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\he altractive fovces within .a  wmolecule o

r a liquid ave called intrvawoleculay fovees., e.g -

P i« Covalemt Psond
2. Jonic Bond
J 3. Cp=ovdinate covalent bewnd - ake
p— These fovces ave skronger as$ compaved to

intetmolecular forces,

H_Ism;ecm.agjos_as

The aWractive fovces ammq the . »molecules.

L of a substance ave caled intermoleculay fovees, @9

- Dipole - Dipole Forces

. 2. Huydrogen Bonding

14 3. London Dispersion Forces _ _ ,
H Colle C.'H'Uelq fhe':.e' "l‘hfée, weak FOYC-QS: avye
named. as  NVan der lAaal’s  forces.
Il
> AUl the intermolecular forces ave electvical in ovigin
J and are resulted from the wwtual attracHowm of
I unlike charges or the wutual rvepulsion of like
chavges.
r
i > Many of the physical pfopeﬂ'ies of liquids can be
- explained on bagis of intevmoleculay forces .
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DipoLe - DIPOLE FORCES -1

"The electrostatic Force_ of attraction pvoduce d
when the positive end of one wolecule atiracts €
neqatve end of meighbouving molecule AR calte &
dipate —dipole  forces”’ |

The move elechronegative atomn develops & partially
neqative  charge on itself and o Pqﬂ-{aﬂﬂ posrtive charge
on less electyoneqgative  atom,

Ky 4 -£

~ Dipole - Dipole Forces ave Sstronger +Hhan London Dispersion

forces .

5 Stvonger the dipole -dipole forces, qveatey the values
of thevmodynamic propevhes like mewng point, boiling
point , heat of vaporization and heat of Sublimation etc.
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" Th '
€ electvostatic  fovce of  aWvackion between +~
n e

positive  hydvogen ion of one motecule
electron égative eleme
hydro gen bonding

and a wmove
nt_of anothey wolecule e called,

2> NH3 and Hf aan

form only one hydvogen bond Aue

o pre
pYesence of only one utilizablie |one paiy ard of

ele L
wt:wns N4 ane—yutilizalle Heatsrm | espectively
= _Watey can ‘forim fWo hydvogen bonds as it has twe

utilizable hydrogen atoms and two utilizable lone

aiys on
orYygen atowm. E

> BS  Fluovine ¢ wmove electronegative than oxygen. One

Should expect hydvogen bonding +o be Strongey in HF

than H,0. But boiling point of H.0 s hiohey +han

that of HF. The ~eacon ic that Fluovine can make

Em’j one h_lfdrosen bend  with hydvoger of Melghbouring

molecule. Oy the othex hand oxygen atorm can form

HUO  hydvogen bonds  with neighbeuving wmolecuye .

NHy can also form osme hydvogen bond per moléeyle

as it has only one lome pain

> Exceptionally low acidic Strength of HF wmolecule  as

tompaved to0 HCl, HBr and HL s due o stromg

hydvoger bond:‘/lfj.
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bond,

_* ORDER. Or _GTRENGTH, OF ~HYDROGEN, FOONDING
HF"% H0-2>"NH;

I_% ORDER OF BOILING POINTS: i
H,0 > HF > NH,

L_) Hydvogen bond is approximately twenty {fimes weaker
than  covalent bond.
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~— Tonbon DepeRsion Forcs —
Tﬁe fOYC es OF attraction between nron- Polay molecules

which  bocome polay for an instant ave  called
DicpexQon  forces "

oR

London

"Te chort Yange forces of allvackon cyeated
‘between . one end. of instantaneous dipole and the
opposite  fewd ) of  the (_idduced. | dipole (_axel | called
dipole induced dipole intevaction oy London dispersion

forces”

¥ FACTORS PAFFECTING LoNDON DISPERSION FORCES:

I- Atomic oY Moleculay Size

2. Polavizibility

3. Number of otoms in a wmolecule

1. AToMic OR MoLeECULAR S1zE

Geatex _the Size of afom, qrealer e

stvength ~ of london Dl'SPQYS‘lBh forces

2. POLARIZIBILITY
q'feq%ev the PD\CL‘('IZ'lbiIHS X afea&ei The Shength

of LDF.
The polavizibility of an alom ov molecule Js

a meoasure of tne ease whh which electon charge
densiy is distovted. Tn large aloms, fhe outey electrons
ave ;no're_ louse_lf bound . —}th can s}\iF{: '}ot.ua'(ds onocthex
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atom  moeve  ~eadily than +he more Haghlly. bound, electrons |y

in__Small _atoms. Thigs wmeans po/a-:?zﬂibimﬂ___i’;"_'lg‘_’fﬁ'_s__“_i‘,'_"_.1
increased = atomi¢  and - -moleculay Size.

