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Definition
Thermometer
Most physical and chemical changes

occur at virtually constant atmospheric
Water pressure.
We define a thermodynamic variable

Syst :
ystem called enthalpy as the expression

http://chemlab.truman.edu/CHEM120Labs/CalorimetryFiles/CalFigL.gif

H=E+P*V

Work done on

surroundings where
by system

H ... enthalpy of the system

E ... internal energy of the system

P ... external pressure on the system

V ... volume of the system

http://chemlab.truman.edu/CHEM120Labs/Calorimet
ryFiles/Pistons.gif
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The Meaning of Enthalpy The enthalpy of a system is defined as
the internal energy plus the product of
To determine the change in the internal the pressure and the volume.
energy of a system (AE) we must i .
measure both heat and work: H=E+P V
AE = Q + W The change in enthalpy (AH) is the
heat gained or lost by the system at
WORK DONE BY AN EXPANDING GAS constant pressure (Q,):
When the volume (V) of a system When P = constant:
increases by an amount AV against an Q, = AE - W = AE - (-P * AV)
external pressure (P), the system does P «
PV work on the surroundings: Qp = (Efnar = Einiva) * P ™ (Vina = Vinitiar)
x > Qp = (Eﬁna| + P> Vfinal) - (Einitial +P* Vinitial)
W = -P AV = -P (Vfinal - \/intial) Qp = Hgpa = Hipiia = AH
e External Expansion . __~ ___ External
Pressure (P) > as ' Pressure (P)
+—
motio
http://session.masteringphysics.com/problemasset/1020396/8/1020396.jpg




Enthalpy

Rafa Mufoa
Lizardi Institutua
Zarautz

http://jchemed.chem.wisc.edu/JCESOFT/CCA/CCA3/STILLS/GLYCER/GLYCER/641PG48/7.1PG

Exothermic and Endothermic
Processes

The enthalpy change of a reaction (also
called heat of reaction, AH,, ) is:

Aern =H

final ~ Hinitial =H B Hreactants

products

Enthalpy

A

Hinitial e

Hfinal —4=

Reactants

Decrease in enthalpy
Heat released

Products

-
Process

The sign of AH indicates whether heat is
absorbed or released in the change.

EXOTHERMIC PROCESSES
An exothermic process releases heat

and results in a decrease in the
enthalpy of the system.

Exothermic:
AH — Hproducts

H <H
Heat released

- H <0

reactants

products reactants
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Exothermic and Endothermic
Processes

- COLD PACHK

 Comproven trodde WKMepeck A - o

ENDOTHERMIC PROCESSES

An endothermic process absorbs heat
and results in a increase in the enthalpy
of the system.

SEu

—YUD3UKWFVAé%éE;i%%?E&‘E%”WZR’"EQ—' http://ichemed.chem.wisc.edu/jcesoft/coa/CCA3/STILLS/ENDO2/ENDO2/641PGA8/16.IPG E n d Oth e rm i C
AH — HprOdUCtS B Hreactants > O
Enthalpy H = H
A prOdUCtS reactants
Heat absorbed

Products
T
Increase in enthalpy
Heat absorbed
Hfinal —= -

Reactants

>
Process
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E”tialpy (H) Enthalpies of Reaction

Because the enthalpy change can be
expressed as

AH = H

final Hinitial

reactants .
the enthalpy change for a chemical

reaction is given by the enthalpy of the
products (final state) minus that of the
reactants (initial state):

AH

rxn

products

o AH,,, = H - H

Reaction pathway

products reactants

The enthalpy change that accompanies
a reaction is called the enthalpy of
reaction or merely the heat of reaction

(AH,..).
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Thermochemical equation

Balanced chemical equations that show associated enthalpy changes
are called thermochemical equations.

In the case of the synthesis of water, the corresponding
thermochemical equation is:

2H, (g +0, (g — 2H0 () AH = -483.6 kJ

The enthalpy change can be represented in an enthalpy diagram

Enthalpy (H) Ent‘tlalpy (H)
r

3

2H, (9) +0, (g)

2H, (9) + 0, (9)

AH = -483.6 k] AH = -483.6 k]

2 Hzo (a)

.
L

Reaction pathway

2 H,0 (g)
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Properties of enthalpies of reaction

1. Enthalpy is an extensive property. It means that its magnitude is
directly proportional to the amount of reactant consumed.

CH, (9 +20, (g0 > CO, (g9) + 2H,0 (9) AH = -890 kJ

When 1 mol of methane is burned, the enthalpy change is —890 kJ
When 2 mol of methane are urned, the enthalpy change is —1780 kJ

2. The enthalpy change for a reaction is equal in magnitude but opposite in
sign to the enthalpy change for the reverse equation

From the previous thermochemical equation we get:

CO, (@) +2H,0(@)— CH, (g) +20, (9) AH = +890 kJ

3. The enthalpy change for a reaction depends on the state of the
reactants and the products

In the case of water we have that:

2H0 (> 2H0 (g AH = +88 kJ
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