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Thermochemistry
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Heat and Energy

* Heat is the transfer of energy between two
objects.

* Energy is the capacity to do work or transfer
heat.
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Heat and Energy
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Heat and Energy
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Exothermic and Endothermic
Processes
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eEndothermic: absorbs heat from the surroundings.
eExothermic: transfers heat to the surroundings.

Reactants + AHeat — Products Endo
Reactants — Products + AHeat Exo
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Exothermic and Endothermic
Processes
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Exothermic and Endothermic
Processes
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Heat Capacity
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Heat Capacity
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Examples
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Solution
alcd dae qll 3y all)= 2
Specific heat(fe sl 35 all)= — —
1170

18.5%(92.5°C—25°C)

= 0.937 J/(g °C)
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Examples
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Heat of Reaction
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2HgO(s) +AH—2Hg(1) + 0,(g)
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Heat of Reaction
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Enthalpy
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Enthalpy of reaction
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Enthalpy of reaction
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CH,(2) +20,(g) > CO,(9) + 2H,0(g)  AH=-802kJ
2HgO(s) - 2Hg() + O,(2) AH=181.6kJ

Or
HgO(s) > Hg()) + 1/20,(g) AH=90.8 kJ o

Enthalpy of reaction
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CH,(2) +20,(9) > CO,(9 +2H,0(g)  AH=-802KkJ
CH, (2 *+20,(9) > CO,(g + 2H,0() AH=-890 kJ
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Enthalpy of reaction
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Enthalpy of reaction
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N,(g) + 3H,(g) —— 2NH,(g) AH = —91.8K]

* Solution
e (507 % 105 x 1mol —91.8K]
LA 17.0g NH; / \ 2 mol NH,
_ (907 x10%\ (-91.8) A BaTIT
Bl 17.0 2 IR ]
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Enthalpy of reaction
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\ HCl(ag) + NaOH (aq) — NaCl(ag) + H,O(l) -56.2
MgCl,(s) + 2Na(s) —— 2NaCl(s) + Mg(s) -180.2
H,O(l) — H,0(g) 44.0
H,0(s) —— H,0()) 6.0
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Hess’s Law
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e For example:

* CH,(g) +20,(g) — CO,(g) + 2H,0(8)  AH=-802 kI
* 2H,0(g) — 2H,0(/) AH=-88 k
* CH,(g) +20,(g) — CO,(g) + 2H,0(/ AH=-890 kI

24

Prof. Kamal M.S. Khalil

12



Hess’s Law

CHa(g) +20,(g)

‘ AH, = —607 kJ
AH, =
2 [ -89k CO(g) + 2H,0() + %Oz(g)
&
=
i AH, = —283 kJ
) & Y

COy(g) + 2H,0O(1)

AH, = AH, + AH,
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