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Freundlich Equation iuJis,9

2 = kPn ... Freundlich Equation

Where:

x: is the mass of adsorbate 3ol 85lall alis

m: is the mass the adsorbent 3;loJl 85loJl alisS

P: pressure bl

K and n: are constant at a particular temperature and for a particular adsorbent and

adsorbate (gas).auso 3,l,> a>,5 dic 8 500llg 85l d5ledl dAeul (sle Ulaoisy UG
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where k is a constant «ul.

where k is a constant «.uU.
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Rate of adsorption a(1-6) P......1
Rate of adsorption= k,P(1-6) ....... 2
Where:
k, : rate constant of adsorption ;| ac,.w <ol

P: pressure of gas ;laJl kheo
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Rate of desorption a ©.....3

Rate of desorption =k, ©.....4
Where:

k, : rate constant of desorption ;lwVl ac,w <ol

P: pressure of gas ;lell bheo

10



11

Adsorption ;| e VI
Theory of Adsorption Isotherms o9 VIl el OL by

Langmuir Adsorption Isotherm ;10 juo=xV o9 vl
il acyw Jaso Sgluw SlaidVl ac,w Jase 0L wlpVI die

Rate of adsorption = Rate of desorption
kP (1-8)= k,0......5
k1P' k1P e= kze....6

__kP i "
- k2+k1P R J).A.U.LD LJ.OlS .L>'|

0 =15 ...8 K isle plaolly bl dosy




Adsorption ;| e VI
Theory of Adsorption Isotherms S\ w9 WVl eVl OLkby .

Langmuir Adsorption Isotherm ;lu0M a0V pyugul

>oSJl 20 Usyb cewliss slodl aawdl oo (M) aliS (sl 8300l (X) 5l @S Ol Gumg
LSS Lplisod Sow sidly () adosudl o (dasoll
X

—ab N |
m

X
— = K06 T
m
Where K = constsant «.uU
r Wl sde Juax 12 dsleoll (09 10 dsleoll (o0 B aoud (e Laugeidl
X bP

—=K R |
m 1+ bP =
Where Kb = a
X aP 1A
m 1+ bP i

)=l 455 (sde i lpioudy ywgydell plall wles sle aoisi culgi (,b) > e
JSCiil (5 ogll gVl poysiss Ml sbe Juaei P losially = s @8Mall ponwys *

A

-~

12 P

3=

\4



Adsorption ;| e VI
Theory of Adsorption Isotherms S\ w9 WVl eVl OLkby .
Langmuir Adsorption Isotherm ;oM juoxxiV p gl

1 VU pois ool axdlee dxo wlily a, b culgil &oud slwVy
14 alsleol] wolan SN

X aP 14
m 1+bP 77
F WS euaid

1 _ 1 +bP’ 15
(ﬁ) aP aP
m
1 B 1+b 16
(l) pTg
m

e oz P (o8 dsleoll (8,b U aug
P _ P’_I_b 17
(ﬁ)_aP’ LR
m
P 1 b
—=—+-P ... 18



14

Adsorption ;| e VI
Theory of Adsorption Isotherms S\ w9 WVl eVl OLkby .

Langmuir Adsorption Isotherm ;lu0M a0V pyugul

mwb@w&mwpg( )uuq.‘)\lg”p_w)g'lSCU)lgo.”‘_g.uJauuW

2 Soluw Olslall 2o oo shiiall e52lls 7 (Ssluy

§|><‘"u
N——"
\
\
\
Q=




Adsorption ;| e VI
Theory of Adsorption Isotherms S\ w9 WVl eVl OLkby .
Langmuir Adsorption Isotherm ;lu0M a0V pyugul

-1las> Aassuoll besall uc -1
14 &sleall (58 (BP),lnaoll 0l @il 04s vic-

X aP 14
m 1+ bP =
alsleoll puaig cuxall 3=lgdl JI (1 + bP) lasedl Jegug cuxall a>lgl) auwidl ju20o guas

AUl 8 paioll 8,921 (58
%=ap.......19

heall go L 206 83i00dl 5l &S ol zusgs @slealls

-: alle)l bosall dic -2
asleoll lais] Sou 9 (BP) CsJl Joss14 @sleall (58 (1 + bP) laiall Ol Az Al 0 (o
:a Wl 8,900 sl

X aP
m bP
where % = K constant ........13
s e ol Lsds il and sl Jos oxioall 51l dxoS b sl 35b5 ol weuslns
el alolS damlg A w3

15



Adsorption ;| e VI
Theory of Adsorption Isotherms S\ w9 WVl eVl OLkby .

Langmuir Adsorption Isotherm ;lu0M a0V pyugul

high pressure

X aP x aP
| m 1+ bP : m_ bP |

&
'

L%/

low pressure
i
!

Amount of gas adsorbed

Fressure P ——»




Adsorption ;| e VI
Theory of Adsorption Isotherms S\ w9 WVl eVl OLkby .
The BET Equation for Multilayer Adsorption wlaubll >asio eVl by -

il asa=ll sJl Orais V &l 98 joV p)dgnl 09 Wdgazo 9l seasll Cilg=> pal %

dac UeSs Sl &auslsl aab o Sl UVl Las (88 8ol @il cloow Ol (89 Jios

53l 83ladl o (sle wlad

Ll ki (o 5)les] 5 pia e 5 apeyl Jaly) 23 LalIIEES

P (BET isotherm) lpde (slbl wladall sasioll 5oVl il

| oy oS (g wlioyell o sac (sle uniseo

28lgo (o dcgomo (sle d3onll (3ol @aall 50l weSy Ol .1

augLuwio @Blb wls ol

Al Bed aily oVl asunll Bgs aslil dauall izl piy .2
2l...all Bgd asulyl

uglunio y3uilly Sl (e yaw 0gS5 OlYI e .3

The three scientists of the 3l 8,1, @glure sVl asudall ey as o JSU 50Vl 8,1,> .4

B.E.T. equation, from the

left, Paul Emmett, Stephen 5oVl 8,12 dy9liuoe (ol asudall ;l50Vl 8,l,> ¢ uoddl o

Brunauer, and Edward Teller.

17 wsolbouSdl eVl dls (o8




Adsorption ;| e VI
Theory of Adsorption Isotherms S\ w9 WVl eVl OLkby .
The BET Equation for Multilayer Adsorption wlaubll >asio eVl by -

P _ 1 N c—1\ P
vipe-prP) v,c \V,C) P°

Where:
P: partial vapour pressure of adsorbate gas in equilibrium with the surface in pascals ka2l
51Vl adaw 8o ULl > (89 39>g0Jl jiowdl jlell sl

Po: saturated pressure of adsorbate gas, in pascals . acwlall by, ull e el lheso

V: volume of gas adsorbed at standard temperature and pressure (STP) [273.15 K and
atmospheric pressure (1.013 x 10° Pa)], in millilitres ac.wlall by, all dic jioodl jle)l px>

V. :volume of gas adsorbed at STP to produce an apparent monolayer on the sample surface, in
millilitres )l oo &zl @slsl alolS il adawdl (shagi losic jiowll 2l o>

C: dimensionless constant that is related to the enthalpy of adsorption of the adsorbate gas on

the powder sample. slaso 8,|,> a>,5 sl xe ol
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Where

AH ,,,: heat of adsorption 1st layer (sJoVl as.dall 5150Vl 8,l,>

AH ;0 5l &Ll 6,),>
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