Definition of AH
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Stoichiometric Calculations with Enthalpy
84. How much heat is liberated by the combustion of 206 g
< bk O D g A0 of hydrogen? AH, ., = —286 kl/mol

\ 5 LY (3 85. Asample of ammonia liberates 5.66 kJ of heat as it
H'L + 1@ pS lr = solidifies at its melting point. What is the mass of the

sample? AH, ;4 = —5.66 kJ/mol.
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Methods of Determining Enthalpy

1. Measure it yourself using calorimetry

2. Use Standard Heats of Formation

3. Use Hess' Law

Measuring Enthalpy of a Reaction with Calorimetry
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Example of Determing Enthalpy Using Calorimetry
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87. How much energy is involved in the dissolving of
sodium hydroxide in water? The table shows data
from an experiment in which a measured amount of
NaOH is dissolved in water in a foam cup calorimeter.
Calculate AH for the process in kJ/mol. If the enthalpy
change for the solution of NaOH is —44.51 kJ/mol,
what is the percent error of the experiment?

Table 16-10

Data for the Dissolving of NaOH

Mass of NaOH + weighing paper 4719

Mass of weighing paper 0.70 g

Mass of NaOH

Mass of foam cup + water 109.85g
Mass of foam cup 10.25g
Mass of water

Final temperature of water 35.9°C
Initial temperature of water 25.5°C

Change in temperature, AT

Using Standard Heats of Formation
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Standard Heats of Formation Example

89. Use standard enthalpies of formation from Table C-13
in Appendix C to calculate AH? | for each of these
reactions.

a. 2NaHCO,(s) — Na,CO4(s) + CO,(g) + H,0(g)
b. Hy(g) + O,(g) — H,04(1)
@ NH.(g) + HCl(g) = NH,Cl(s)
. 2H,S(g) + 30,(g) — 2H,00(g) + 250,(g)
e, 4FeS(s) + 70,(g)— 2Fe. O\i\l - 4SH (g)
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Hess' Law

1. Use any combination of other known reactions,
and add those reactions up algebraically to get the
desired reaction.

2. If you need to reverse a reaction, switch the sign
on the enthalpy.

3. If you need to multiply the reaction by an integer,
also multiply the enthalpy by that integer.




Hess' Law Example

97. Use Hess's law to determine AH for the reaction
NO(g) + O(g) = NOy(g) AH =7
given the following reactions. Show your work.
£ 0,g)—20(g) AH=+495K
£ 204(g) 5 304(g) AH = -427K]
NO(g) + O4(g) — NOy(g) + O,(g) AH =-199kJ
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Calculate AH for the reaction: C,H, (g) + H, (g) = C,H (g). from the following data.

C,H, () +3 0, () = 2CO, (g + 2H,0 () AH=-1411.KJ
C,H, (2)+3% 0, ()= 2CO, () +3H,0 () AH = -1560. kJ
H,(9)+%0,®—>H00 AH=-2858KJ
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