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ANUSARA KAEOKAN : SYNTHESIS OF IRON NANO-PARTICLES
BY EUCALYPTUS LEAF EXTRACT AND ULTRASONIC WAVE
IRRADIATION FOR GLYPHOSATE TREATMENT IN SOIL

USING FENTON-LIKE REACTION. THESIS ADVISOR :

APICHON WATCHARENWONG, Ph.D., 123 PP.

GLYPHOSATE/ EUCALYPTUS LEAF EXTRACT/ ULTRASONIC WAVE/IRON

NANO-PARTICLES

This research was to study the synthesis of iron nanoparticles by eucalyptus leaf
extract and ultrasonic wave radiation for glyphosate treatment in soil using a Fenton-
like reaction. The experiment was divided into two parts as 1) the characterization study
of the synthesized iron nanoparticles (Fe-NPs) and 2) the treatment of glyphosate using
iron nanoparticle in the Fenton- like process. After the synthesis, the characteristic of
iron nanoparticles was investiga.ted using XPS, BET, XAS XRD, FTIR, FESEM, TEM,
and pHpzc. Iron nanoparticles synthesized using eucalyptus leaf extract with ultrasonic
waves 1000 W 20 kHz and using a 0.2 molar of ferrous iron (Fe-NPs-EL-UL 1000 W)
had the highest iron content up to 2.61%, as proved by XPS. This sample was selected
for the treatment of glyphosate. The specific surface area was 26.805 square meters per
gram, which is higher than without using ultrasonic waves radiation. The synthesized
iron nanoparticle had an average diameter of approximately 60 nm, as proved by FESEM
and TEM. Besides, FTIR indicated the polyphenol, which is an organic carbon compound
on the surface of the iron nanoparticles. XAS showed that iron was Fe**-polyphenol
complexes. The study of glyphosate treatment was divided into aqueous glyphosate

treatment and soil glyphosate treatment in the Fenton-like process. The results found that



the combination of iron nanoparticles and SPS for the treatment of glyphosate (Fe 1 g/
L+ SPSSmM+ GLY 20 ppm + pH 7) had the highest glyphosate removal efficiency
within 60 minutes, accounting for 82.64%. The persulfate free radical plays a crucial role
in glyphosate removal. The treatment of glyphosate in saturated soil showed a total

efficiency of 74.97%.
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