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State of a Substance

e e—

o The state of a substance P

depends on the balance :
between bthe kinetic energy
of the individual particles
(molecules or atoms) and
the

o The kinetic energy keeps the wolecules apart and wmoving
around, and is a function of the temperature of the substance
and the inktermolecular forces try to draw the particles together.



Intermolecular ﬂfo rces i L E;q utds

o Molecules in Liguids are held to other molecules bj
intermolecular nteractions, which are tha
the inkramolecular inbkeractions that hold molecules
and Poivaﬁomw lons together.

o The three major types of inkermolecular interactions

Ave )
(these two are often referred to collectively as

van der Waals forces), and



o Dipoiemdigwte unkeractions
exisks bebween polar
molecules.

o tffective onhly when polar
molecules are very close
toqgether.

o Wealker Fhan E;ow-dipoi.e
forces.




London dispersion forces

o Also khnowi as
unskantaneous dipotew
nduced ci.i;poi.e
intermolecular force.

Symmetrical Symmetrical
electron density electron density

o These types of forces exist
bebween non F’OL&T
molecules.

o Random motion of
eleckrons can create an

tnstantaneous di;pot@.
MQMQM& Unsymmetrical electron density




London dispersion forces

A organic mo lecules

o The possibilities for these types of interactions go up with
lncreasing and

o The larqer surface increases the chance for induced charqge
separation.

o The Llinear molecules have higher M?P and B? because of
increased interactions,

o e.q. M-—»?@M&ame(bP:EﬁAﬁC), Isopentane, Neapem&ane(bp:%?ﬁd)



Hydrogen Bonding

A kvdrogev\ bond is awn
intermolecular force (IMF)
that forms a special btype of
diﬁ@i&mdipote abtbtraction when
a :jcirc:}gem atom bonded to a

exists n the
v&cimiﬁj of another
electroneqgative atom with a
lone pair of electrons,

It takes a long time to
boil water because it
requires a lot of energy
to break hydrogen
bonds in water

Hydrogen bonding is a
strong intermolecular
Interaction between a

hydrogen atom bound to O,
N, or F and lone pairs




Significance of Hydrogen Bonding

o The high bo&tima F'o-m%
of water as compared
to Ehe @.xpécéecl value.

o The F‘redi&ed value s
very Low.

o It could have qone as
LQM s '“600(:&



H y droqgemi
bonding is
res!@@msible
for the
expansion of
water whewn Lt
freezes,
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Vapor pressure is the equilibrium pressure of a vapor above its
Léqu,i;ci ab a fixed temperature,

o Ak eqmtibrmw\, the
evaparaﬁmv\ rate
equ,ats Ehe
condensation rate.

o Molecules in vapour
hase collide wikh
he walls and Lid
of the container
Causing pressure.

o Evapar&&iam and
condensation
occur ab the Liqu.i;d
surface,

@ Increasing
Eempera&ure
tncreases bthe rate
of evaporation and
vereases vapor
pressure.



Microscopic @quitbbrmm Microscopic equdibrmm
between qas and Solid between gas and Lliguid



Effect of Temperature o Vapour Pressure

o At higher Eamtrera&ure, more

molecules will have enough
kinetic energy to escape
fyrom the liquid. At a lower
temperature, fewer
molecules have sufficient
enerqy to escape from the

Liqu,i;d

> The concentration of
vapour wolecules will be
more at higher temperature.
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What will be the e
area o va F’O wur ssure ¢




Boiling Point

o The boiling point of a Liquid may be
defined as the temperature ot which the
vapour pressure of the liquid is equal to the
atmospheric pressure,
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o The Lliguid surface is under
tension dues to imbalanced forces
on surface wolecules and it
behaves Like a stretched
membrane.

Interface

- —

o The liquid surface always tend to Y 1
minimise the area in order to l
have minimum number of Sufscaimolecties

molecules at the surface.

3 Surﬂfm:@. tension decreases wikh Bulk molecules are
2 S pulled from all directions
Lacrease Eempeva&ure.




Surface tension helps dew drops Surface tension prevents this
stick to the grass and prevents flower from sinking.

them from spreading.

Surface tension prevents a paper Surface tension helps insects to
clip from sinking. walk on water.




Viscasiﬁv

Viscosity is a measure of a fluids resistance to
fHlow,

o We cawn cownsider Li;qu,i;ci to
be consisting of

molecular Lavers
arraerd one over the
other,

oIt is a measure of
resistance to flow bebween

: j Water Honey
&d\j&ﬁ:@.h& Lave_rs Oﬂf “Hu,bd. Lower Viscosity Higher Viscosity
1.0 centipoise 12,200.0 centipoise




Measuremwent an VLSEOS E,,%j

@ We caln measure v&scasé&v
with the help of
Poiseulle’s equ&&ow

o It is very difficult to
measure the absolube
viscosity using above
equ&%mw

o We can easii.tj measure
Relative Viscosity with
TQ.SP?.C;‘E to water using
Ostwald Viscometker

Capillary
tube




ra ckion

Bending of Light when it travels from one medium to
another is called refraction.,




Light Refraction Through Glass and Water
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o The refractive index (W) of a substance is defined as the ratio of the
velocity of Light in vacuum or air, to that in the substance:

n = Velocity of light in air or vacuum

Velocity of light in substance

o The refractive index of the liquid with respect to air is given bv Shelle’s Law:

Sin 1

n=—
Sin r

o The refractive index of a liguid can be easily determined to a high degree
of accuracy, It is a characteristic property of a Lliguid.

o Refractive index varies wikth temperature and wavelength of Light used.



eﬂf ractive Index

Fixed

Tk@ T‘Q"f T‘&ﬁ%i\f@. Eﬁﬂdﬁx telescope
of a Li;qu,i;d can be
deblermined with the i}
help o4 an

instrument called
Abbe R ractometer,

Mirror




Polarizakion




PE&&&L ack E;vi;Ej

Angle of

rotation
@ - -

Polarized Optically active Rotated plane of
light solution polarized light

o Whewn a PL&MQ potarizad Light passes through certain organic
compouhds, the plane of Faiaria@.ci Light is rotated.

o A compound that can rotate the plane of polarized Light is
called optically active,

o The property of a compound is called optical ackiviby,



Measuremenk (}ﬂf o F’Eid‘i&l activik Y

Initial plane of
Light polarization

source |

' Plane polarized
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{ 1 ,||”||“ ||||“||, planeofpolanzatlon‘—\"
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Plane polarized light Angle of rotation of
after rotation of plane of polarization

light . Solution of

Polarizing .
ftar chiral substance :

B Figure 11.30 Ana'lyzing
Schematic diagram of a polarimeter. filter




