During Class Invention Name(s) with Lab section in Group

Enthalpy
1. The enthalpy for the formation of liquid water is shown below,
1 kJ
Ho(g) +7 O2(g) = HpO(1) AH =-286 .~

The enthalpy change for the formation of gaseous water is shown below,

kJ

1
Ha(g) +7 O2(g) > HaO(g) AH =-242

Why is the enthalpy change different?

The water formed in the first equation is in the liquid phase, while the water formed in the
second equation is in the gas phase. Energy is required to convert the water in the liquid phase
to water in the gas phase, therefore the enthalpy is less negative in the second equation
compared to the first.

2. Given the enthalpy change for the two reactions below,
Cts) + 3 Oa(g) — CO(g) AH" =-111 %
C(s) + O2(g) — COx(g) AH" = -394 %
Calculate the enthalpy change for the reaction,
CO(g) +5 Oa(g) —> COxg)
CO(g) - C(s) + 3 02(g) A =+ 111 gy
C(s) + O2(g) > CO2(g) AH" = - 394 %
Adding the two equations
CO(g) + % 02(g) > COz(g) AH" =-283 m:’(ﬂ‘xn
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3. Using the following standard enthalpy of reaction data,

2C(s) + 3Ho(g) > CoHg(z)  AH® =- 84.68 k—(J)l
o kJ
C(s) + Og(g) > COp(g)AH® = - 394 — mol
1 kJ
Ho(g) +5 O2(g) > HoO)  AH" =-286 1

Calculate the heat of reaction for the combustion of 1 mol of ethane (CoHg).

The equation which describes the combustion of ethane is,
7
C2He(g) + 3 O2(2) > 2CO2(g) + 3H200)
Rearranging the equations provided

CyHg(g) = 2C(s) + 3Hy(g) AH® = + 84.68 111(1‘(])1
2 C(s) + Oz(g) > COx(g) AH =2 - -394 111(1‘(])1
1 kJ
3 - Ha(g) +3 O2(9) > H20() AH’ =2 :-286 —5 mol
Adding the equations
o kJ
C2Hg(g) + 3 O2(z) = 2C0a(g) + 3H0()  AH" =-1561 ol —
4a. Using standard heats of formation, calculate the AH® for the following reaction,
CoHs0H() + 3092 — 2COyg + 3H>O(1)
AH’¢ -277.7 mkgl 0 -393.5 111(1‘(])1 -285.85 mkgl

AHr;(n = ZAHE (products) - ZAH;« (reactants)

3 moly 2 mol
o 20 kJ CO2 kJ
AHpyp = mol.,, (’285’85 moleoj + mol,, (’393 S molCOzj -

1 molC HzOH
(4 (_277.7 szj

1 mol,,

kJ
mol,.y,

AH,yy, = -1366.8

b) Determine the amount of heat released at constant pressure when 1.00 gram of
ethanol, CoH50H, is combusted in excess oxygen.
From part a, -1366.8 kJ are produced when 1 mol of ethanol is combusted. The amount of
heat produced when 1.00 g is combusted is,

1 mol C2H50Hj (—1366.8 k

J
1.0 g CZHSOH( 46.0 g 1 mol ) =-29.7kJ
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5.
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Calculate the AH" for the following reaction,
3NOyg) + HxO1) — 2HNOs3(aq) + NOgg)

kJ kJ kJ kJ

AH'p +33840°; -28585_ 0 20665 5 +9037 %

AHr;(n = ZAHE (products) - ZAH;« (reactants)

. _ 2moluNos kJ 1 molno kJ
AHxp = mol,.y, (’285’85 mOlHNO:J + mol,., ( +90.37 molNoj

) (1 mol., ("'33 34 molNOzj * Tmol,, (’285’85 moleojj

kJ
mol,.y,

AHyyy = -1385



6. The standard enthalpy of combustion to CO» (g) and HoO(l) at 25 °C of cyclohexane,

CeH12(1), is -3924 % . Calculate the standard heat of formation, AH’¢, of cyclohexane

CeHi2() + 902(g) — 6COx(g) + 6H20(1)

kJ kJ

AH’¢ ? 0 -393.5 0 -285.85 1110i

AHr;(n = ZAHE (products) - ZAH;« (reactants)
AH.,, = 6AH¢ (CO2) + 6AH¢ (H20) - AHg (CgH12)
AHg (C¢H12) = 6AH¢ (CO2) +6AH¢ (H20) - AH.y

] 6 molcq, kJ 6 moly,q kJ
AHf (C6H12) = mOII'XIl (-393'5 mOlCOzj + molrxn (-28585 moleoj
kJ
- (-3924 mOIrxnj

kJ

AHg (CeHp2) =-152.1 5

mol
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