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Abstract 

Conventional textile polymer coatings have often been applied as homogeneous 

solutions or heterogeneous aqueous dispersions using energy intensive thermal 

drying techniques to solidify the coating. This is either physical drying by removing 

the coating solvent or chemical curing of the coating components. Nevertheless, 

both processes require higher temperatures provided by convection dryers and 

consequently they are cost-intensive and time consuming. On the other hand, 

radiation induced polymerization of textile coatings represents an ecological and 

economical alternative [1] using LEDs as energy saving radiation source. LEDs have 

been available from the UV up to the near infrared (NIR) region. NIR-LED arrays may 

possess some benefits compared to UV LEDs; that is a larger curing depth profile, the 

possibility to embed UV absorbers as well as yellow pigments, and initiation of 

thermal events by deactivation of the excited state that additionally functions as an 

absorber in the coating formulation [2]. 

 

 

Figure 1: Basic priniciple of a knife coating system for radiation curable coatings 

 



 

 

This contribution aims to develop a chemistry working in coating systems using a 

new low-energy radiation source; that is a NIR-LED array for the use of technical 

textiles to provide a basis to either supplement or substitute conventional textile 

coatings. Thus, the NIR sensitized photoinitiated polymerization using an initiator 

system comprising a polymethine dye as sensitizer and an iodonium salt as radical 

initiator represents an interesting alternative to cure typical textile polymer systems 

with either urethanacrylates or polyol acrylates.  This additionally requires the 

development of a formulation that efficiently cures under the radiation setup 

chosen. The components of the initiator system, the sensitizer 1 and the radical 

initiator 2 dissolve well in the coatings taken for solidification of the textile coatings. 

Particularly the iodonium salt 2 comprising the (CF3SO2)2N- anion significantly 

improves the solubility in the monomers. In some cases, the iodonium slat 2 was 1:1 

compatible with the highly viscous technical monomers chosen. 

 

 

 

 

The progress of crosslinking was studied with both FTIR and Photo-DSC. This resulted 

in a detailed pattern regarding the reactivity. Subsequently, selected formulations 

were transferred to textile substrates in which finishing effects and their 

permanence were compared with conventional finishing methods. The focus here 

was on the physical properties of the composite material such as flexibility, bending 

stiffness, abrasion resistance, and tear resistance. 
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Figure 2: NIR-curing setup combining 6 NIR-LED arrays on a specific carrier plate for 

exposure of a polyester substrate coated with multifunctional acrylic ester 
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