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Abstract. The objective of this study is to prepare a cellulose paper was impregnated with silver nanoparticles 

(AgNPs) for the purpose of water purification (Disinfection (removal of Escherichia Coli, Staphylococcus 

Aureus, Enterococcus Faecalis, Enterobacter Aerogenes, Klebsiella Pneumoniae, and Proteus mirabilis) and 10 

filtration). AgNPs papers were prepared by chemical reduction of silver nitrate (AgNO3) with various 

concentrations (0.005 M, 0.015 M, 0.03 M, and 0.05 M) using sodium borohydride (NaBH4) as a reducing 

agent. Two ratios of NaBH4/AgNO3 of 2:1and 10:1 were used to show the effect of reduction on the formation 

and removal efficiencies of AgNPs. AgNPs papers were characterized using Scanning Electron Microscopy 

(SEM) and Transmission Electron Microscopy (TEM). An acid digestion using HCL acid followed by analyzing 15 

the samples in Atomic Absorption Spectrometer (ASS) was conducted to measure the silver concentration in 

AgNPs papers. TEM images showed that the silver nanoparticles size in the papers varies from 1.3 to 75 nm. 

Water samples, after filtration through AgNPs papers, were analyzed using (ASS) to measure the silver 

concentration in the effluent water. AgNPs paper antibacterial efficiency ranged (99 % to 100 %) for both 

reduction ratios. The average silver content in the effluent water for the three replicates ranged from 0 to 0.082 20 

mg/L which meets the United States- Environmental Protection Agency (US-EPA) guideline for drinking water 

of less than 0.1 mg/L Turbidity tests showed that these papers can be usefully used as a point of use filters as the 

turbidity reduced to less than 1 NTU. 

1. Introduction 

Water is the common breeding ground for many pathogens because it contains several bacteria, viruses, etc. the 25 

removal and inactivation of pathogenic microorganisms are the last step in the treatment of drinking water 

[Phong et al., 20009]. Although disinfection methods currently used in drinking water treatment can effectively 

control microbial pathogens, researches in the past few decades have revealed a dilemma between effective 

disinfection and formation of harmful disinfection byproducts (DBPs) [Li et al. ,2008]. When chlorine comes in 

contact with natural organic matter (NOM), carcinogenic compounds such as trihalomethanes (THMs) and 30 

haloacetic acid (HAAs) can be formed [Lalley et al., 2014]. 

Nanotechnology and its application is one of the rapidly developing sciences [Hossain et al., 2013]. It is an 

important field of modern research dealing with design, synthesis, and manipulation of particles structure 

ranging from approximately 1-100 nm [Korbekandi & Iravani, 2012]. Among the most promising nanomaterials 

with antibacterial properties are metallic nanoparticles, which exhibit increased chemical activity due to their 35 

large surface to volume ratios and crystallographic surface structure [Savage & Diallo, 2005]. Silver 

nanoparticles have proved to be most effective as it has good antimicrobial efficacy against bacteria, viruses and 

other eukaryotic micro-organisms [Rai et al., 2009]. The investigation of enhanced disinfection through the use 
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