


Standard conditions .

B- my ⑦B G ③88 GBP808B GÑBB% ① Temh : 25C 1293k

BWP ⑦⑦0 GOD 888 ☐☒ ⑤Ozz% ☒BB BfyBgy ② Pressure : Iatm 1105Pa

③ All Reactants should be in their
standard physical state

Endothermic CHANGES Exothermic Changes → Standard Enthalpy Change AH
• Heat absorbed • Heat Produced ① Standard Enthalpy Change of Reaction ☐Hit

• Breaking Bonds •

Making of Bonds Enthalpy changewhen the amounts of reactants shown in
•

AH = + ve
• AH = - ve the equation react to form products under standard conditions .

• Eg . ① Thermal Decomposition • Eeg . ① Combustion ② Standard Enthalpy Change of combustion DHc°-

②Photosynthesis Cztla +302→ CO2 +21-120 Enthalpy change when I mote of compound burns in excess

6102+61-120 → Connor 6oz ③ Respiration of oxygen under standard conditions.

CG His06 + 602 → 602+61-120 ③ standard Inthavong change of Neutralization AHn°-

③ Neutralization Enthalpy change when I mote of water is formed by reaction

HCl + NaOH → NaCl + H2O of an acid with an alkali under standard conditions .

④ Standard Enthalpy Change of Formation AHF
^

TN product
Enthalpy change when 1 mole of a compound is

if DEA
is Reactant

,

IDEA
1 JAH ±

p formed from it 's elements under standard conditions.

EÉÉ reactant of a Product ③ Standard Enthalpy Change of solution AHsolo¥
Reaction Progress

>

React
> Enthalpy change when I mole of solute is dissolved in

'

on Progress

a solvent to form an infinity dilute solution under standard conditions.

Activation Energy ( Ea ) : minimum energy required for a ⑥ Standard Enthalpy Change of Atomization AHat
•

reaction to take Wace

Enthalpy Change when I mole of gaseous atoms are

① Enthalpy change of Bond . formed from it's elements under standard conditions .
AH hyd

Enthalpy change when one mole of bonds are ⑦ Standard Enthalpy Change of Hydration of Anhydrous salt .

broken in a substance under standard conditions . Enthalpy change when I mole of hydrated salt is formed

⑤ Lattice Formation Enthalpy CAH Tait ) from 1 mole of Anhydrous salt .

The enthalpy change when one mole of an ionic compound ⑧ Standard Enthalpy of Ionisation .
☐Hilt

is formed from its isolated gaseous ions under standard conditions . Enthalpy change needed to remove I electron

⑤ Lattice Dissacociation Enthalpy from each atom of I mole of gaseous atoms to form

Yheentnalhy change needed to convert I mole of solid crystals into one mole of gaseous +1 ions .

scattered gasious ions . ⑨ Standard Enthalhy change of Electron Affinity .

The enthalpy change when one mole of gaseous atoms

acquires one mole of electrons from infinity) to form one mole of

Notes
BY

Jay
Shah gaseous 1- ions under standard conditions .

① Enthalpy change of fusion / Vahourisation

The amount of energy required to change one mole of liquid to one mole of gas .



HESS
' LAW CALORIMETRY

The total enthalpy change in a reaction is • Used to measure enthlpy change of neutralization .
AHF

independent of the route by which a
•

Polystrene Cup

chemical reaction takes place as long as the
°

AH = - me At used to find enthlhy change of ✗ moles .

initial and final conditions are the same . • Then enthlhy change is calculated for I not in KJ moi
'

✗

☐"2
, y Atr = AH ,

+ AH2-1 AH 3
AHI 7

m¥ ✓

☐ "
3

A + B > c
direct route = indirect route

^

> ☐

Entropy : Measure of dispersal of energy at a shecific temperature .

or measure of randomness or disorder of a system .

Standard Nolan Entropy : Entropy of I mole of a substance under standard conditions .

gas If increasing the temperature
Entropy liquid→ gas involves a change of state in
moi

'

liquid → boiling the material
, to entropy increases

solid→ liquid significantly
solid

→ Melting

Temp /K

• When anionic solid dissolves in water .

The ionic solid is highly ordered , and has relatively low entropy . When the solid dissolves in water, the whole system

becomes highly disordered as the crystal breaks up and the ions find their way between water molecules; So Entropy Increases .

• simpler substances with fewer atoms have lower entropy values than more complex substances with

a greater number of atoms .

DG Caco
}
> ☐ G Cao

AG coz > DG CO

• For simmilas substances
,
harder substances have a lower entropy value .

