
C H A P T E R  I 
IN T R O D U C T IO N

The presence o f  heavy m etals and organic pollutants in various surface w ater  
or ground w ater as industrial or laboratory w a stes has been o f  great concern because  
o f  their to x ic  e ffect on  plants, anim als and hum an beings. T herefore, e ffec tiv e  re
m oval o f  heavy m etals from  w ater or various industrial efflu en ts is very important 
and has attracted con si- derable research and practical interest. There are several m e
thod s includ ing chem ical precipitation, ion exch an ge, electrod ep osition , reverse o s 
m o sis  and adsorption, etc., have been used  to  rem ove heavy m etal ions from  various  
aqueous solutions. A m o n g th ese  m ethods, adsorption p rocess has increasingly  re
ce ived  m ore attention in recent years b ecau se the m ethod is sim ple, rela tively  lo w  
co st and e ffec tiv e  in rem ovin g  h eavy  m etal ions, esp ecia lly  at m edium  to  lo w  m etal 
io n  concentrations-and form  w astew aters.

O ne o f  the interesting m aterials for using in w astew ater treatment is porous  
clay  heterostructures (PC H ) due to  their large surface area, u n ique com bined  m icro- 
and m esoporosity , and w ell-m od ified  surface properties. T h ese  porous m aterials 
w h ich  are obtained by com b in in g  the pillaring and tem plate approaches, are form ed  
by the surfactant-directed assem b ly  o f  m esostructured silica  w ith in  the tw o-  
dim ensional ga lleries o f  a 2 : 1  p h y llo silica te  host such as flu o loh ectorite , verm iculite, 
and m ont- m orillon ite. In the first step, cation ic surfactant tem plates and neutral 
am ine co-surfactant are intercalated b etw een  the sh eets o f  the clay  p la tes form ing  
m ice lle  tem plates. Subsequently, the silica  sources are form ed by p olym erization  
around the m ice lle  structures. F in ally  the surfactant tem plates are rem oved  from  the 
as-synthe- sized  P C H  either by calcinations or chem ical extraction to obtained the 
m esop orou s m aterials.

M esop orou s m aterials o f  interest for the rem oval o f  to x ic  heavy m etals, such  
as m ercury, cadm ium , zinc, chrom ium , and lead, are based m ostly  on m esop orou s  
silica tes fun ction a lized  w ith  m ercaptopropyl surface groups. T he thiol fun ction a li
ties, w h ich  exhibit a h igh  affin ity  for these m etals, h ave been  incorporated w ith m e
sop orou s m aterials either by grafting (a lso  know n as p ost-syn th esis) or by c o 
condensation  (a lso  know n as direct syn thesis) techn iques. Furtherm ore the fun c
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tionalization  o f  m esop orou s silica  w ith  - d im ethy ld ecy lam ine has a lso  been pre
pared to u se  as the organic pollutants adsorbents.

A ll ab ove ideas lead to this research w ork, w e  have focu sed  on the synthesis  
o f  m esop orou s m aterials from  N a -b en ton ite  clay, w h ich  is the availab le local clay  
m inerals. T h ese m esop orou s m aterials w ere  functionalized  w ith  3-m ercaptopropyl- 
trim ethoxysilane (M P T M S) and 7V,jV-dimethyldecylamine (D M D A ) for u tiliz in g  as 
heavy m etals and organic pollutant adsorbents for w astew ater treatm ent,respectively. 
Subsequently, the fun ction a lized  PCH  w a s investigated  the adsorption properties 
w h ich  concerned  w ith  their function  as adsorbents for aqueous solution.
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