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The effect of UV-irradiation on the thermal stability of 
modified urea-formaldehyde resins with 

thermally activated montmorillonite 
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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 μm. 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 l (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 l=254 nm and l= 366nm, respectively. From 
the IR spectra it was assessed that intensity of the carboxyl group at 1630 cm−1 decreased with UV-
irradiation in modified nanocomposite. The aliphatic stretch band about 2956 cm−1 and –C–O band 
at 1130 cm−1 also decreases due to the formation of hydrogen bonds with the hydroxyl groups on the 
DTK10 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. 

https://doi.org/10.21175/rad.abstr.book.2021.15.19
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Irradiation resistance of elastomeric composites 
based on NR/CSM blend and waste rubber powder 
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Suzana Samaržija Jovanović3, Vesna Teofilović4, Marija Marković5, 

Jelena Pavličević4, Jaroslava Budinski Simendić4 
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Effect of waste rubber particles (WTR) size on elastomers based on natural rubber and 
chlorosulfonated polyethylene rubber (NR/CSM= 50:50) was studied. Two types of WTR with 
different particle size (150–250 μm and 450–600μm) were used. The content of carbon black was 
constant but the content of WTR was varied from 0 to 40 phr. The compounds were prepared by two-
roll mill. The crosslinked materials were obtained in hydraulic press. The irradiation of prepared 
composite materials was carried out using 60Co gamma source at ambient temperature with the dose 
rate 10 kGyh-1 and different total absorbed dose (100, 200 and 400 kGy). The morphology of the 
samples was examined by scanning electron microscopy. It was assessed that WTR with smaller size 
got uniform dispersion. Mechanicals properties were assessed for irradiated and not-irradiated 
samples. It was estimated that the waste rubber particles with smaller size affected better 
enhancement of the mechanical properties. However, tensile strength and elongation at break 
decreased with increasing of WTR content. 
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