Cheprer 4
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s Diffusion Ovdex :

Gases > Liquds ¥ Colids

¥ Den¢ity ovdex -

' " Solid v Liquid 3y Gas

= Dencity  of  gar is  about 4000 Hmes less than

P +hat Of Same mass of ligud or Solid,

t_Collisien _of gases >  Pevfectly elastic

¥ Ideal 9gases cannot be lquefred - Accovding o

kinetiC  moleculay Theory

% The pressure of ideal 9as is greater than pressure

of veal gas bez in  wal gag forces  of  attraction

ave  present.

MG.: At Came Hemperatud , which gas  have 9reatenr

. aveaa je KL

a. #Helium
b. N,
B c- Co
VA, Al Same
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PRESSURE

C_OI_Ii_len peY umit avea per Second.

ATMOSPHERIC PRESSURE
Prescuve  weatvred in  bavomefer at Sea
levet ., p°c (233 K)

Cyoss -Section o} baromedey — 1cm3

\ alues :
- 41 atm

- 46 em Hg
T Fo mn Hg

- 70 Horr

ST - 101325 Pa / 101325Nm>
= 14-7 psi Lpound fguave inch)

th/ MQYCU[{{ Is Used In pPavometerp
1. I+ dboesnot evapovate

2. The only force actipg on METLUYy s ifs weipny

[Mevcu‘rj i used in thermomete? due 7hérmal ex/Janrm]“'

veury has . —
= Very high surface +ension =
> Very jow w'sca_ﬁ::y L
=  Lfow  volatiity

P Y alaYalal=Yas: h Wy e b
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MoTioN _OF PARTICLES OF A GAS

' e o ree
In 9ases, the woleculay motioh € f 1h

1Y pec :

4. Tvanslational Motion

2. Rotational Motion

3. \/ibvational Motion

1. TRANSLATIONAL MOTION

The ~mnoton rmpaffed 4o the ja:eoaS'

molecules due +o their wnotion in all possible directftons

i¢ caalled +ranslational wmotron . T +his case the entiré

mplecules move from place to place.

2. RoTATIONAL /MOTION

The wotton imparted o 7he gaseous molecules
as a vesult of met anguiay womewium akout their

centie of gravily. Tn hic case e wnolecule pins
Like a propellex. : :

1. VieRATIONAL NMDTION .

The motion  impavted o he 9aseous
wmolecules oue 4o oscillations is calted wibratonal motros,

Trn 1his case the -molecules vibrate back and forlh obout
the Sarme fixed locaton.

A anonvatomic _molecule (e He) wwill $how orly
tranglajional motion  while o diatomic (H,) and

1

N M SN s e e T
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“Eljattmic molecules (Co,,_NH3 etc) will undergo o in
additton to  tvanclatonal wnohtion , 1he votational ond

__Vibvadonal  yaotion  tod

Boyee’s —{aw

STATEMENT

AY  Constant dempevoture, volume of o fixed

mass of a gas s invevsely  properttonal 1o the Pressuve
&PPUQA on L. N

~ MATHEMATICALLY o

N o 4 (At comstant Tembemhne)
P ity '

PV = K

P] V. = Pz V:_

OUNt OF Kk FoR BoYiLe's LAW
I ot dm®
2. Nw
3. Joule

The value of k will Yemain the Same for 7he
Same quantity of @ gar at the Same tempeyatvre —

e —

e ———
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“Green O P vs. \

> Nypevbola  ((due 4o pYessuye)
= T¢otherm (due 1o 'fempera-tuye)

(

=
Crarie’sLaw
“STATEMENT

" The volume of a F:xed mass of a aag

18 dfrecHl/ Pmporﬁona\ -fo the abtolute termpevatuve at

constant  prescuve”’

MATHEMATICALLY

v X T (At congtant Pressuvve and mass)

V= KT

% vy a numbe? of gases for evevy degree ~ise in

Jompeature, 1he Volume of o 9as  intrease by

Y213 of Hs Ovignal VOme at )€ at censtant

_pmess uyo.

