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A B S T R AC T

Increasing demand for safe drinking water and the problems associated with some existing 
water treatment methods have made it vital for the development of new technologies to address 
these challenges. This study explores the use of nanosized silver and copper impregnated on 
polyurethanes for possible use in water disinfection. It also investigates the adsorption of organ-
ics by the metal impregnated polyurethanes in water. Copper and silver nanoparticles were 
immobilized on carbon nanotube and embedded in water-insoluble cyclodextrin polyurethane 
polymers. The polyurethanes were characterized by various techniques such as BET, TEM, 
SEM and EDX and evaluated for their adsorption and bacteria reduction capacity using spiked 
water samples containing bacteria (Escherichia coli and Salmonella typhi) and a model organic 
pollutant (para-nitrophenol) in water. The metal impregnated polyurethanes inactivated up to 
3 logs of bacteria but had a maximum adsorption of 55% of the model organic pollutant.
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1. Introduction

Metal nanoparticles with antibacterial properties are 
emerging as alternative biocides in water treatment [1]. 
Metals such as gold, copper and silver have been pre-
viously used for antibacterial purposes including water 
purifi cation [2]. The antibacterial activity of metals 
such as copper and silver has been attributed to several 
modes of action such as protein inactivation, blockage 
of DNA replication pathways and weakening of bacteria 
cell membranes that later leads to cell membrane dis-
integration [3,4]. Copper and silver nanoparticles have 

been immobilized on a wide range of substrates such as 
zeolites, carbon nanotubes, activated carbon fi bres and 
carbon aerogels and have been found to be highly effi -
cient in water treatment [5–7].

Silver nanoparticles cause irreparable damage to 
the cellular membrane [4,8,9] which enables the accu-
mulation of nanoparticles in the cytoplasm 414. It is 
suggested that the action of silver nanoparticle arises 
due to this damage and not its toxicity [8]. Particle size 
has been reported to have an effect on the antibacterial 
properties of nanoparticles. In an analysis regarding 
the effect of silver nanoparticles in a size range of 1–100 
nm, particles in the 1–10 nm size range were found to 
have the strongest antibacterial properties than other 


