Worksheet Key

1) Determine the value of the enthalpy change, A, for the following reaction
using the information below. 2 Fe;O5(s) + 3 Cigapnite) 2 4 Fe(s) +3 CO,(2)

C(graphite) = OZ(g) 9 COQ(g) AH: '393.5 kJ’anl
8 Fe(s) + 6 Ox(g) 2 4 Fe,05(s) AH = -3296.8 kJ/mol
Reaction Enthalpy(AH)
3C iy T3 05(8) — 3C0,(g) 3% (—393.5 kJ/mol)
2Fe,0,(g) —>4Fe(s) +30,(g) -0.5x(—3296.8 kJ/mol)
3 C ey T2 Fe,05(s) > 4 Fe(s) + 3 CO, (2) AH__=467.9 kI/mol

2) Determine the value of the enthalpy change, A7, for the evaporation of one
mole of water using the information below. H,O¢/) 2 H,O(g)
CHu(g) + 2 Ox(g) = COx(g) + 2 H.O(1) AH = -890.5 kJ/mol
CHy(g)+ 2 Ox(g) 2 COy(g) + 2 H,O(g) AH = -802.3 kJ/mol

Reaction Enthalpy (AH)

1/2 CO,(g)+ H,O() > 1/2 CH,(g)+ 0,(g) —0.5x(—890.5 kl/mol)
172CH,(g)+ 0O,(g)—>1/2C0O,(g)+ H,O(g) 0.5x(—802.3 kJ/mol)
H,0(/) » H,0(g) AH = 44.1 kl/mol

3) Determine the value of the enthalpy change, AHx,, for the following reaction
using the information below.
N,O(g) + NOs(g) 2 3 NO(g)

2NO(g) 2 Niy(g) + Ox(g) AH = -181 kJ/mol

2N:20(g) =2 2 Na(g) + Oz(g) AH=-163 kl/mol

NO(g) + % Ox(g) 2 NOxs(g) AH = -57 klJ/mol
Reaction Enthalpy(AH)
NEO(&) —# Nz(g) + 172 Oz(g) (—163 kl/mol) +2
NO,,, = NO,, + 1120, (—1)(—57 kl/mol)
Ng(g) + Oz(g) 52 No{g) (—l)(—ISI k]x‘fanI)
N,Oy + NOy = 3NO, AH,, =157 kJ/mol
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4) Determine the value of the enthalpy change, AHx,, for the following reaction
using the mformation below.
C3Hs(g) + 5 Ox(g) = 3 COx(g) + 4 HyO(1)

C(graphite) T O2(g) = COx(g) AH =-393.5 kJ/mol

H,O(l) = Hay(g) + 2 O,(g) AH =286 kJ/mol

C3Hs(g) = 3 Coraphite) + 4 Ha(g) AH =105 kJ/mol
Reaction Enthalpy(AH)
CiHgyy —> 3 Clgupniy + 4 Hyg 105 kJ/mol
4H,,; + 20y, —>4H,0 4 — 4x (286 kJ/mol)
3C.4m +30; 5300, 3x(—393.5 kJ/mol)
C;Hgy + 50y, — 3COy, + 4H,0 AH__=-—2220 kJ/mol

5) Determine the value of the enthalpy change, AH,,, for the following reaction
using the information below.
CyHu(g) + 6 Fa(g) = 2 CFa(g) + 4 HE(g)

2 CoHy(g) 2 4 Ha(g) +4 Cos) AH=-104.6 kJ

CFa(g) 2 C(s)+ 2 Fa(g) AH =+680.0 kJ

Hy(g) + Fa(g) = 2 HE(g) AH=-537kl
Reaction Enthalpy(AH)
C,H,(g) — 2H,(g) +2C(s) -104.6kJ/mol +2
2C(s) +4F,(g) > 2CE,(g) — 2x(680.0 kJ/mol)
2H,(g)+2F,(g) —> 4HF(g2) 2x (=537 kJ/mol)
C,H,(g)+6F,(g) — 2CF,(g)+4HF(g) AH__=-2486 kl/mol

6) Determine the value of the enthalpy change, AH’ . for the following reaction
using the mformation below.
CHa(g) +2 Oa(g) = COz(g) + 2 HyO(])

CHu(g) + Oa(g) = CH,0(g) + HO(g) AH° =-284 k]
2 CH2O(g) +2 O2(g) = 2 COy(g)+ 2 HO(g) AH’ =-1036 kJ
HzO(g) - H,Orl) AH° =-44 kJ
Reaction Enthalpy(AH)
CH,, + O, —>CH,0,, +H,0,, -284 kJ/mol
CH,0, + Oy, = CO,, +H,0,, 0.5x(-1036 kJ/mol)
2H,0.,—2H,0 "2 x(—44 kJ/mol)
B + 80, 86, + 300, AH,,=—890x10* kJ/mol
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7) Determine the value of the enthalpy change, AH,,. for the following reaction

using the mformation below.

C(s) + H,O(g) = CO(g) + Ha(g)

C(s) + Oy(g) = COy(g) AH’ = -394 kJ
2 CO(g) + Ox(g) =2 2 COy(g) AH’ =-566 kI
2 Hy(g) + Oy(g) = 2 H,O(g) AH’ = -484 kJ

Reaction Enthalpy(AH)

Ci + 05> C0y, -394 kJ/mol

0Oy 5 — €O, + 1205 4 —0.5% (=566 kJ/mol)

H,0 ., > H, ), T1/2 0y, —0.5x%(-484 kJ/mol)

Cy + H,Op,y—> COy + H, AH__ =131 kJ/mol




