Hess’s Law and Standard Enthalpy of Formation Practice Questions — Answers
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and

Propane: CsHg @ T 50, (8) 2> 3 COo, + 4 H,0 (@)
AHs -104.7 0 -393.8 -241.8

AH = 3nAHs prog - 2NAH¢ react
= [(3 mol C0O,)(-393.8 ki/mol CO,) + (4 molH,0)(-241.8 kJ/mol H,0)] -
[(2 mol C3Hg)(-104.7 kl/mol C3Hg) + (5 mol 0,)(0 ki/mol 0,)]
=-2043 kJ

AH,, = AH/n frpm balanced equation n = 1 mol C3Hg
AH ., = -2043 kJ/mol C3Hg

Aern =-2043 kJ/mOl C3H8 + (4411 g C3Hg/m0| C3H8) =-46.32 kJ/g C3H8
Propane: AH,,, = -46.32 kl/g C5Hg

Octane: CeHisy + 25/20,5> 8CO, + 9H,0(
AH;  -250.1 0 -393.8 -241.8

AH = 3nAHs prog - 2 NAH¢ react
=[(8 mol CO,)(-393.8 kJ/mol CO,) + (9 molH,0)(-241.8 kJ/mol H,0)] —
[(2 mol CgH45)(-250.1 kJ/mol CgH1g) + (25/2 mol 0,)(0 ki/mol 0,)]
=-5074 kJ

AH,,, = AH/n frpm balanced equation n = 1 mol CgH1g
Aern =-5074 kJ/mOl Cngg

AH, = -5074 kJ/mol CgHig + (114.24 g C3Hg/mol CgHyg) = - 44.42 kJ/g CgHag
Octane: AH,,, =-44.42 kJ/g CgHy3

Methane: CHyg + Oy => CO, + 2H,0
AHg¢ -74.4 0 -393.8 -241.8

AH = 3nAHs prog - 2NAH¢ react
=[(1 mol CO,)(-393.8 kJ/mol CO,) + (2 mol H,0)(-241.8 ki/mol H,0)] -
[(1 mol CH,)(-74.4 kJ/mol CH,) + (1 mol 0,)(0 ki/mol 0,)]
=-802.7 kJ

AH,,, = AH/n frpm balanced equation n = 1 mol CH,
AH,y, = -802.7 ki/mol CH,

AH,,, =-802.7 kJ/mol C3Hg + (16.05 g CH,/mol CH,) = - 50.01 kJ/g CH,
Propane: AH,,, = -50.01 kl/g CH,



9.

8 Al O 3 Fe304 (s) > 4 A|203 )t 9 Fe (s)
23 g 576¢g
26.98 g/mol 231.55 g/mol
let Al be limiting:
m Fe30, = m Al / M Al x mol ratio x M Fe;0,
=(23 g Al) / (26.98 g/mol) x (3 mol Fe;0,/ 8 mol Al) x (231.55 g Fe30, / mol Fe;0,)
=74.02¢g
m Fe30, req’d > m Fe30,4 have, therefore Fe;0, is limiting

AH,,=AH /n=-3350kJ /3 mol Fe;0, =-111.7 kJ / mol Fe;0,

AH = nAH,,, = (57.6 g Fe;04) / (231.55 g Fe30,4 / mol Fe;0,4) x (-1111.7 kJ / mol Fe;0,4)

=-272.2 Kkl
8Alg +  3Fe04 2 4ALO; ) + 9Fe
AHs 0 X -1675.7 0

AH = 3nAHs prog - 2NAH¢ react
-3350 kJ = [(4 mol Al,05)(-1675.7 kJ/mol Al,O3) + (9 mol Fe)(0 kl/mol Fe)] -
[(8 mol Al)(0 kJ/mol Al) + (3 mol Fe;0,4)(x kJ/mol Fe;0,)]
= -1117.6 kJ/mol Fe;0,

AH =1.55x10° kJ AH¢ =226.7 kl/mol C;H,

10. AH;=-64.6 kl/mol SiC



