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The effect of UV-irradiation on the thermal stability of
modified urea-formaldehyde resins with
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The montmorillonite as a 2:1 smectite type clay has two tetrahedral sheets of silica sandwiching
the alumina octahedral sheet. The particles of this mineral are plate-shaped with the thickness of
0.96 nm and an average diameter about 1 um. This type of clay (K10) is using to improve the
characteristics of different materials in the fields of catalysis, food additives, polymers, sorbents, etc.
In this study thermally activated montmorillonite (DK10) was used because the thermal treatment
alters its properties. The degree of activation was determined using specific surface measurement
(Sear’s method). The specific surface area (SSA) of K10 was 119 m2/g but after the thermal treatmant
it was 317.4 m2/g. The effect of UV-irradiation on the thermal stability of a urea-formaldehide resin
(UF) nanocomposites based on DTK10 was assessed. For this purpose UF nanocomposites were
synthesized and irradiated using UV light at two wavelengths 1 (254 and 366 nm). Characterization of
nanocomposites with modified and not modified clay was performed using XRD, FTIR, and TG/DTA
analysis. The peaks at 2q values of 26.74, 26.6, 26.54, 26.6 originate from quartz in sample DTK10,
non-irradiated UF/DTK10 and UV-irradiated sample at =254 nm and 1= 366nm, respectively. From
the IR spectra it was assessed that intensity of the carboxyl group at 1630 cm~ decreased with UV-
irradiation in modified nanocomposite. The aliphatic stretch band about 2956 cm-* and —C—-O band
at 1130 cm also decreases due to the formation of hydrogen bonds with the hydroxyl groups on the
DTKi10 surface. Based on thermogravimetric measurements it was estimated that before and after
UV-irradiation modified UF/DTK10 nanocomposites have almost identical temperature intervals in
which degradation processes are occurred. The total mass loss for non-irradiated and irradiated
UF/DTK10 was 60.18, 55.26 and 58.6%, respectively.
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