- ) N ArvAm~mAArmIT A~
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*_New Volume at 4% - original Volume at 0°C + ] £_( ariqi;alo}?’"m‘)] —

. [:33‘

]

@2 Tt we hae 5ded gas at do0C .. At what ¥ |

1

V= 4p dm?
— Va. 293°c
b. 20% ]

2 Thic i¢ confusimg put wyomg. Tt hw"“"h"l
IS given i °C | 233 st be added, |

WQET N - 5de? t, = 40°C " t,.a0C . |
Ny=¢ .
a) 5 dm’ ( Not possible bez $ame volume) l
) udm’  (cant ~veduce) |
¢) lodm®  (can’t double kez givenn in o)
V') 58dm” (g0 thit is covrect)

—

, I

L4 L]

- = = — — 2 -\‘_‘_‘
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Scanned by CamScanner

'_



ABSOLUTE TEMPERATURE

Any tempeyature ' Kelvin Ccale

Wy  Which one ic absolute +ewperatvre ?

\/A') Xesp [lelwvin

b) ~2713°C

e) Beth

HasoLute ZeRD

> Abtlute Rero woy be taken ¥ ot awmy (e

3 Absolute Zevo is -the lowest hypothetical tempevatuve at

which volume Of gases Should become zevo

0K = -213°C = —Ys5q°F
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— IDEAL GAS_EGQUATION.

PV = mnRT
R: Univeveal (onttant or General Gas Lonstant

AT STP,

Slandavd Tempevature (T) = 273K
Pressuve  (pP) = 4atm
Amount (wn) = 4 wmel
Volume (V) = 224 dm°

1

1

Re 0-0821 dw? otm mol’K™
R = 62'-1 dm3 "mmof Hg mo|™ Kﬂ
Rz 624 dm® tovr wmol-' k!

R: 62400 em? +orr mol™ K™

51 VALve OF R:
K= 8.3143 Nm mol™ K™
oY R= 8.314 T ~mol™' k-

+ PV = kT
¥ PM = dRT M: Molar Voluyne
d : demsity
¥ wRT = PVM -

I A rA~AAANAMT T

=
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~ CONVERSION FACTORS

{m3 = 000 dm’

1 dm® = 1000 em’

1 dm = 0.004 w

1 em’ = 0.001 de

,1- Cm% ] lo""j m3

{ Nvv = 47

1 calpyie - 4.8 Y

1 T = 0.239cal

L ArNA~AAAArMIT AP
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Vo lume.

of a gas 15 divectly proportonal to numba;

of  -mobleg at <TPp

Vam (At constant T, P)

Equal voluwnes of ideal qases at 1he <came

{empewa%U‘we

__"noleculed.

QY\A PTQ ssuve condt (_'jj\'\l: Qqua_(_ ﬂuMbe . C)r

5 .
224 dwm Of gas at STP = 6001 X 1013 vnolecules
1 dwm® of gas at ¢TP - 6023 X1

s
= 2-68>(/o" molecule &
272 Y e

—d

+ One wmolecule i approximately o1 o distance of 30
o

—_

Hmes its  ouwn diameter from e
0y { ¥
T e S — mediate wetshboaw;]
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TDEAL (IASES

* Gases whnich obeyc ideal qas law e PN=wRT ave
ideal gases. N

M PN o 4= % - Fov Tdea\ Gases

nRT

£ : Compressibility Factor

* Z for ~eol gases way be greadey than 4 ov equal
to 4.

¥ E is awayc greater thon 4 fov He and H,. So H,

and He aways Sshow +ve deviatton,

ALl other gases show both type of deviation

(+ve as well as -ve)

¥ Extent of Deviatton depends ‘an:

. le rnpevature

2. Prescure

3. Natuve of gas

¥ Gases show wmaximum deviaton at:

Hgh Pressute and \ow tempevaturve

¥ (Gases show 1deal behaviour at:

High Tempevaiue and ‘ou pressure

LW Ar~NA~A~NAATMIT A~
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¥ Helium gz behaves wmoct Uke 'idel_l‘ 3‘”‘
IO

S

i d‘;‘:\l_y having weakes

» TRDSE! qases will behave more
attractive Govce.

