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Figure 1- SEM micrograph of the sheet surface treated with nanosilver
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Figure 2- The effect of using nanosilver on paper ash content
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Figure 2- The effect of using nanosilver on decreasing of Escherichia coli bacterial growth
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Figure 2- The effect of using nanosilver on decreasing of Bacillus subtilis bacterial growth
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Figure 6- The effect of using Nanosilver on paper bulk

c‘aaﬂtjl.bgbLJ.OLSJQ:.}&Zw)})&gub)b)w&Jﬁdwdueuﬂbw

YA

WWW.SID.ir


www.SID.ir

oS 51,31 ol

AB BC
s A
s -
;-
v -
v 4
y
T . Yo Yoo

o, lyd gl ckle
(Nanosilver conc. (ppm
RS SaS 5 4 Caglis pasls 5o @50 Sheslinnl bV IS
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Figure 8- The effect of using Nanaosilver on paper tear index
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Figure 9- The effect of using Nanosilver on paper brightness.
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Figure 10- The effect of using Nanosilver on paper opacity
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Abstract

Background and objectives: Paper plays an important role in supplying human
requirements. Sanitary papers have special place between various types of papers.
One the most important requirement of sanitary papers is to be sterilized. On the
other hand, in this type of paper, improving of antibacterial property is too
important that it is neglected.in paper industries of our country. In this study silver
nano particles were used to improve the antibacterial properties of paper.

Materials and methods: This material was used at two levels of concentration (25
ppm and 100 ppm_in pulp suspension). All hand-sheet’s antibacterial properties
were evaluated using the.OD method. In this method Escherichia coli bacteria and
Bacillus subtilis bacteria were used. theses tow bacteria are representative of Gram-
positive and Gram-negative bacteria respectively.

Results: handsheet treated with nanosilver at concentration of 100 ppm decreased
the growth of Escherichia coli bacteria by about 98% while; handsheet treated with
nanosilver at concentration of 25 ppm just decreased the growth of Escherichia coli
bacteria by about 63%. So, antibacterial properties of paper increased with
increasing of nanosilver retention. The results showed that using nanosilver also
decreased the growth of Bacillus subtilis bacteria. Using nanosilver at
concentrations of 25ppm and 100 ppm decreased the growth of Escherichia coli
bacteria by about 49% and 55% respectively.

*Corresponding author: afra@gau.ac.i
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Conclusion: Results have shown that silver nanoparticles at the same consumption
levels had a larger reduction in growth of E. coli in comparison to Bacillus. Also,
all concentration levels of nano silver reduced the growth of both bacteria, but low
consumption value of nano silver (25 ppm) reduced the growth of both bacteria
significantly that is very important in terms of its safety and health. Finally,
according to the results, the use of nano silver didn’t show conventional negative
effects of additives and fillers on reducing of some physical, mechanical and
optical properties. Comparing the results of physical, mechanical and optical
properties of treated paper and control one showed that using nanosilver as
antibacterial agent didn’t result in negative side effect (that could be seen in using
conventional antibacterial additives).

Keywords: Nano silver, Anti-bacterial properties, Escherichia coli, Bacillus subtilis

Yo


www.SID.ir

