Atmospheric plasma for modification of rubber composites:
Insights into curing and mechanical properties
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The motivation of this work is to investigate the ¥
influence of atmospheric plasma on the curing
properties of rubber composites and to analyze
how plasma treatment affect their mechanical
properties. A better understanding of these
processes may contribute to the development Dlasma
of more efficient and environmentally friendly DCSBD |
material treatment methods, as well as to the ‘
optimization of their application in industrial
practice.
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Fig. 2 The changes induced by plasma on the curing and tensile

CHEMICAL ANALYSIS

Vulcanization parameters Rheology parameters
- Otc90 mtc2 WCRI BML OMH @deftaM Fig. 1 The effect of plasma modification on rubber
;0 € composite prior to curing
7.4 1 5.2 >
"'E' e — 68 P—-—
= 7.2 10: 54.8 66 2
— c - 1]
g 7 E A4 64 =
+ £ Tm = 62 ©
6.8 iy 4 T
60 S
6.6 0 3.6 58

Control NRC-1 NRC-2 NRC-3 NRC-4 NRC-5 Control NRC-1 NRC-2 NRC-3 NRC-4 NRC-5 O
£
Tensile strength Elongation at break S
22 300
20 i i 250 A
= 18 . 200 Control L
& 16 X 150 A~ . N .A_qh
‘2"14 100
12 50 1200 1000 800 600 400 200 0
10 0 Binding energy (eV)
Control NRC-1 NRC-2 NRC-3 NRC-4 NRC-5 Control NRC-1 NRC-2 NRC-3 NRC-4 NRC-5

CONCLUSION

* The results showed that atmospheric-pressure
DCSBD plasma accelerated the curing process, with
shorter exposure times (NRC-1) leading to even
greater curing acceleration. XPS and FTIR analysis
revealed microstructural changes related to the
incorporation of polar functional groups into the
rubber composite backbone. These findings
suggest that plasma treatment induced surface
charging through the formation of oxygen-
containing functionalities and reactive species,
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Wavenumber (cm™) Wavenumber (cm™) during vulcanization, contributing to faster curing
and improved tensile properties.
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Fig. 3 The effect of plasma modification on cured rubber composite: a) dark
area, b) light area silvia.durisova@tnuni.sk
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