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Enthalpy

Enthalpy is denoted H, thus a change in enthalpy
is denoted AH

What 1s Enthalpy
3

ENTHAPY o'mngw Ml‘ occut duwr ’néx
a_ femperature change.

Enthalpy changes occur during a phase change,
chemical change or nuclear change. Enthalpy changes
are determined from the energy changes of the
surroundings.

Energy is needed to overcome forces or bonds that

hold particles together. This energy flows from the
surrroundings in the form of heat. The result is a
change in potential energy of the particles. It is not a
change in temperature. H)O
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http://www.blobs.org/science/thermodynamics/index.shtml

Untitled.notebook April 06, 2016

brelng _
If the energy released from Tmakirg bonds is more than the energy required to make bonds, then
overall the reaction will release energy - this is what happens when you burn something. 5o, when

you burn glucose, the amount of energy required to break the bonds in glucose and oxygen is not as
much as the amount of energy released when you form carbon dioxide and water.

> e
PO

ot <0 oYy
o W A

a
J
v

energy

}AHf

Lime

Kt



Untitled.notebook April 06, 2016

L% 4o 112°C

MP: OdC
bp 00°C

| Tt
ey 13 adoledt - Sme/ﬁt} C’(\o\/wd%.'



Untitled.notebook April 06, 2016

Iron is heated from 1900°C to 3000°C
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Table 17.3
Heats of Physical Change
AHlus

Substance (kJ/mol)
Ammonia (NH3) ' 5.65
Ethanol (C,HgOH) ' 4.60
Hydrogen (H3) ' 0.12
Methanol (CH;0H) ' 3.16
Oxygen (O,) ' 0.44
Water (H20) '_ 6.01
Nickel _ 17.6
Nitrogen 0.72
Sulfur 173
Lead _ 4.77
Antimony _ 19.79
Silver _ 11.28
Sodium _ 2.60
Copper 13.26

AHvap
(kJ/mol)

234
43.5
0.90
36.3
6.82
40.7
370.4
5.56
45
179.5
193.43
250.58

97.42
300.4
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Types of Enthalpy Change - chahg in PE

Many chemical and physical changes do not involve a
change in femperature (kinetic energy); instead,
they involve a change in potential energy.

For example, when the molecules in an ice cube at 0°
C absorb energy from their surroundings, they
become liquid water at 0°C. The change doesn't
involve a change in temperature - the kinetic energy
of the molecules is unchanged. Instead, the
molecules undergo an increase in potential energy -
a change in their relative positions.

Changes in position of ten involve bond breaking and

bond forming. These processes are often the result
of absorption or release of energy.

Endothermic and Exothermic Processes

Absorption of UV light by ozone.

O/O\OOO\O

Bond breaking 1s an endothermic process - it %ﬁ

requires the absorption of energy.

Formation of HCI.

G O o

Bond forming 1s anexothermic process - it results in the
release of energy.
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Enthalpy and Enthalpy Change
When a system undergoes a potential energy changé
without a change in temperature, it is said to have
undergone anenthalpy change(AH).

Another way to say it is:
an enthalpy change involves a change in the
potential energy of a system at constant pressure.

Enthalpy is the "fotal internal energy of a substance
at constant pressure". The enthalpy of a substance
cannot be measured. Chemists and physicists
measure changes in enthalpy.

o

To measure the change in Enthalpy:
AH = nH
where n = # of moles of the substance
H= enthalpy of the substance

Note: H can have many different values ph ase I

For example:

Hcombuslion Hcombuslion ON m 'c C\J H
Hvaporation Hcondensatiun W\M W\/
Hformation Hreactinn(rxn)

Hfusion Hfreezing

These two share the
same value for a
specific substance with
the exception of the

For a phase change : energy flow

fusion (me H'Mj) olid =liquid } ‘/}jl ] + H) —H
freezing iquid = solid
These two share the

vaporization liquid as
P . d :Tg . %/.same value for a
condensation gas oliquid » specific substance

H - with the exception of
the energy flow
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