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ABSTRACT 

APPLICATION OF LOW-COST FILTER PAPER COATED WITH SILVER 

NANOPARTICLE FOR Escherichia coli REMOVAL IN EMERGENCY 

SITUATION 

MOHD IZDHAM BIN MOHD YUNI 

Introduction: A number of water filter products have been invented to overcome 
unclean drinking water problems during emergency situation which involve 
contamination of water sources especially on biological contamination. However 
there are limitations in the readily made water filter product in the current market. 
Recent products of water filter invented by manufacturer tend to be high in cost. In 
emergency situation, the need for cheap and low-cost water filter product is vital. 
Other than that, some products come with complex instruction-to-use. In emergency 
situation, public need fast and easy access for clean drinking water. Objectives: The 
study aimed to test the performance of low-cost filter paper coated with silver 
nanoparticle based on two shapes (round and rectangular) with six ratios SDS/ 
AgN03 (0.5,2,5, 10, 15 and 20) to remove Escherichia coli from drinking water to be 
used during emergency situations. Methodology: The chemical reduction method 
has been used to coat cellulose filter paper with silver nanoparticles by using 
NaBH4 and AgNO3 with six difference ratios of SDS/AgNO3 ranging from 0.5 to 20. 
Two difference shapes; round and rectangular shapes of filter paper have been tested. 
The performance of low-cost filter paper coated with silver nanoparticle for 
Escherichia Coli removal in emergency situation was tested using artificial water 
samples with 104 cfu/mL of Escherichia coli. To take into consideration of drinking 
water quality standards and non-carcinogenic health risks, the optimum 
SDS/ AgN 03 ratio for the cellulose filter paper coating was selected by comparing the 
silver in the effluent with Escherichia coli removal. Results and Discussion: For all 
six ratios from 0.5, 2, 5, 10, 15 and 20, 100% Escherichia coli removal was observed 
for both filter paper designs. This proved that SDS ratios used can protect the silver 
nanoparticle formed on cellulose filter paper during the filtration process. 
Conclusion: This study still need to consider other factors including field testing 
before final decision on the best ratio of SDS/AgNO3 can be made. The best ratio of 
SDS/AgNO3 cannot be determined in regard of no significant difference between 
ratio of SDS/AgNO3 and silver concentration in effluent. The round shape of filter 
paper was determined as the best shape for filtration when it show the lowest mean 
of silver concentration compared to rectangular shape. 

Keywords: Silver nanoparticles, Escherichia coli (E. coli), low cost filter, 
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Figure 1.1: Conceptual framework model 
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Table 2.1: Comparison from previous studies of difference materials coated 

with silver nanoparticle used as antibacterial water filters 

Type of materials 

Cellulose filter 

paper 

Blotting paper 

Ceramic 

Polyurethane foams 

2.3 Cellulose 

Escherichia coli 

removal 

efficiency (%) 

99-100

99-100

92-100

100 

Silver concentration 

in effluent water 

(mg/L) 

0.02-0.03 

0.0475 

<0.1 

0 

Reference 

Praveena et al. 

(2016) 

Dankovich and 

Gray (2011) 

Oyanedel-Craver 

and Smith (2008), 

Kallman et al. 

(2011) 

Jain and Pradeep 

(2005) 

Cellulose is a natural biopolymer and natural fibre which can be found abundantly on 

earth. It is a non-toxic material which is known to be renewable and biodegradable. 

According to Peng et al. (2011 ), cellulose is molecules which have a high degree of 

functionality. This is due to its chemical characteristic which is carbohydrate 

polymer and made up of repeating beta D-glucopyranose units and consists of three 

hydroxyl groups per anhydroglucose unit (AGU). This renewable material has been 

widely studied, focusing on their biological, chemical, as well as mechanical 

properties (Peng et al., 2011 ). Cellulose derivatives has been utilize in several 
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ilver ions fro1n silver nanopai1icle in cellulo e filter paper attached to the thiol 

group of the bacteria 1nembrane protein and thus will cau e the damage of the 

membrane (Li et al. 2008· Ki.in et al. 2011). 

Figure 2.1: SEM images of E. coli (a) before filtration without silver contact (b) 

after filtration with contact of silver nanoparticle (surface cell of E. colt). 

A cording t Pra na t al. 2016) D r the E. oli b fi re filtration that ha 

no il r nta t h d th undamag d E. oli c 11 urfa a in Figu .1 a . fter 

filtrati n th 1n rphol gi al chang in E. oli b rv d u ing a ann1ng electr n 

op a h d in Figur 2.1 b d mon trat d that bvi u pits an b fi und 

n th E. oli 11 urface. Th fi nnation f th pit an 1n r a c 11 p rm ability 

and 1 ad t cyt pla mic cell leakag . 

2.5 Example of water filter product designed for emergency situation 

R ntly, th r are a number of water filt r product that ha b n 1n nt d 

p ially for 1n rg n y pr paredn . In enti n of wat r filt r pr du t t b u d 

during m rg ncy ituati n at m t can d er a th pr bl m f limit d 1 an 

pr du t a ailabl in UlT nt market. 
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Cellulose filter paper 

coated 

with silver nanoparticle 

(square shape) 

1000 ml bacteria suspension 

Effluent 

Figure 3.2: Water filtration model (Rectangular hape) 

Cellulose filter paper 

coated 

with silver nanoparticle 

(rounded shape) 

1000 ml bacteria suspension 

Effluent 

Figure 3.3: Water filtration model (Round hape) 
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