
 (Adsorption) 



 (Absorption) 

 

G = H – TS

G = –Ve S = –Ve H = –Ve 

H = TS,   G = 0 

  20 to 40 KJmol–1

 80 to 240 KJ mol–1

 Freundlic)



x

m
 = k. p1/n (n  > 1)

x = 

m = 

p = 

k = 

n = 




1

log = log k + log C.
x

m n
1

0,
x

n m
  

1
1, . .

x x
k p ie P

n m m
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1/nx
KC

m


C   = 

1
ie log log K + log C

x

m n

 

i)   

ii)   

iii)   & 

iv)   

v) (Fe, Ni)

vi) 

vii)   

viii)   

ix)   

 

x)   




 

BET  Brunauer,   Emmet and Teller)

 
1 1 1

/ 1 mO O m

C P

v C P v Cv P P

 
      

P & P. 

V = 

Vm = 

C = BET 

1

C = e

E EL

RT

 
 
 

E1 = 

EL = 

 : SO2 NH3 CO2 CH4 CO  N2 H2

(K) : 43O 406 304 190 134 126 33

(ml) : 380 180 48 16.2 9.3 8.0 4.

(Langmuir)

(Unilayer)

 (Enzyme catalysis)

i) C12 H22O11(aq) + H2O(l)




 C6H12O6  +   C6H12O6(aq)

 

ii) C6H12O6(aq) 


2C2H5OH(aq) + 2CO2(g)
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iii) 2(C6H10O5)n(aq) + nH2O(l) 


nC12H22O11(aq)



iv) C12H22O11 +H2O(l) 


2C6H12O6(aq)



v) NH2CON2(aq) + H2O(l) 


2NH3(g) + CO2(g)

(vi)  




 




 

   E + S ––> ES* 

   ES*  –––> E + P

 

   

 <1nm 1nm – 100nm > 100nm

   
  

   

i)    
ii)    
   

 

 (i) & 

(ii )

(iii) (Micelles) 



CMC : (Critical Micellization Concentration) : - 

CMC 
 (Peptisation)

AgNO3 KI AgI,  I– 
AgI/I

– KI AgNO3 AgI / Ag+ 
FeCl3Fe2O3 x H2O / Fe3+ FeCl3 NaOH 
Fe2O3 x H2O/OH– 

 Zeta 
Zeta 


 (Hardy - Schulze rule)



Al3+ >  Ba2+ > Na+



  3 2
4 46

4[ ]Fe CN PO SO Cl     
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 Gold Number : -

(Gold No.) 10ml 1ml 10% NaOH 



 
(i) 0.005 – 0.01
(ii)  0.01 – 0.02
(iii)  0.15 - 0.25
(iv)  20.25

(Sedimentation)


(Coalescence)
 (Usually droplets or bubbles) 

: (Flocculation)

Creaming:



Coacervation :-



Syneresis : 



Macro molecules : 10AO to 10,000AO.

Number average :   Molecular weight 

,

.

Total Weight w niMi
Mn

Total No of particles ni


 





 = 

nimi

ni




nimi  = n 
Mi   m1 & m2 



1 1 2 2

1 2

......

.........

m M m M miMi
Mw

m m mi

  
 

  
Pseudo catalysis :

  

Phase transfer catalysis :

 

Phase transfer catalysis 


 Isoelectric point of a colloid :

 pH 
pH = 4.7

(Casein from mother’s milk ) = pH = 4.1 – 4.7

= 4.3 – 5.3

 Congo Rubin number) : -

0.01%, 100ml 0.16KCl 
Gold No. 
Aquadag : 
Oildag : 
Streaming Potential : 
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  0OC & 1.013 bar 

N2 129Cm3g–1. 
16.2 X 10–20m2 

pv = nRT

1.013 X 0129 = n X 0.0821 X 273

1.013 0.129
0.00573

0.0821 273

X
n mol

X
 

 = 0.00583 X 6.023  X 1023 X 16.2 X 10–20

= 568m2g–1

 CO 
CO Fe 

 1ml, 10% NaCl 0.25 100ml 

100ml 1ml of 10% NaCl = 0.25g = 250mg

10ml 1ml of 10%NaCl = 25mg

 Gold Number = 25

 