For example ,

diamond has a lower entropy value than graphite & calcium has a lower entropy value

than lead.



If entropy increases i.e

Entropy Product > Entropy Reactant , then Entropy change
"

-1
"

, spontaneous feasible

if Entropy Product e Entropy Reactant , then Entropy change
"
-

"

,

less likely to occur

kg. NHZ (9) + HCl (g) → Ntia Cl (S)

Reactant Entropy > product entropy
i. As = - ve

,

H2O (9) + C (5) → 1-12 (9) + CO2 (g)

Reactant Entropy e Product Entropy
i. Ds = + ve

Formulas

Calculating Entropy change of a reaction ,
Atf system

D8 system = Esoproducts
- Es Reactants

Calculating Entropy change of surrounding ,
As sure

Asttsurrounding =
- Atf reaction

>
Increase in temp , increases entropy of surrounding

temp 1 Temp a -11T )
, becomes less negative or

calculating the total Entropy change , As
•
total more positive

As total = Dso system + D8 surrounding

• At equilibrium entropy of forward reaction = entropy of backward reaction ,
therefore overall entropy change is 0 .

Gibb's free Energy

D8total = As
•

system + ☐ so surrounding
A.5- total = AS

•

system - Attraction
T

Multiplying by -T
:. ☐ GO = -TDsTotal

- TD5total = - TAUsystem + DH° =
- TDs

°

system + Atf
= Aff

i. AGO = Atf - TDs:ystem



AHO = TAS system + AG → Gibb's
"

Free energy
"

• Reaction spontaneous if

f b energy available to do work DS
total

= +

total energy change energy not available , DG = -TAS

c involved in disorder ofsystem) .

'

. spontaneous if AG = - ve

Gibbs Free Energy Cycle • Reaction Not spontaneous if

AS total =
-

zµas)
" """"

NÉE AG = - TAS
^

☐Gf Naz 03
.

'

. Not spontaneous if BG = + ve
2 DGF NatlCOs (s) Ab , Dbz Abf (Oz G)

D. Gf H2O G)

2Nd G) + 2 C Cgraphite) + 302 (9) + His

↳ Elemental state
AG reaction = Ga - DGI Note :

When DG = 0
,

the point offeasibity has
reached .

Temperature change { Reaction spontaneity
☐ G = DH reaction

- TAS system
• For Exothermic Reaction

First term negative ( Atl) ,

hence if DS system is positive ,
then DG negative so reaction spontaneous

if DS system is negative , then if temperature is lower then AG is negative hence spontaneous

if temperature is higher then DG is + ve hence not shonatenoos

i. Exothermic Reaction's forward reaction favour a lower temperature

• For Endothermic Reaction

First term positive (Atl) First term

hence if DS system is positive ,
and temperature high ,

second term negative value > positive value

then AG is negative so reaction spontaneous
if AS system negative then AG positive hence not spontaneous

i. Endothermic Reaction's forward reaction favour a higher temperature .



QUESTION

ANSWER

Describe endothermic changes

Heat absorbed, 
Bonds broken
Energy change positive

Example: (anything that absorbs energy to carry 
out reaction)

1) thermal decomposition
2) photosynthesis

^

IN productif DEA

JAHIÉÉÉ Reactant
>

ReactionProgress

sunlight
602+61-120 → CGH ,206 +602



QUESTION

ANSWER

Describe exothermic changes

Heat produced,
making of bonds,
Energy change is negative

Example: reaction that removes energy

1) Combustion

2) Respiration

3)Neutralisation 

E. Reactant2 IDEA
T

GE AH

d Product

¥
7

Reaction Progress

Cztlq 1- 302 → coz -121-120

CGH,20g + 602 → 6coz +61-120

HCl + NaOH > NaCl -11-120



QUESTION

ANSWER

Describe Activation Energy.

The minimum amount of energy required
for a reaction to take place

A-HEA



QUESTION

ANSWER

Standard Conditions

298k

1 atm (I ✗ 10 ^ 5Pa)

all reactants in their standard physical state



QUESTION

ANSWER

Standard Enthalpy Change of 
Reaction

Enthalpy c'hange when the amount of reactants 
shown in the equation react to form products 
under standard conditions.