4

1

.No. OF Ftoms Tn A MolEcuE
Elonqated molecules wmake contact with
neighbouving wnolecules ovey a greatey . suxface than do
srall  wolecules. Greatey the numbey of atoms , qredier: s
the PpolasizibBility . and... hence., Jieatex strenqth of LDF.

a. SHAPE OF MOLECULES

The straight-long chain  vnolecules have

areater - LDF  than rhe branched shoyt chamn wmpolecules,
evers if They have Same humbex of electroms.

T A " Ve VR Ty
ks Wi, WO 0 . o T
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~ PHYSICAL PROPERTIES OF LIGUIDS

4. ADDITIVE PROPERTIES
Cuch  propevties depend upon the number

and kind of atoms present in the wnolecule e-9

-moleculay wseiqht.

2. CONSTITUTIVE PROPERTIES

Luth pyopeyties depe-nd upon +the qxvaﬂjj_ment
of atoms in the -molecules and. ‘wot thetr | numbey
e-q Optical Rchivity

3. CoLLiGATIVE PAOPERTIES
: Such properties depend om the muwmber

of ions and o lecules presené but donot depend
upon the structure of wolecules e 9 Osmofic Pressure,

Mblmr Volume etc,
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EVAPORATION. I S
— & 4

t Evapovation is -« R 17
' - Spontaneous - |

— endothermic
- Occurs at all tewmpevatuvé

4+ Rate Of Evapovation Depends On:

- Su¥face Avea .
{ byeater_ Surfdce Rred;-Gvedim vale 6f ) evapovation)

i —

2. Tewpevature
ZG.-rec&e-r tempevatvre | greater vote of eva,poraHon)

3. Tntexy voleculay Forces
( Gred shengu\ of intey molecutar fovces, slowet

s dhe ~ate o evapmaﬁan)
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; equilibyium with

" he pressure  exevted by the Vapours in
the Uq'uio( at a given. ﬁempera-fure is aalled wvapouy pressvre

of a tquid”

> 3 Vapou'f Pressuve g ?ndependﬂﬂf of »
1. Surface Area
2. Amount of Uf?ufd-

+ FACTORS AFFECTING  VAPOUR PRESSURE

|_Inteymolecular Forces ( Nedtre of Liquid).
Liquids  having strong intevmolecular  forces

possess low vapour pressuve and. vice versa. e.q

JZImm'Hg at 25°C
531mmHig at 25°C

\.P of watey s

VP of ether is
2 Tempevature
Va.pom Pressuve qc liquids mncrease with increase
in tempergture and vice versa e
N.P of water -

At 25°C = 24mmHg

A B0°C = q3mmHg

At B80C = 355 wmmHg

At A00°c = 160 mmHg
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MEASUREMENT OF VAPOUR PRESSURE

i
I

(1) DARDMETRIC METHOD
» 1m (4000mm) long glass Hube s  filled with
mercury and  invevted in a dish of mercury. The
mevcury  level in the +tube falls until it s 5+0PFWL

by atmospreric  pressuve.

- Small _awount of liguid is placed at the Lowey
end of mercuyy in the {ube whose vapour pressure
Is fo be measured:

- Liguid  vises apowe +he Surface of mevecury and

. evapovate. - s T

e Liguid Br¥ vapours exevt p'ressdre and.  push the
mercury dowrwavds.

- The vapour pressuve of liquid is measuved by Fall
of wmercury level in the tube.

(2)  MANOMETRIC METHOD

e An accuvate vethod

. e lgud in the Flask is frozen and e Space
above the liqud. is evatuated using vacuum pump.
The vacum pump ond is  closed and manpmetric
end 1S opened.

