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ABSTACT 
The Adsorption d heavy metals, Mn, Zn, Cu, and Cr and three types d bacteria 

(Entrobacter serogenes, Escherichia coli, and Rhizobium meH/ofi) on the surfaced activated 
charcoal made from date palm leaves was investigated. Resu~s obtained indicated that metal 
ions were adsorbed to charcoal to a considerable extent amounting to 71.4% for Zn"', 71.5% 
for Mn"', 72% for cr" and 94% for Cu"'. The nature of this typed adsorption is suggested to 
be of the physical type, since formation d new compound was nat observed. The adsorption 
of bacteria to charcoal surface was found to be much more pronounced, reaching 71% for£ 
aerogenes, 94% for E. Coli and 98% for R. me/iloti. rt is suggested that the nature of 
interaction between bacteria cells and charcoal surface is d chemosorption type as evidenced 
by the increase in electrical conductivity (EC) and the marked decrease in the pH of the 
bacterial suspension. Our resu~s suggest that charcoal, made from date palms, may be 
considered as a useful tool for purification of drinking water. 

INTROCDUCTION 
Changes in the nature or intensity of molecular forces is a phenomenon 

that relates to a number of physical processes of which adsorption is the 
most important. Adsorption falls into two main categories namely, physical 
adsorption and chemosorption (Alexander and Kitchener, 1953 ) . The 
physical type involves the operation of weak polar interactions tenned as Van 
der Waal forces in which no chemical bond is fonned between adsorbent and 
adsorbate. On the other hand, chemosorption involves chemical interactions 
in which a chemical bond, in a new two dimensional chemical compound, is 
consequently fonned. Since adsorption occurs at the surface of the interface 
between adsorbent and adsorbate, the inherent properties such as size and 
chemical nature of both adsorbent and adsorbate are of utmost importance in 
the adsorption process. 

The adsorptive ability of a number of varied adsorbents has been 
investigated by a number of authors (Bradford, 1975; Allen et al., 1971). Ray 
et al. (1981) studied the adsorption of metallic ions to algal cell walls at pH 
4.5 and found that the strength of adsorption falls in the order Cu2

• > sf• > 
Zn2

• > Mg .. > Na• suggesting a trend from probable covalent to ionic 
bonding. Charcoal has been employed in a number of adsorption processes. 
For instance, in medicine (Westall, 1987), in purification of drinking water 
and removal of resin byproducts in organic synthesis (EI-Nadi et al., 
2001 ). The adsorptive potential of an adsorbent has been described by 
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