: ™
¥ Real qases deviatre ffom ideal behaviovy due 12 The

'Fol\owir\q ~Yeasons:
" RAWvactive {forces exist in  veal 9atel.

a. The volume of yeal Qgas molecule
wnegligible at high pressure. and low termpexatLyve

i  wot

w Deviation O;rdev- -

CO:_ > N:_ > H:_ > He—

w Grearer Ane 'voiling point , greatex is the deviation

w Helven corweris 1o liquid at 4 k.
3 Hydrogen C(H)) converit to liqud at 20k

" An dea gas cannot be liquified locz forces opevative
between itS  molecules are.  wegligikle,

s Il ~sr~A~NAArmMmI ~AFA———
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IM_&M n

on 2Z-axis

Ye
is lotted. between pve5éY
: Ity factor ov Z) on g-axis for
l pa-rallel 4o the pPressve

y If & gvaph
and PV/nRT (t‘,o-mpwre_:s}b.'
an ideal 9as > & ctraight Une

obtained.

axt$ IS

r\\'ll
ST | I

Pyessuie

teal gases (mon -1deal gases) , the graph is Mo

% For
to-lhe pressure  axis,

wore pavallel
At high pressuve ond  low tewpevatuye | the

groph for ~veol Qgases comes closey to the expected

cAraight line.

w Tf 2=41 ,the line wou\d he pavalel to - axis

« T 2z <14 ,4hen the line obtained wil be below the line
of idea\ Qas which weans thot theve i$ \arger decrease
in volume of the gas than predicted by general gas
cquation due o attvactve fovces present amonq molecules,

w If Z>4 den the line obYained wil “be abwe the line
of an ideal gas ushich vneans that there & less
decvease in volume of gag thon pfe;:\ic*ed by jene'ﬂl\
qas equation due -o ~epulsive fovcey among wnoleculed,

I ~ArN~~AAarmil A~ B
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VAN DeR: [AlpAL’s EQUATION . -.

-

PRESSURE  CORRECT 1ON :

P= if; = P

P’ : Precsure uced w against inter moleculay ottvaction
Pl'

= P+p’
P.' - P+ fo
V:L
a: Co-efficient of attraction i-e attraction per unik

volume and e constant for o pavkiculay veal ga

Unit of a: aktm dm"mo[l_

\lowwME  CORRECTION

\JFTGQ = \- \,W\OIQCU‘.Qs Onit Of b g dma m0|-‘

vaeP. = V-h

wheve b- 4V, (Roughly Esﬁmq-l:c&)

\ANDER  IARRL’S - EGUR TION:
-+ [P+ a \(v-b) 4 RT

L w2

Fox v’ wolos

[P+ an*\ (v-nb) - T?R.T.
\* )

A AT Al A
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~ DAToN’S_LAw OF PARTIAL PRESSURES .

Protat_= Pg + P, + Pa ---

Dalttn’s law is wot applicable fov ~eacttve gages.

L. PART\AL PRESSURE FRoM  PERCENTRGE

Suppose Gos » B

Pn = -/ Bi A Gn mixfufa X_ PtoTAL

100

2. PARTiAL PRESwRE FROM  MOLES

Pa = _TMa  x Prrar

MNTuTAL

2. PArTiAL PRessURE FRoM  Mote FrAacTion

Pn = Xa ProtaL
wheve
Xp = MNp
P'rnThL

T

[
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DIFFUSION_AND_EFFUSION

* Diffusion -

e~ SPO ntraneous

—> Yandom

- ocecuvy unth collision

- EFFu%\Oh 3

- S pon+cm eous

2 MNon-yvyandom

2 mo collision , escape ot a gas

x_Rate of Diffusion depends ow: .

[ —Ewpexo.’cufe.

2. MolaX wace

3. Density

Y. Kinetic Energy

L Ar~N~AAAN AT T—TAlM
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|
— (GRAHAM’S_MLAW_OF DIFFUSION.

l
( % Rate of Diffusion = Distance Tvavelled
Time

{
_->Relative Role =

Ya =  Distance Txavelled by A

) Distance Traveled by B

Y = M M: Moleculay mass
e JM

g = |da d. Dendity

e d,

% Kinelic Molecular Theory pvedicts Hhat  tHhe avevage
¢peed, dipwds o the  mwplecular, wmass as:

v [1
Jm

]

D _ I ArNA~A~AArMIT A~ArTM L
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- lIqQuerAacrion OF Gas - -

% The conversion o? a 7333 o e lu'quicl ¢tate by the |
i combined effovts of lowe ved ternperature and. |
Increased pressuve  is  called Uquefacton  of gas.

