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Abstract:

Engineered nanoparticles (ENPs) have been intensively
studied within the past decade for use in environmental
purifications, effluent treatment, energy storage/ conver-
sion, antimicrobial coating agents and so on. Photoca-
talysis and anti-bacterial effects were tested with doped
metallic nanoparticles such as TiO2, ZnO, Ag TiO2, Ag
ZnO among many others. Phenolic and poly aromatic
hydrocarbons commonly present in several industrial
effluents were also tested for degradation using TiO2
nanoparticles. It was found that silver nanoparticles had
profound effect on both gram positive and gram negative
bacteria due to the generation of highly reactive oxygen
species which causes irreversible damage to the cell walls
of microbes. From the photocatalysis experiments, TiO2
nanoparticles could effectively oxidize several aromatic
hydrocarbons in span of 250 minutes when the pollutants
where present in mixed conditions each with 25 mg/L of
initial concentration. Experiments were also conducted
with real coke oven wastewater to check the treatment
efficiency using nanoparticles. Coke oven wastewater is
one of the toxic wastewater containing several hazardous
pollutants including cyanide and xylenol. Preliminary
studies show that nanoparticles were effective in degrad-
ing these toxic pollutants only after biological treatment.
Direct exposure of nanoparticles to pollutants blocks
several active sites thus suppressing the generation of re-
active oxygen species. These studies indicate the poten-
tial of utilizing nanoparticles for wastewater treatment in
combination with micro-organisms.
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