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Intramolecular forces are attractive forces between molecules.
They hold atoms together in a molecule.

INTERMOLECULAR Vs INTRAMOLECULAR
F 41 KJtovaporize 1 mole of water (inter)
F 930K to break all 0-H bonds in 1 mole of water (intra)

Measure of intermolecular force
boiling point

Generally melting point
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Nonbonding (Intermolecular)

[on-dipole [on charge- 40-600
dipole charge
H bond 5 & 5 Polar bond to H- 10-40
—A=HeeiB= " (dipole charge
(high EN of N, O, F)
Dipole-dipole ‘ ‘ Dipole charges 5-25
Ton-induced S Jon charge- 3-15
dipole polarizable ¢
- cloud
Dipple—induced . """ . Dipole f:harge—_ 310
dipole polarizable e
cloud
Dispersion Polarizable e - 0.05-40
(London) clouds
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BOYLE’S LAW

T=const

o
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PV = constant




© CHARLE’S LAW (Temperature - Volume Relationship)

Charle’s Law states that pressure wemaining constant, the
velume ef a fixed mass of a gas is directly prop entional
te it’s abisclute temperature.
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AVAGADRO LAW (Volume - Amount Relationship)

Jt states that equal velumes of all gases undex the same conditions

of temperature and pressure contain equal number of molecules.

V & n

(constant / and P)

Avogadro's Law

Foy = 400 kP (398 am)
AR Y

Amount {(moles)




MOLAR VOLUME OF GAS UNDER DIFF.
CONDITIONS:

1. When STP is taken as 273K and latm the
molar volume is 22.4L

2. When STP is taken as 273K and 1bar the
molar volume is 22.7L (1 Bar=0.987atm)

3. When SATP conditions are used i.e. 298K and
1bar the molar volume is 24.8L
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| © DALTON’'S LAW OF PARTIAL PRESSURE

gases i aqualtatﬂeoum alﬁepaa&alpmam al
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Numb f moles of'th F.
(A)= st st (nl)x. Total _ Mole fraction (X)X Prowa
Total number of moles (2)in the mixture
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® JDEAL GAS E€QUATION

Jdeal gas equation is a relation between four variables and it descuilies the
state of any gao, thevefore, it is alse called equation of state.

Starting with the three gas laws. ..

Pacl/V VT Votn

Therefore, using the Laws of Proportionality

PV=C;g V/T=C¢ Vm=C, (C is some constant)
Using Algebraic Substitution

PV/nT=R (R is combination of 3 constants)

S PV=nRT

T e 1 [PV_PY,
Y - ¥ T = —:I_—
PV=nRT 1 2

f T Combined gas law

Volume Gas constant




The Assumptions of Kinetic Molecular Theory:

® ( gas is camposed of particles in censtant motien.

M Jhe average Rinetic energy depends en temperature, the higher the
temperature, the higher the Rinetic energy and the faster the particles
e meving.

Compavied to the space thueugh which they travel, the particles that
make up the gas are se small that their volume can be igneved.

Fhe individual particles are neither attracted to one ancther nor de
they repel ane anather.

When panticles collide with cne ancther (ox the walls of the centainer )
they bounce vather than stick. These callisions are elastic; if ene
panticle gains Rinetic energy ancther Loses Rinetic enengy so that the
average remains constant.
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Fraction of Molecules

moving a
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Velocity
. kT
Up= fg%w — %%w Urrrts = | 3557

RATIO OF MOLECULAR SPEEDS

1.128 : 1.224

PLEASE NOTE
*R=K when m=M

= I &



* BEHAVIOUR OF REAL GASES : DEVIATION
FROM JDEAL GAS BEHAVIOUR

A gas which obeys the gas laws and the gas equation PV = nRT strictly at all
temperatures and pressures is said to be an ideal gas. The molecules of ideal gases
are assumed to be volume less points with no attractive forces between one another.
But no real gas strictly obeys the gas equation at all temperatures and pressures.
Deviations from ideal behaviour are observed particularly at high pressures or low
temperatures. The deviation from ideal behaviour is expressed by introducing a factor
Z known as compressibility factor in the ideal gas equation. Zmay be expressed as
Z=PV/ nRT

* Incase of ideal gas, PV =nRT so,Z=1

* Incaseofrealgas,PV#nRt soZ=1
Thus in case of real gasesZcanbe<1lor> 1

(i) WhenZ<1,itis anegative deviation. Itshows that the gas is more compressible than
expected from ideal behaviour.

