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La palabra arcilla se refiere al material
"natural” compuesto fundamentalmente por

"mineral de grano fino", el cual es

generalmente  "plastico” 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
volcanicos.




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




Activation of clays
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How do you obtain Activated Clays?

lonic exchange

Inorganic subtances
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organic substances
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Modifications

— structural: chemical composition
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M = Al, Ga, Ti etc.

organic cations

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

Churchman J, Volzone C. 12ICC 2001




Acid activation: creating pores by subtraction

e Ability to remove large organic

molecules (oil decolourising)
e Increased porosity, surface area
e gas sorption & selectivity

Churchman J, Volzone C. 12ICC 2001




Retencion de sustancias
metalicas en solucion




Cr(s) - clay Cr(s) - modified clay

', wastewater /

Criw) - modified clay

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



Cr(H,0)s>* Cr,(OH),* Cr,(OH),°" Cr,(OH)°*

Volzone C, Ed. CYTED pp 83-90, 2000.
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Volzone C, Clays & Clay Minerals, 377-382, 1995.




CLAYS Monomeric - Cr Polimeric - Cr

BENTONITES  1-2.5 CEC (100-250meq/100g) 3-8CEC (300-800meq/100g)

ACTIVATED - B 3.5 CEC (350meg/100g) -
KAOLINITES 1 CEC (10meq/100gq) 7 CEC (10meq/100q)
ACTIVATED - K 12 CEC (120meq/100g)  =====--m--
VERMICULITE n.d. 1.12 CEC (146meq/100g9)
Cr(H,0) Cr,(OH),“", Cr,(OH),**, Cr,(OH),

Volzone C, 2003.
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C : bentonita natural; CA: PILC-Al
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;Volzone C, Garrido L, J Env Managem, 88, 1640-1648, 2008
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modificaciones sobre un mismo caolin
con diferente tamafio de particulas
(solucion 2150ppmCr RIL - batch)

*  Volzone, 2001
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un caolin (fraccion<1.m) con posterior
1 modificaciones (solucion 2150ppm<Cr RIL-batch)
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E-EZ + HIL

1,00 |
C.00 0,50

CUArIc

Volzone C, Ortiga J, Segarra V, Montiel E, AQEIC, 16-23, 2003
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—m— M4Cd
—— MA4fCd
—&— MA4Pb
—— M4tPb
—&— M47n
—O— M4{7Zn

I |
300 400 500 600

Ce(mgLl)  Rueda M, Volzone C, 2007




Tabla 2 — Parametros de Langmuir.

Muestras Adsorcion de Pb Adsorcion de Cd Adsorcion de Zn

47,619 0,988 | 24.390 | 2 0,97 20.000

0,447 mmol /g 0,202 mmol/g 0,243mmol/g
0,447 mmol /g 0,217 mmol/g 0,306 mmol/g

Rueda M, Volzone C, 2007



Retencion de gases por

arcillas naturales y modificadas




Volzone, 2001
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B: bentonite; C: kaolinite
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Gas adsorption, mmol/g

200 400 600 800
thermal treatment of acid-clay, °C

Volzone, Ortiga 2000

= 02-Ch1d @ 02-Ch60 = CH4-Ch15
<& CH4ch60 — CO2-Ch15 4 C0O2-Ch60
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Wolzone, Ortiga, 2000

= 02-515 @ 02-560 = CH4-515
& CH4-560 = CO2-515 1 C0O2-S60




Total Micropore
Sample surface surface Si/oct.sheet
m?g m?g
Ch 78 71 1.99
Ch15 276 222 2.55
Ch60 467 419 4.17

S 8 6 1.26
515 322 288 8.30
S60 437 390 13.83

Weolzone, Crtiga, 2000




Acid

kaolinite ymel/s mmol/g mmol/g

CoO,

CH,

C,H,

CO,/CH,

K
K60
K180

0.044
0.046
0.140

0.016
0.016
0.014

0.071
0.070
0.180

2.9
2.6
3.1

K180M 0.602 0.066 0.721 Oz

Treatment: 5.0N sulphuric acid solution
*ratio > 3 commercially viable for gas separation

WVolzone, Ortiga, 2000
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ADSORPTION OF N; AND CQ; GAS BY
TETRAMETHYLAMMONIUM-MONTMORILLONITES

WVolzone, Rinaldi, Ortiga, 2002

N2 CO;
sample | (mmol/g) | (mmol/g)

B1 0.017 0.210
B1(1-4) 0.055 0.439
B1(1-24) | 0.044 0.445
B1(4-4) 0.038 0.353
B1(4-24) | 0.049 0423

B2 0.011 0.125
B2(1-4) 0.065 0.445
B2(1-24) | 0.060 0423
B2(4-4) 0.060 0.461
B2(4-24) | 0.055 0477

Gas adsorption at 25 °C and 1 kg/em®
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homoionic bentonites
amorphyzed kaolins

acid bentonites
thermal/acid kaolins
cation-amorphyzed kaolins
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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




Retencion de tolueno en agua




Matilbancaeno

Matilbancano

Matilbancano

Mueslras ralanido ratanido ralanido
imgdg muestra) | (mgfg muestra) | {mglg muastra)
(Ci=450mg /L) | Ci=880mg/L | Ci=990mg/L
Ja 038 2.1 2.8
Jals50H 13,2 18,0 414
JalH 14,7 23,0 450
JazH 17,1 25,0 450

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