
 

Energetics

Chemical reaction

Exothermic Endothermic
reaction Reaction

Exothermic reaction

The type of reaction by which energy
is given out from the system to

the surrounding are called exothermic

reactions

During the exothermic reaction temperature of
the reaction mixture increases

Reactants have more energy than the

products

Heat energy is transferred from
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the system to the surrounding

During the chemical reactions we

have to break the bonds in the
reactants and he bonds are formed

in the products

Bond breaking is endothermic
Bond formation is exothermic

Bond breaking energy is less than

the bond formation energy
overall heat energy is given out
Enthalpy charge is the energy
difference between reactant
and products

The value of enthalpy change always negative
Most of the exothermic reactions have

low activation energy
Most of the exothermic reactions

are spontaneous

AH Aproduct H reattant
Ienthalpy of
the product

Enthalpy of
the reactant
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Examples of exothermic reactions

Combustion reaction

Hy 202 3 CO2 T ZH2O

Respiration
GHz 0 602 56 CO2 GALO

Neutralisation Reaction

NaOH t HCl Nall H2O

Reaction of metal with acid

Most 42504 S Mg 504 t Hz
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Reactions of metal oxide wit water

Can t 420,1 5 la 01722

Fermentation

64,206 2624504 2102
ying

Absence of
oxygen

Hydration

as 04 51 207 19504 5h20
white blue

COC z t 6420 5 Colly 6420
Bine Pink

Bond Formation

Htt H H
Cit sit l c I

londersation

Az0cg 5 HzOne
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10 Solidification
IL Ca Iz es

Freezing

Haole H2O is

Endothermic Reaction

the type of reaction by which heat

energy in taken in from the

surrounding to the system are

called endotherm reaition

During the endothermic reaction temperature
of the reaction mixture decreases

Reactants have less energy than the

products

Heat energy is transferred from

the surrounding to the system

During the chemical reactions we



g
have to break the bonds in the
reactants and he bonds are formed

in the products

Bond breaking is endothermic
Bond formation is exothermic

Bond breaking energy is more than
the bond formation energy
overall heat energy is taken in
Enthalpy charge is the energy
difference between reactant
and products

The value of enthalpy change always negative
Most of the exothermic reactions have

high activation energy
Most of the exothermic reactions

are spontaneous

Att Aproduct H reattant
Ienthalpy of Enthalpy of
the product the reactant
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Activation
energy
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Examples of endothermic Reaction

Photosynthesis

GOL t 6h20
sht

chlorophyll
G H 2 06 602

Thermal Decomposition

Caco heat J Cao coz

Dehydration

n 504 5h20 Ft Cason t 1720
Blue white

Melting
H H S H It

Evaporation

Bad Breaking

Boiling
CI CI s CI t C I

Nita Cl in tho
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Energy Profile Diagram for a two step reaction

a
step

B Sth
Exo Exo
AHI GHz overall endothermic

reaction

EYE 7I t.IEEi
Overall Progress of reaction
enthalpy

charge

A
step I

g p
step

c
Endothermic Exotherni

AHI LAH

overall exothermic
reaction

EYE

ftp.y
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Progress of reaction

standard enthalpy charge of formation AHF

standard enthalpy charge of formation is
the enthalpy charge when one

mole compound is formed from its
elements in their standard state
under standard conditions 250C and I ath