¢ The u?uio( 15 evapmaﬁed and  the vapouys exevrt
pressure _on e eft Umb of manometer due to whih
mercury N the YI_'?/){- imb will pa pur/;ed 77>
aqainst  atmospherit  pressure. '

. be?Y ome tfime  equilitbrium g established.
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- The difference 1IN mevcury height gies the vapouy

pressure  of “Uquid. " in-ihe £ lack

V-P = P+ Ah
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bOILnNca_}oxu'r e

“The temperature at which -he vapouy Essumahd
a Uqwid ecomes equal +to atmospheric preSSUrti or any
Io~l:he¥ external pressuve is called poiling pomt

¥ Pailing Point of H,0 -
" At datm = 400°C
At 0.92 atm = 98°C
At O HIG atwy = 12494 L

TACTORS AFFECTING BoILinG POINT -

1. INTER MOLECULAR FORCES |
] Biling  point of & lquid with <ironger

intet- moleculay forces  will be  higher than a (iquid
oith weaker inteymolecular forces at te Same

PTCS.S uré.

"2, EXTERNAL PRESSURE
B Greatey the external prescuve | gxoma. higher

the bolinq  point €3

B Poling Point of water :

- At {1atm = [00°C
At 0-9Q2l atm = qB’C

- At o435 am:  72°C
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¢ FRE SSURE  COOKING - E

Ot is an example of increased presure. |
Food is easily cooked at high pressuve. !:

% VACCUM DISTILLATION
It is an example of +educed pressuve.

e boiling pont  and decomposibion point of
dlycevine s 290°C at. T60mm HQ; , :

Glycevine can be purified by vacuum distilation at
200 __and _ SoramHg,

|

¥ Doilng Point of CcCly 5 qreater than CHC although
CCly, 1§ non polar and CHCly is polar bc2 Size
of Ccly is Qreater +han CHCl, . | . ; |

‘
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— ENERGETICS _OF PHASE CBANGE

The chargqe in  enegy at constamt pvessum, m

a P}‘l_'jfl.Cdl oy chemical process is called enthalpy change.

It is denoted as AN. Expressed in KT wol™.

Three +fi/pes:-

4. MoAR _HERT OF Fusion (BHy)

" The  amount of peat abcorbed —when

me wole 4 (al (cabctance (solid) | is convevted into

Liquid form at ak melting  point”

9-3

AHe fov _ice (H:0) is GkTmol” B

». MOLAR HEHT OF VAPORIZATION (AHvap)

“lhe  amount of peat absovbed. when one
mole of a Liquid is converted. nto vapours t
its  boiling point
e-q

AHva_p for  water (H,0) g 40 .4 kT /ol

3. MOoLAR HEAT OF SUBLIMATIEN

“The amount of heat abcorbed. when one

mole of o sold ic Converted. divectl w
to
: Yy i vapours

constant  temp  and eme atm pressuve
eq

Aab  for  ome ol of  Solcd Todine (I)
to vopours is 62-3 kTwmol™ -
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GES_AND_LNTER.MDLECULA s__

ATTRALTIONS E

Enthalpy change in & physical change e-q

vapoyization can detevmine the cirength  of intexmolecula

fovees.

5 Highe the value of BHv , ghonger  dhe

inte¥moleculay forces and Vice versa

Y Col,
—» Polay mplecules have stronger ‘n+eymolecular  for

Hence , | polax: substantes hav}f h{_q/;ef values ) of

AHv . Dl , AH

—— T L Y
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SURFACE_TENSION

«“ Ténd_enc_q of z}qui&s_ o wminimize  -their curface arer

e S I |

due o intermoleculay -Fo*rceb’?

The terdiorm Q;cpg_.wamed by the molecule o the
wrface  due to  imbalanced  attractive forees is called

irface  ten(ion, .. Suface., Aensioh ~tends , o minirmize
furface it avon:

“ The amount of energy vequirecd +o expancl

the surface of a Uquid by a unit avea”

Onit - NmM™ or JTan?

v FACTORS PFFECTING SURFACE TENSION

1. INTERMDLECULAR _FORCES

Stronger 1he inteywoleculay  fortes, Greater

is the surface fe-"ﬁo’"‘j

—

g TEMPERATURE

Suvface Tension decvease with increase in

temperature.

