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Abstract: Exposure to lead (Pb) can cause anemia, diseases of the liver and 
kidneys, brain damage and ultimately death. For these reasons, heavy metals 
must be removed as much as possible from water. The removal of Pb (II) ions 
from aqueous solution using carbon nanotubes (CNT) as the adsorbent was 
investigated. The effects of pH were studied at 25°C. Batch mode adsorption 
study has revealed that the removal of Pb (II) ions was maximum (85% 
removal) at pH 5 and achieved 83% removal at 40 mg/L of CNTs. The 
adsorption continuously increased in the pH range of 3–5, beyond which the 
adsorption could not be carried out due to the precipitation of metal. This study 
was also supported by characterisation of CNTs using FESEM. The 
characterisation suggested that at acidic condition (pH 5), the surfaces of CNTs 
are more aligned and well-integrated compared to CNTs at different pHs. 
Finally, it can be concluded that CNTs could be a potential adsorbent for the 
removal of Pb from wastewater. 
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1 Introduction 

Nanotechnology is one of the latest advancement in material science and engineering. 
Nanotechnology refers broadly to using materials and structures with nanoscale 
dimensions, usually ranging from 1 to 100 nanometers (nm). Its nanometer sized particles 
have been developed to improve the mechanical properties of materials, initiate 
photographic film development and serve as vital catalysts in the petrochemical industry 
(Masciangioli and Zhang, 2003). To some extent, environmental scientists and engineers 
are already working with nanoscale structures. However, nanotechnology is not just 
about the size of very small things. More important, it is about the ability to work, 
observe, manipulate and build at the molecular level. The last decade has seen significant 
progress in every application of nanotechnology including nanoparticles, nanotubes, 
nanofibres, nanolayers, nanodevices and nanostructured biological materials (Meyyapan 
and Srivastava, 2000). 

The effects of heavy metals such as lead, mercury, copper, zinc and cadmium on 
human health have been studied extensively. Excessive ingestion of them can cause 
accumulative poisoning, cancer, nervous system damage, etc. (Li et al., 2002). Lead is 
ubiquitous in the environment and it is hazardous at high levels. It is a general metabolic 
poison and enzyme inhibitor and can accumulate in bones, brain, kidney and muscles. 
Long-term drinking water containing high level of lead can cause mental retardation and 
health disorders such as anemia and kidney disease (Li et al., 2002). Therefore, an 
increasing awareness has been focused on the removal of lead from water due to its 
supreme toxicity to human health. There are different approaches to remove lead from 
wastewater, including chemical precipitation, ion exchange, reverses osmosis and 
adsorption (Li et al., 2005). Adsorption method is reported to be the most common 
method to remove lead in water and wastewater treatment due to its simplicity and  
cost-effectiveness. There are various adsorbents that have been used to remove lead from 
wastewater such as activated carbon (Lee et al., 1998), iron oxides (Liu and Huang, 
2003), filamentous fungal biomass (Lo et al., 1999) and natural condensed tannin (Zhan 
and Zhao, 2003), however, the results was not promising. Since CNTs are becoming 
valuable tools in industrial applications, thus, this project was developed to study the 
removal of lead from water using carbon nanotubes (CNTs). 




