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Table 1. Structural Properties of Urea formaldehyde and Melamine formaldehyde resins produced in Samad

Mashhad Company
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pH _ Density (gr/cm3) 50 8
Gelling (ﬂy 5L) The amount -
time (sec) L of solid Resin type
Viscosity at 25°C matter (%)
(centipoise)
Z. LA . ‘ L.
76 61 135 54 1.222 S e fionsl el
colorless Urea formaldehyde resin
S 2wl i eedlas 55
84 210 14.3 52 1.220 colorless Melamine formaldehyde
resin
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Table 2. Structural Properties of Nanochitosan prepared by Nano Novin Polymer Company
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- preparation sl AN molecular weight Properties
(2,3) sk method () (s (Dalton)
Concentrated gel Diameter of Acetylated
solids (%0) nanofibrils degree (%)
(nanometers)
12 . 40 80-85 50000-100000 o355
Chemical- .
A Nanochitosan
mechanical
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Table 3. Structural characteristics of montmorillonite nanoclay
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Table 4. The studied treatments
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Figure 1. X-ray diffraction pattern in pure chitosan nanofibers and nanocomposites containing chitosan
nanofibers
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Figure 2. X-ray diffraction pattern in pure clay nanoparticles and nanocomposites containing
nanoparticles containing nanoclay
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Figure 3 - Field emission type scanning electron microscope image. Picture A is a pure MF sample, Picture B is a
sample containing clay nanoparticles, and Picture C is a sample containing chitosan nanofibers.
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Table 5- Analysis of variance to study the meaningfulness of the difference between different groups for
antibacterial properties

Ol et e @bl azs  Cluspsem Olye oSk Folade (5in) s ls sime
Sources of changes Degrees of  sum of squares average of F value meaningfulness
freedom squares (sin)
B3 | HE ‘ .
sl S S AR 6 S 2 984.222 492.111 442.9 0.000

Staphylococcus aureus bacteria

et A s L 2 73156 365.778 71.75 0.000
Escherichia coli bacteria
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*: significance at 95% level, **: significance at 99% level and ns: non-significance®
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Figure 4. Diagram of the effect of using nano materials on the antibacterial properties against Staphylococcus in
the produced melamine laminates
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Figure 5. Comparison of the antibacterial effects of laminates containing nanoparticles with pure laminate
(letters A, B and P correspond to the samples of pure laminates, samples containing nan clay and samples

containing Nano chitosan respectively) against Staphylococcus aureus bacteria.
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Figure 6. Diagram of the effect of using Nano materials on antibacterial properties against Escherichia coli in
produced melamine laminates
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Figure 7- Comparison of the antibacterial effects of laminates containing nanoparticles with pure laminate
(letters A, B, and P correspond to the samples of pure laminates, samples containing Nan clay and samples

containing Nano chitosan respectively) against Escherichia coli bacteria.
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Abstract

Researches on antimicrobial coatings to protect surfaces from remnants of microorganisms on
the surfaces in the environment that can lead to the spread of diseases in human societies, has
attracted a remarkable interest. In this regard, the effects of chitosan nanofibers and clay
nanoparticles (sodium montmorillonite) on antibacterial properties of melamine coatings were
investigated. Urea formaldehyde and melamine formaldehyde resins were prepared by adding
nanomaterials to each of them 1% by weight using a mechanical-ultrasound mixing method. The
distribution and presence of nanomaterials in the resin and the antibacterial properties of
melamine coatings were studied. To investigate the antibacterial properties of melamine coatings
prepared, two type Gram-positive bacteria (Staphylococcus aureus) and Gram-negative bacteria
(Escherichia coli) were used. The results of X-ray diffraction and field-emission electron
microscopy images, confirmed the proper distribution of chitosan nanofibers and clay
nanoparticles in the polymer. The results also showed that by adding nanomaterials to the resins
used in the melamine coating, the antibacterial properties of the coatings can be remarkably
improved. On the other hand, the study of antibacterial properties of coatings showed that chitosan
nanofibers had stronger antibacterial properties than clay montmorillonite Na* nanoparticles.

Keywords: Melamine coating, clay montmorillonite Na® nanoparticles, chitosan nanofibers,
antibacterial, Staphylococcus aureus, Escherichia coli.