_'y{ Gurface Tension v due -5 Cohesten.
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— watevr has high Suvface tension pecause of

hydvogen bonding. Rain dvops _have  sphevical I
chape because o spheve _has Least suvface to |

volume yatlo which it acquives due +o Suvface -,
tension,

> Drievgents ~educe +he cusface tension of water ‘
by preaking up -the hydrogen bonding, The Yeductton
OF Coheswe Fowrces incyeases the abilily o F wet water

Yo wet o Soud suvface by adhesion, thus s
cleaning acdion | ¥ (neveased. ')

MERSUREMENT (OF _SURFACE TENSION
4. The torsion -method .
a. The capillavy nethod

s, The drop or Stalagmometer +mnethod

DrRopP METHOD FORMULA :
Vo » Nwde x Yo
7y Aw

Yy - Surface Tension of Liqud |
dso : D€n5Hq of qud

Ny = No.of drops of tquid
Y * Sorface Tension of water -

dw = Density of wartes .
ny* No. of dvops of weorker

e ——
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NiScostTY o]

e ——

- I — ] |
5> The 1oSstance of a lgud o s flow IS called

viscosity, =
> The velocity of flow of Iquid neavey 70 he

of fube is  less than +he velocity of flow al He

Centre  of e Hube. :

> The layer, of +4he lguid  in, contact with the walk
9[ the tube'. 'wemains'. . stationavy

_FACTORS AFFECTING Viscos(TY

1. MoLEcuLAR Size

The Viscosity cf a ligquid intreases wwith
increasing  mpleculay  size.

9. MpLECULAR BHAPE

Img'quzav nwlecules  offer mopre vesistance +a
thelr flow as can?pared 10 move Tegutarly  shaped ypojecutes
Molten sulphuy ot 140% with ving ¢ha ped § ==
molecules k& less viscous +than Lorng c:hazln .
Sn_moleculos at /907 . moangles!

5. INTERMOLECULAR ForcEs

Styonger the nte
= 3 Ymolecula Al
Molecules , hlghev will bhe, Vl.SC.ogl.}_L’ 'ro fog‘;‘u% be:kueen
A E L

Liquids with hydrogen bonding among +her vnoie e
r blécdles

Smemarn. v
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are more viscous Jhan others.

5 Sulphutic Acid and Glycevine ave move viscous bez

of +the extensive possibility of hydvogen bonding in

their _molecules. S
— The Viscosity of watey is  move than ynethyl

aleohol  (CH,0#) mainly due 4o hydrogen bond:'r_:_? ir
water.

4. 1eMPERATURE

Niscosity ‘“of “a'—Ugdid— ' decre ase “wih
increase  in  temperature,

_ MEASVUREMENT (OF ViscosiTyY

e velative  viscpsidy 1S defined. agc  dhe
dato of viscosity of a uqud 4y tne  viscosity of
watey +gken as a Standard. - '

2> The viteoSty of water is {aken as 4 centipoise
at 25%C.

> To measure the ~elative ViScosHy of a
Ostwald  viscometer s uSed.

tiquid |

I_Zf- & det Q
Y)g VI'SCOSH.'lf of Liquid
Nw Vi ;cos;fjr of watev
dyg . density of tiguid
dw :  denSity of water
tyg. tme of Flow of tiquid
tw: fime of flow of water
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SI_Unit of Viccosity -

kj_!‘_fi-’.s-'

) Poise = 07! A’jh')-'.s-"

oy O-] K-qm"s"
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e s :F
POIRTS o REMEMPER._ -

e —
N

. iodic Yobe &
y Only 4wo of dhe Known elemehw :

d g r aﬁCL i
are liquids at  voom Yewperature - Dromine 4% ¥
Mercuvy. e »

its

aud
¥ Hellum ot 21-8K becomes a  super fluid “vquid,
Wsco sﬁﬂ i Revo.

=1

-——

r  DNA when placed (in (sowtibns of | [Zalt ard. —~waly form
Uauid  erygstal phases.

e

e ———————————————

" The 'ighest tewnperature at  which vapouy pressure  of
o ligund can be measuredis-
Boiing  Point o f Liquld.

Kevosine oil is nguid at vyoom demperature due +o
woleculay  Size.

Arcenic (As) and Antimony (Sh) ate  wetalloids.

Dipole— Dipole Forces Require Four Poles
H+.-. £y s v ; H+'—-Clﬂ

HT. ci”, HY, c/” ave four poles,

Stronger _intermolecular forces  would  ymake Tre cubstance
less volatile.
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