(ii) WhenZ> 1, itis a positive deviation. It shows that the gas is less compressible than
expected from ideal behaviour.




Causes of deviation from ideal behaviour

)

A=t 1 S v e R T L b a bt A —.’,’. —A.:,,.'.»'..  ali 7_.';_. L we———s X A
Jhe causes of deviations from ideal behavicwr may be due to the A

@ TJhe volume cccupied by gas melecules is negligibily smatl as
compared te the volume cccupied by the gas.
@ Jhe forces of attraction between gas molecules are negligibile.

200 400 600 800 1000 1200
Pressure, atm
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* VAN DER WAALS EQUATION

(tems and molecules are never truly ideal because they all intevact
with other gas panticles; weak attractions between separate gas
paxticles are known as intevmolecular attvactions ox van dexr Waals
forces after the chemist who propesed a coviection to the ideal gas
baw to caleublate pressure of a real gas. Van dex Waals proposed
that the ideal gas equation could be coviected for weal gas behavion

&you&tw.c&ngtﬁeeﬁfecmgm pamdeua&unehamtﬂeuo&uneaﬁ

PV=
(P +attractions)(V — gasVolume) = nRT

nRT

4

n'a
P+
( Z

](V—nb) = nRT




SIGNIFICANCE OF VAN DER WAALS CONSTANTS

The value of constant “a” is measure of
magnitude of attractive forces among the

molecules of the gas. Its units are atm
litre2/mole?

The value of constant “b” is measure of the
effective size of the molecules of the gas. Its
units are litre/mole.



LIQUEFACTION OF
GASES

Andrew’s Experiments
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Pressure =

P

73
(p.)

P.

31.1°C

30.98 °C
(72)
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CRITICAL TEMPRATUR

E D
’ﬁ PRESSURE
portant properties of gases are aia&nt.

¢ T
in%eloping methods for their liquefaetion:
critiCal temperaturggnd critic“ssure.

* The highest te at which™a'substance can

exist as a liquid, 1s called its critical »
temperature(Tc). There 18 corresponding pressure

which 1s requires to bring abougliquification at
this critical te ture ca ritical prc?O
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Fo le, the critical temperature for carbon eis
3(‘ (87.8 F [31 C]). Thatmeans that no ameunt of
ress

p applied to a sample of carbon dioxide gas at or
above 304K (87.8 F [31 C]) will causesthe gas to liquefy.
At or below that tempe e, howeverjithe gas can be

. .
t pressure 1s applied. The

liquefied provided s
corresponding critical pressure for carbon dioxide at 304K
dheres. In other words, the

(87.8 F[31 C]) 1s 72.9 atmosj

application of a pressure of 72.9 atmospheres of pressure on
a sample of carbgn digxide gas at 3 (87.8 F[31 C]
will case the gastofliquety.
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* Di i;in critical temperatures among&‘

t ome gases are easierto liquefy than thers
The cmtical temperature 0f carbon dioxide is high

enough so that it can bediquefied rel@tively easily at or
near room tempera compame critical
temperature of nitrogén‘gas is 126K (-232.6 F [-
1s 5.3K (-449.9 F [-
267.7 C]). Liquefying gases such as nitrogen and

147 C]) and that of heliu
helium obviously present much greater difficulties than
does | he lique of carbwgde D

eans




Py atm

23
12.8
269
3.6
503
1
2180
1120
458
4.2

50.5

Ve, em® mol™!

518
63.0
417
2.1
4
950
55,6
1.0
9.0
139.0
124.0

To K

57
"2
.
1%
154.5
4.2
647.3
08,5
191.0
3085
4

Z

PoVe
nRT,

0.306
0.304
0,302
0.9
0.302
0275
0227
0.243
0.290
0.267
0.279




Q1) 28gm of each of the following gases are taken at
300K and 600mm pressure .Which of these will have
least volume?

 A)HBr
e B)HCI
e C)HF
* D)HI




Q2) By what factor does the avg. velocity of a gaseous
molecule inc. when absolute temperature is doubled.

.« A)1.4
. B)2
. C)2.8
. D)4



Q3) Dipole-induced dipole interactions are present in
which of the following pairs?

e A)Water and Alcohol

e B)Chlorine and Carbon Tetrachloride
* C)Hydrogen Chloride and Helium

* D)Silicon Tetra fluoride and Helium.



THANK YOU

For any queries mail at:

mkapil foru@yahoo.com



