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The effect of combined colloidal nano silver hydrothermal treatment on weight
changes and chemical structure of beech wood (Fagus orientalis)

Abstract

In this research, synthesis of colloidal silver nano-particles, as
well as the effect of combined colloidal nano-silver and
hydrothermal modification on weight and chemical changes
of beech (Fagus orientalis) wood through spectroscopic FTIR
was investigated. Treatment levels were divided into 4 groups
namely, control, nano- impregnated, hydrothermal, and nano-
hydrothermal. ~ Hydrothermal and  nano-hydrothermal
treatments were separated into two temperatures (150 and
170°C) and two times (30 and 45 min) with total of 10
treatment levels. Colloidal Nano silver with 100 ppm
concentration was prepared. The scanning electron
microscope images clearly proved the presence, size and
appropriate distribution of colloidal silver nanoparticles in
wood particles. With regard to the results, increasing the time
and temperature of hydrothermal treatment had significant
effect on weight changes. Also, colloidal nano silver
intensified weight loss, which was maximum at 170°C. The
FTIR spectra indicated that increase in the temperature and
time of hydrothermal treatment declined absorbance
intensities in wave numbers of 3422.25, 2922.38, 1740.55,
1330.50, 1243.39, and 1053.05cm-1 due to breakdown of
acetyl groups in hemicelluloses and decrease in hydrophilic
sites. These reductions were more obvious in samples treated
with nano hydrothermal method compared to those which
were hydrothermally treated.

Keywords: Colloidal nano silver- hydrothermal, beech,
weight changes, FTIR, Scanning electron microscope.
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