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CHEM 1315

Unit 3:
Thermochemistry

Dr. Laurs Clifford

Lecture notes available at
hitps: /learn on edn

Learming Objective 3.1:

Utihze and convert different
- forms of enersy

Readings 1.5, 6.1, 6.2, 6.3, 6.4

The nature of enerey

Sy Energy is the capacty to de work or to
——, frangfer heat.

Work: Energy used to camse am object
with mass to move.

w=F-d

Hesi: Emergy wsed to cause the
temperature of am object to increase.

Heat flows from warmer objects to
cooler omes.

The nature of energy

Types of Energy

Electrical: Kinetic Nuclear: Potential energy
emergy Asvociated with  im the muclens of atoms.
the flow of electrical

= Think of enerzy as
a quantity an obiject P — -n‘
Cal Possess or a5 & ) p
collection of objects. | | i
- Thinkofheat and | |__P=ntiems Foent o o
work as the fwo .
different ways that | | LTS M-
n“m CaE | L o i ey e e
erchange enersy R
with other ohjects.

The nature of energy

Chemical: Potential

e energy due to the

Heat or thermal enerzy: structure of the sfoms,
Einetic energy the attachment between
associated with atoms, the atoms’
molecular motion. positions relative to

Lizht or radiant emergy: :E]. "“] E:JI:TEE
Einetic energy 2 4
associated with emergy e Caes, SE M

positions in the

transitions im an atom.

siraciore.

Chemical reactions are imvariably
accompanied by emerzy changes. Wi

The two questions that we nesd to answer are:

1 How does mager possess energy?

kinetic enerzv: the emergy an object possesses by
virtoe of its motion.

potential enerey: the en an object possesses
as & result of ifts compaositl H:E oo or its p-u:muu_

1. How is energy rramgferred?

* Law of conservation of enersy
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Kinetic Energy
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Thermal Enersy

Thermal enerzy is the emergy associated with
temperature.

Thermal enerzv is & form of kinetic emergy.

Energy and Energy Changes

How can we relate emerey to chemizsery?

Elimefic spersy: Poremtial sperey: Chermical
Afer snd molecnles kave ERETCY
mass and are in modon, Emerpy is soored in chemsical
'Ihﬂ-l'nr-l'lirrputﬂ bomd:. Breaking bonds can
kimetic energy. release chis stored energy as
Beat -I-r]:‘l.'l‘.
II'II'E_I.'IIII:I:II.H!TII'I:'.I:H
d.t-:r_d rutnnus I:I!
. T|:| nnderzand the II
reladomship berween
pocential and kHnetic

SHErTies, UMy are iMpoTtAnL T .

The nature of energy

The law of conservation of
energy states that eBerEY |\When emergy is
canmot be created nor transferred betwesn
destroved. ohjects, or converted
gy i from one form to
another, the total
amount of energy

present at the
3 beginning must be
E present at
3 the end.
-l

r\.r._u.....l.l-.

Potential Enersy

Pocemiial eneray (PE):

Potemtial enersy & 2 reimievable (soored) forns of emergy that
am object rmimbrrmu of it positien or sEafe
(compasifion).

* Enerpy stored in the soucemre of 2 comsponnd is potenrial
-y —

The magmirnde of & & - =L
the PE :|-|-fu.

I-]:Ijlll:‘t
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B = mega £ = gravimtional conseane (9.3 m's") b= height

System and Surroundings

* The system is defined as T——
the material or process b e e
within which we are . —
studving the ensrzy -
changzes within.

» The surroundingy are '
defined as evervihing else 507 = .
with which the svstem can R
exchanpe emergy. e 1

Conservation of enerzy means that the amount of
energy Zained or ln:th' ke svetem has fo be equal to
the amounnt of energy lost or gained by the
surronndines.
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Open and Closad systems

Open sysiem (2): exchange of boch emerpy and matter
Clezed myutem (b): exchange of exly emersy. nor macer
Isolaced sywrem (c): no exchamee of enersy or madrer

s ! Tt o o — e s mrm e e— e ——
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Open and Closed systems — reactions

This syvstem inclodes the maolecnles
we want to study (bvdrogen,
axvEen, and water).

The marroundimses would be
anvthinz else (cvlimder and
piston).

Matter is mot exchanged in a cosed
syytem bat ensrgy iz

Esergy v exchanged in the form of  ceeccon st poeis

s SR

work and heat.
IH (g) = O.(2) ——— IH,0(g) * emergy

Units of Energy

T T el
" 1J=1N-m=1kg m*s

A calorie (cal) is the amounnt of enerzy needed to raise
the temperature of one gram of water 1 "C.

* kical = emergy meeded to raise 1000 2 of water 1 °C

TALE 61 Enargy Cormardan Factan”
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Units of Eneresy
The 31 umit for enersy & ihe
joule. Mulrition Facts
1 J= I.tE"mlI: II-I-F-I.I Il‘ﬁ-l
The calorie conrent Eored in T —
zucritional labels is T __
acraslly the kral ar Cal: ——_= -

1 ECal =1 Cal=1000 cal

é x ] =

ll F‘Er_
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First Law of Thermodynamics: Law of
Conservation of Enersy
Thermsedvnasncs iz che sfudy of energy and is
incerCoRTEETioNs.

The first law of chermodynansics uﬁrmuw

sHanTy. — L

* The rodnl amonnt of energr m the .., =
maiverss is consinni. ' . ’

* The ium of the enerpy chanpes i :
the sysiem and the surrounding: - —e.

mnzt be zero.

A mean: change: Fimal amount - initial amoust

Internal Energy

The miernal energy is the sum of the kinetic and
potential energies of all of the particles that compoze
the system.

* The change in the internal emersy of a system only
depends on the amount of enerzy in the svytem at the

bezimpmins and end.

A state fanction is & mathematical fusction whose
resuli only depends on the initial and fimal
conditions, not on the process nyed.