   (m = 256)  4.24

500cm2 
21 X 10–20m2 

 V 
W = 4.24 X V


W

X
234.24

6.023 10
256

V
X X

500 X 10–4 =
24.24

6.023 21 10
256

V
X X X

V = 0.0000239 L = 0.0239Cm3

 

 
 100ml 0.5m CH3COOH CH3COOH 0.49 

3.0 X 102m2/g.

100ml = 0.05 
100ml 
= 0.001 (ie. 0.05 – 0.049) 
= 0.001  X 6.02 X 1023

= 6.02 X 1020

3.01 X 102m2

= 
2

2
19

26

3.01 10
5 10

6.02 10

X
X m

X
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O / W W /  O O / O W / W

 

C17H35COONa   

 Fe(OH)3 
KBr K2SO4 K2CrO4 K3[Fe( CN)6]

 AS2S3 
Na3PO4 MgCl2 CaCl2 AlCl3

 
O2 N2 NH3 H2

 
 
 

 
Pt Fe Ag Au

 

   

 
 
 

 Zeta Potential

1cm / sec 



 298K 1g H2, CH4, CO2, NH3 
H2 > CH4 > CO2 > NH3 CH4 > CO2 >NH3 > H2
CO2 > NH3 > H2 > CH4 NH3 > CO2 > CH4 > H2

 (Micelles) 
 (Kraft) 
(Ignition temp) 

R SO3 Na
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 (A)  

(B) 
 (A)  

(B)  
 Feundlich’s * Langmuir’s 


 

 







 

 

 
(Photolysis) (Dialysis)

(Pyrolysis) (Peptisation)

 FeCl3 
Fe3+ 
Cl– 
Fe3+ 
FeCl3 

 
 
 

 0.25g 1ml of NaCl 10ml 

0.025 0.25 2.5 

 CMC 
  

 
G S H 

 
Cl2 H2  H2 O2

 50ml, 1M 0.5g 
0.5M 
3.15g 3.45g 6.30g 

 Langmuir Adsorption Isotherm)




x a

m b
 

x
aP

m
 

1x

m aP
 

x b

m a


 As2S3 
MgCl2 KCl K3 [Fe(CN)6] Na2SO4
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 A, B, C, D 0.04, 0.02, 10 & 25, 
A > B > C > D B A > C > D D > C > B > A C > A > B > D

 (Floculation value) 
   

 AgNO3 KI 

100ml of 0.1m AgNO3 + 100ml of 0.1m KI

100ml of 0.1m AgNO3 + 50 ml of 0.2m KI

100ml of 0.2m AgNO3 + 100ml of 0.1m KI

 100ml of 0.1m AgNO3 + 100 ml of 0.15m KI

 
CH3(CH2)16 COO–K+ CH3

– COO–K+


 
 (Micelle)

 
(I) 

(II) 

(III) 

I, II & III I and III II & III I & II

 

(i) 

(ii) 

(iii) FeCl3 

(iv) (Flocculation) As2 S3 



(i),  (ii) & (iii) (i) , (iii) & (iv) (ii), (iii) & (iv) (i),  (ii) & (iv)

 AS2 S3 (Coagulationnumber) 

I. NaCl = 52 II. KCL = 5 III. BaCl2 = 0.69 IV. MgSO4 = 0.22

(flocculating power)

I > II > III > IV I > II > III = IVIV > III > II > I IV = III > II > I

 

H = +Ve s = –Ve H = –Ve S = –Ve

H = +Ve S = +Ve H = –Ve S = +Ve

 

 H - 20 – 40 KJ / Mole.
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x

vs P
m

 log
x

vs P
m

 
 
 

 log log
x

vs P
m

 
 
 


1x

vs
m P

 

   

 H2O2 H3PO4 

 

 

 

Mx/n [AlO2)x (SiO2)y]mH2O Mx [(SiO2)y]. mH2O

Mx [(Al2O2)x (SiO2)y] M [(AlO2)x]. mH2O

 

¶ ) H = 0 S = 0 

 

   

 

TiCl4 Ti3+ (C2H5)3Al AlCl3
 

 

 

 

   

 

(Peptisation) (Coagulation)

(Flocculation) (Occlusion)

 

   
 BaSO4, Pb 

(Moderator) Inhibitor (Poison)

 




 
   

 



 KI AgNO3 AgI 


 AgNO3 KI Ag–2 



 (coagualtion) Fe(OH)3
(+) 

K3 [Fe(CN)6] KBr K2SO4 C2O4
2–
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