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La palabra arcilla se refiere al material 

"natural" compuesto fundamentalmente por 

"mineral de grano fino", el cual es 

generalmente "plástico" con apropiada 

cantidad de agua, que endurece cuando se lo 
seca al aire o calcina.  



Las arcillas se han formado a partir de:

-transformaciones o alteraciones de 
rocas ricas en aluminosilicatos,

-por transformaciones de vidrios 
volcánicos.



Estructura de arcilla



 

Clay structure 

     
  Si4+ (Al3+)............    

 Al3+(Mg2+Fe3/2+Ti4+)   

 Si4+ (Al3+).......... 

  
Cation exchange 

 Ca2+, Na+, K+, Mg2+    
 

 
C.Volzone, in Clay Surfaces: Fundamentals and Applications, Chapter 10,
Ed. F.Wypych and KGSatyanarayana, Academic Press, 2004

Volzone C, Ortiga J, IChemE 170-174, 2004









MxOy MxOyM = Al, Ga, Ti etc.  

• Increased porosity, surface area
- gas sorption
- organic uptake 

organic cations

Churchman J, Volzone C. 12ICC 2001



Mx+, H2O

Acid activation: creating pores by subtraction

• Ability to remove large organic
molecules (oil decolourising)

• Increased porosity, surface area
• gas sorption & selectivity 

Churchman J, Volzone C. 12ICC 2001



Retención de sustancias  
metálicas en solución 



C.Volzone, in Clay Surfaces: Fundamentals and Applications, Chapter 10,
Ed. F.Wypych and KGSatyanarayana, Academic Press, 2004



Cr(H2 O)6
3+ Cr2 (OH)2

4+ Cr3 (OH)4
5+                Cr4 (OH)6

6+

Volzone C, Ed. CYTED pp 83-90, 2000.



Volzone C, Clays & Clay Minerals, 377-382, 1995.



 
CLAYS 

 

 
Monomeric - Cr 

 
Polimeric - Cr 

 
BENTONITES 
 
ACTIVATED – B 
 
 
 
KAOLINITES 
 
ACTIVATED – K 
 
 
VERMICULITE 
 

 
 1–2.5 CEC (100-250meq/100g) 

 
3.5 CEC (350meq/100g) 

 
 
 

1 CEC (10meq/100g) 
 

12 CEC (120meq/100g) 
 
 

n.d. 

 
3–8CEC (300-800meq/100g)

 
----------- 

 
 
 

7 CEC (10meq/100g) 
 

---------- 
 
 

1.12 CEC (146meq/100g) 

 

Cr(H2 O)6
3+ Cr2 (OH)2 

4+ , Cr3 (OH)4
5+ , Cr4 (OH)6

6+

Volzone C, 2003.
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C : bentonita natural; CA: PILC-Al

Volzone C, Garrido L, J Env Managem, 88, 1640-1648, 2008







Volzone C, Ortiga J, Segarra V, Montiel E, AQEIC, 16-23, 2003





Zn / Cd / Pb

Rueda M, Volzone C, 2007



Pb Cd Zn
M4
M4f

0,447 mmol /g
0,447 mmol /g

0,202 mmol/g
0,217 mmol/g

0,243mmol/g
0,306 mmol/g

Rueda M, Volzone C, 2007



    Retención de gases por 
 

arcillas naturales y modificadas 
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Volzone C, Appl.Clay Sci. 36, 191-196, 2007
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Volzone C, Appl.Clay Sci. 36, 191-196, 2007
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Volzone C, Ortiga J, Appl.Clay Sci. 32, 87-93, 2006



Retención de tolueno en agua 



Vidal N, Volzone C. Cerámica y Cristal, 141, 90-93,2008
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