AHF



QUESTION

ANSWER

Standard Enthalpy 
Change of combustion

Enthalpy change when 1 mole of compound burns
in excess of oxygen under standard conditions

AHF



QUESTION

ANSWER

41-285-81 I
1- 3 (-393-5) zcoz + qµ,

@ -2021-0

FATED
Hf -2021-0 = 4 (-285-8)+3 (-393-5)

☐HE = -302-7



QUESTION

ANSWER

nkhgg@o-
- 726

CHZOH (1) + I É 02 (9) → CO2 (9) 1- 21-120 G)

T f -394 tAHF 1-286×2) -1

( + 21-12 + 202

☐HI -726 = -394 + (-286×2)

AHF = -394+(-286×2) - (-7-26)

DHÉ= -240 Ktmoi '

Ans . C



QUESTION

ANSWER

Enthalpy change
of Neutralisation

Enthalpy change when 1 mole of water is formed 
by reaction of alkali and acid under standard
conditions.

AH no



QUESTION

ANSWER

Standard Enthalpy Change 
of Formation

Enthalpy change when 1 mole of a compound is
formed from it's elements under standard 
conditions.



QUESTION

ANSWER

Standard Enthalpy 
Change of solution

Enthalpy change when 1 mole of solute is dissolved in
a solvent to form an infinity dilute solution under 
standard conditions.

AH solo



QUESTION

ANSWER

Standard Enthalpy 
Change of Atomisation

Enthalpy change when I mole of gaseous atoms are
formed from it's elements under standard 
conditions.

☐Hat



QUESTION

ANSWER

Standard Enthalpy Change of 
Hydration of Anhydrous salt.

Enthalpy change when 1 mole of hydrated salt 
is formed from 1 mole of anhydrous salt.

AH hyd



QUESTION

ANSWER

Standard Enthalpy of Ionisation

Enthalpy change needed to remove 1 electron
from each atom of 1 mole of gaseous atoms to form
one mole of gaseous + 1 ions.

☐Hit



QUESTION

ANSWER

Standard Enthalpy change of 
Electron Affinity.

The enthalpy change when one mole of gaseous atoms
acquires one mole of electrons from infinity to form 
one mole of gaseous 1- ions under standard conditions.

A Heat



QUESTION

ANSWER

Enthalpy change of 
fusion/vaporisation

The amount of energy required to change 
one mole of liquid to one mole of gas.



QUESTION

ANSWER

Bond Energy 

Energy required to break 1 mole of bonds in 
the gas phase.



QUESTION

ANSWER

Lattice Formation 
Enthalpy

The enthalpy change when one mole of an ionic 
compound is formed from its isolated gaseous ions 
under standard conditions.

CAH Fatt )



QUESTION

ANSWER

Lattice Dissacociation Enthalpy

The enthalpy change needed to 
convert 1 mole of solid crystals into
scattered gasious ions.



QUESTION

ANSWER

B-TB.gr
-

3C (s) + 31-12 (9)
+5"

> (31-16

(3×717)-1
3 (C- c) +

(3×436) V3 , (g) + gµt
6×4 / °

53-3 -1 3 (c- c) 1- (6×410) = (3×717)+(3×436)

C- C = 315.23 Kjmol
' '

I 315 ktmol
- l



QUESTION

ANSWER

fgfgg-o-AA-n-PC.IS
→ Paz + Clz

AH = Reactants - Products

= ( 330×5 ) - (330×3+240)
= -1 420

Ans . D



QUESTION

ANSWER

jBfo__@ezE-__
÷÷÷÷÷÷÷÷:

- 940 + I = - 220

¥-5220
+ 940



QUESTION

ANSWER

fff-BEA.AM
4MHz 1- 502 ¥ 4 NO + 61-120

(-46.1×9) ¢ (4×90.3)-1
(-241.8×6)

2 Nz + 502 -1 GHz

(-46-1×4) + AH = 1*90.31+(-248×6)

AH = -905-2 Ktmoi
'



QUESTION

ANSWER

b) HCl → nothing happens
HI → pwrpule fumes are seen ,

which is the iodine formed

This is because the HCl bond is stronger than the HI bond , hence requires
more

energy to break
.

The H- X bond becomes weaker down the grouh .

☐Hr:
-328kVmoi

-1

c) 3Fz (9) + Clz (9) > 24kg (9)

DHr°= Reactants - Products :
. Bond 4-F
is 174 Ktmol

"

- 328 = [242 + 158×3] - 2131cL- F)I
- 328 = 716 - 6 (a-F)

1044 = 6 Ccl - f)



QUESTION

ANSWER

AH

21-120214 → 21420 A) + Oz (9)

-187.8×2 A 9 -285.8×2
21-12 -1202

AH + (-187.8×2) = (-285.8×2)
AH = (-2858×2)-(-1878×2)
AH = -196 Ktmol- l

Ans - C



QUESTION

ANSWER