—2 e increased preseuie 1S obtained by compressoy.

> Tk has been found. dnat & IS impossible to liquefy |
6. 9% by pressure awne if the ~equired  Y‘emperature
1% ot Oktained.

_ CHibical Termpexatuve: (7 |
The highest termpevatore ot  which o  swbotance

can eist o% o Uquid ,is colled s exitical derperature (z)
oR
The Yempevature above which o das oconest ke
Lquified by pressuve alone is called  cxitfeal

tempevature.,

CRiticaL Pressure (P)

T v the precsure which s Yequived,
1o fing about Uquefacton of a gqgc

tern pevature

at ks  cvitical

CRimcaL Vorume (v,)

The volume occ upied, by
at P and T ¢ called Ccyitieql

—

one wolé OF a

as |
VOolume -

|
K

——ke T
T PN N e N AP T A AP 3
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% FACTORS AFFECTING CRITICAL TEMPERATURE

. Gize of ~olecule

I 2. Shape Of wolecule
| 3. Tntevmolecular forces

arnong molecules

force of atfraction

i > The highev is 7Tne Intevwmolecular
and easiev is

highev will be cvitical tempevature

4he liquefaction &Y the gas.

. | | 3
NA*  The eoxitcal tempevoture of N, ic 126K awn
- He s 5-3K. \|lhich oF the chs‘es wil l-‘quefc{ F.'vst?.

| Ans : N, liquifies easily.

[ Tatexmolecular fovces ave high for gases which

l have a high cyitical Ebem pevatuve making the change

| of state first,

L

' % FoRr PoLAR GASES

[ % 5 V; " Pr_- & Inteywnoleculary Forceg

| % FOR MNon PoLAR GASES

' TC > \‘r_ , P & Mopolar mass of' qas

J W+ Gas having highest T,

—

I d} Hl b) He c.) O:_ d) Cl,

|

|

[

= =
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— JOULE TvoMsoN EFFECT

——

e e —

¥  Sudden é’:{;ﬂh‘bibi\ of a gas imto a vegion of

low

pressuve  causes cooling.

* Khen o compvessed gas is allowed 10 expand Suddenly,
it _pvodutes cooling. This is called Joule- Thomson effect.

* This effect ic ihe basic of Linde’s method of
Lquefaction:

- Compression of Gas causes heating effect.
— Expansien . of qas causes cooling effect (except
H, and- He) B

Ha and He will cool uponm expansom. only if +heir
iniHal  tewperatures ave very low because the lung-mnq'
forces in these gases ave unusually weak. L

NeGATIVE Touvle THOMON  EFFECT -
Tnstead of coolian » it causes

exPansion.

Hy, He, Ne show negative Jpule TRomson effect

e ——

A rNANAAAMMIT ASRTY—
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LINDE>s  ME THOD

— Linde  Qqufied aiv by thi¢ pvocess

— Prescuvye : 200aim

— PLASMA : FOURTH STATE OF MATTER

¥ Ionized qgas wmixtuve which consints oF ion$ ,
. n
electrons , and.  neurral atoms IS called plasma.

> Townlzed gas cannot exist at vyoom dewmperature.

5 This <statre of wattey consist of an ionized
substance but neutral ag whole.

-> The free eclectrlc chavges wmake the plasma electviaally
conductive  so that it responds sivongly 1o electvomagnett
fie\ds .

> Pbout 99+ of universe s wade up of pasma.
> The Sun is a I'5 millien balls of plasma. Tt g
hoated by nuctear fusion.

~

> Plasma can vespend 1o boh electric and whagnetc
flelds.

> Ratural Plasma exist only ot very high temperature or
low femperatuve vocuums.

WKArAm~r~AAaAarm r\r\mj
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