AHF CCHzCHz OH

29531 2,51202 CHzCHz OH

AAFC Hao

Hag 20cg Haole

AHfO Oc

is
t 02 g CO2 co



AH CH COCH

3C 342,5102cg I CH3LOCH3 e

A Hf Naz Oz

2Nd
is t Cis 302cg Naz 03 as

The value of Alt of an event is zero

AAFAz O

AHFCOz O

the value of A Itf can be positive or

Legative

Standard enthalpy change of combustion A

Standard enthalpy charge of combustion is

the enthalpy change when one mole of

a substance is completely burnt in an

excess oxygen under standard
condition

III
s 02 g 02 a
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AHÉ Ha

A2 igt 021,7 AzOct

A HE CHI

Chia 202cg S 1021g OH

AHE CH CH OH

HzCH OH 302 I 2602g t 3420

standard enthalpy charge of atomisation Altaf

standard enthalpy charge of atonisation is

the enthalpy charge when one hole of

gaseous atom is formed from its
elements in their standard state under

standard condition

A Fat Eltz

t Haig His the value of

O



Aftra Altaf always

positive
I Brage Bra

AHtatCIII
Iz is I ca

standard enthalpy change of reaction AHA

Atf is the enthalpy charge when the

amounts of reaitants shown in the

equation react to give products under

standard condition The reactants and

products must be in their
standard state

Hz lg t t 021g H2O e

AHF

Enthalpy change calculation

Example 1

I C H F I É É
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H E H

A 73 K not
Bond Bond energy

C H X IO

C 610

H F 562
C C 350

C F

Example 2

At It Htc N A É I IN

Bond Bond energy Komo

CIN 890

1 0 740
C O 360



O H 460

C C 350
C H 410

51410 350 740 890

41410 213507 360 460 890

20 KT not

Example 3

Molecular formula of sulfur Sg

AHF S8 2376kg not

Energy required to break I note 58
into gaseous atoms 2232 KJ not

0 0 bond energy 496 KT not

what is the value of 5 0 bond

Sg 802 8502
237643 05



2232 811196 16 x 2376

16 2 8576
XT 536 KT not l

Exami

2,117
2N t GF

A 4 1668

2 3 7 1668
x 278

At

EI
H H

H C I'c it
1 itH

Alt cyclopropane 53 3

KJ not

3 L t 3 He 3 He



H H I 436 k m
1 C H 410

c c

Altaf graphite 717 K not

36777 31436 6 410 3 3 53 3

315 23

My
Enthalpy change calculation by using

standard enthalpy change of formation

At Aft product Ange reactant

2420211 242011 Oz egg

AHF 4202 187 8 Ko nd

I tf 140 285.8 KJ not

II
2 285.8 21 1878

196 KT not

4 Feis 3021g 2 Feroz

IHt 1648



AHFCFeroz 824k not

3 Feo t 2A 3 Feis t 41203

AAFC Feo 266 k att

Alt CA1203 1676 ko not

Alt 1676 3 1 2667
878 KJ not

he

Ti Oz is t 2C is Tia 210 is

AHF Tia 940

A HF Ceo 110

1115 720 ko not

3Mges t KC Ozes 3149015 Kcl

AHF Ingo 602 K nd

AHF Kcl 437 ka not
A Hft Kcl 03 397 KJ not

1171 0 8 s of



AH O 1852 Kono l

4MHz t 502cg E NO 6k201g

AH NH3 46 1 Kanon
AH NO TO 0 3
A Hf H2o 24118

A HI 905.2 KJ 01

Standard Enthalpy change of reatralisationCatti

AHI is the enthalpy change when one

mole of water is formed by the

reaction of an acid with an alkali
under standard condition

Value of 11th always negative exothermic

ta Oflag t Holcaq radian thole

Htt OH H2o
law 199 cel

Hess's Law



The overall enthalpy change for a reaction

is independent of the route taken is

independent of the number of steps
involved provided the initial and

final conditions are the same

AH Altz
A BSC

AH V DC
Alt

Aicording to Hess's Law

AH AH A Hz A Hz

Example1

AH Oz 394 K not

AAF H2O 286 KJ not

Alf City St KJ not

Alte Ccitt

C't t 24cg If
74



J 10272420

A AfCoz ZHI Hao HI IHyt AITCH

Exampled

A Art coz 393 KT not
A Art tool 286 KT not

A Hft Hz 1H OH 277 k not I

calculate the value of

AHF CHzcitz OH
277

2C
is 342 027 CASH OH

302 HE

2 COLBAZE

2 C 393 3 286 277 He

I



HIGHSCH OH I 1367 Knot

Examplet

Sis t 04 502

AHF Soc 297

Sis 1202,5 5031g

AHF 503 395

2502 02 7 2503
r

2 297
28 30

X 395

196 HE

Examplet

Iza t 39219 2 Cl 3 is

A 214



Iz s I 219
1 0 38

Iza 3012,9
21C 13 as

38 TI
I ne c 2

38

21 88 k not

AI

Exampled

IZ as zig 72 Cl s

Alt 14

ICles 12cg IC's is

Ht 88

I Iles 11219 I C 3 is

I liz



21 219

An 81

7 88 x

x 81

Examplet

Oig t t 021g 02 a

A 283

Hz in Gza Haole

A 286

77019 3 Hole Att 44

Oc Hz Coast 201g

J That
283

c o y y
Ano l

286

283 286 744 41



COL Hz 7 CO t H2O

2864
y

283
14

429 cozy

Neutralisation

Exampled

Experiment to determine enthalpy change of

neutralisation

50cm of 1 O not dnt HCl is

taken in a plasti beaker

Initial temperature 21 3 C

50 in of 1 o not 2 3 NaOH is
added in the plaits beaker

Stir the reaction mixture with the

thermometer and record the highest
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temperature
Highest temp 27.80C

I NaOH had H2o

Q ne 0

specific heat lapality of water is 4.183

The energy required to rise

the temperature of Ig of a

liquid by Ioc is called the

specific heat capacity

Reaction

Naga t Ailing NaCl
aq Haole

100 4118 6.5 2717

O 05 2717

1 54340k
54 34 Kono



Standard enthalpy change of solution Alton

Attsol is the enthalpy charge when one

mole solute is dissolved in a solvent

to form an infinitely dilute solution

under normal condition

Example

volume of it 0 100 Yt and

water is taken in a plastic beaker

mass of NaOH 1 50g
Initial temp 180C

Final temp 21.60C
Calculate the value of AH so

0 0375 not

ft
b

to 3 Knot

Experiment to determine Atc

mass of H2O 100g
mass of spirit burner t propan 1 ol



mas p p p
at start 86 27g

mass of burner t propan to 1 at
end 86 06g

Initial temp of water 250C
Final temp 3 C

o 0035 I on

1008.1 511
1278 knot

Exampled

Attson Naz5293
7.6 KJ not

I o Nac 5203.51 207 47.4 KS not

A had Naz 5203

Naz 5203 5420 D Na 25203.51720

Na 5203
474



2 2
3mn

7 G 47.4 55 KJ not

Example 2

Calculate the Average bond energy
of c it in Ht by using

AHF City

Altaf C

Hit CA

at this I CH 4cg

T T P
C 242cg

X Alt cha AHÉCY 4AHIGHD



Example
2 KH 03g 42603 Cozy Haole

x I Itzite Alt
c Kal tho coz

0 006
Ei

I.IT 2nd at Hacexcess
was placed in a plastic cap and

the temperature recorded was 210C

When O 02 mot kz Coz was added to

the acid and he mixture stirred
with a thermometer the maximum

temperature recorded was 26 20C

Calculate the enthalpy charge per hole
of K2003

30 4.18 5.2 652.08

32.6 Kj not't

It
KzCo3 ZAC

zkel HOT COZ
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Experiment

The experiment was repeated with o 02 not

of K Coz
All other conditions are the same

In the second experiment the temperature

decrease from 21.0 C to 17 30C

Calculate the enthalpy charge per
role of K Hoz

2K HCO HCI KCI H2O coz

Ans 23.2 ks not

2 23 2 32.6 79


