CHM 102 Sinex

Enthalpy (H) ~ heat content (q) @ constant pressure

DH = thermal (heat) energy change = g
Physical process
Enthalpy ysiealp

Y Sr———— o e > RO

DH, 4, = 44 kJ/mole

heat of vaporization

What happens for the reverse process?

DH =44 kJd/mole and exothermic
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What does the sign of the enthalpy tell you?
Standard State Conditions
Endothermic process or reaction

DH > O or positive e Temperature - 25°C or 298K
* Pressure - 1.00 atm

Exothermic process or reaction « Element in its stable state

DH < 0 or negative

m)\ Br (I) . h.
Endothermic or exothermic? ~ol)_ ﬁ;@ C (graphite)
sV

H,0(I) > H,O(s)
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Chemical process Combustion of methanol

C (graphite) + O, (g) > CO, (g) +394kJ 2CHZOH (1) + 30, (g) > 2CO, (9) + 4H,0 (9)

0 _- _ -
DHe, = -394 kJ/mole DHog: -239 kd/mol 0 394

-242
DH,,, = SnDHo - SnDHe
This is the standard molar enthalpy of formation o _f’pmd”CtS Treactants
for the formation of one mole substance from Wwhere n is the number of moles

its elements in their standard states.

How about just vaporizing the methanol?

DHo; = 0 kJ/mole for free elements CH3OH (I) > CH;OH (g)

DHo%: -239 kJ/mol  -201 kJ/mole
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Describe all processes for the following:

1,(s) > 21 (9)

I2 (S) > w DHsubI =
DHop: O 62
Al > 21(g)  DHyy, =

DHoe: 62 107 Bond energy

overall: 1,(s) > 21 (9) DH

rxn ~
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I,(s) 2 21 (9)
Endothermic rxn

Energy Diagram

21 (9)

21(9) 2> 1, (9)
Exothermic rxn

Ty |

N Jl 1, (9)

I, (s)
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From anenergeticspoint of view, what is
happening in each case for the water? Is
the reaction endothermic or exothermic?

H,0
2H + O H* + OH  H, + 050,
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-
Fa

Compare the DH for this reaction calculated
by DH¢ data with that calculated from bond
energies.

LH
HC™ 2cH o
Il ! + 150 —=
HC~. ..=CH

“iH

1200, (g] + GHO g

penzene, SH. (o]

#H = B2 9 Klimols

Bond Energy Calculator - an interactive Excel spreadsheet - Click here
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Write the reaction used for the measurement
of the standard molar enthalpy of formation of
benzene.

Do you think this reaction is possible?
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