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Reduction of VOC Emissions in Footwear Production 

Supplanting Halogenation 
Replacement of the second-greatest source of VOC* emissions in footwear production by an alternative method 

for pretreatment prior to cementing, such as plasma or UV treatment, requires development of a control system 

for reliable and continuous monitoring of the quality of pretreatment during production. That is the goal of the 

PFI research project entitled “Development of UV- and Plasma-based Surface Pretreatment with NIR 

Spectroscopy for Process Monitoring as a Replacement for Halogenation Prior to Cementing with Dispersion 

Adhesives”. 

Together with the Project Coordinator PFI, the Institute for Surface and Thin-Layer Analysis (Institut für 

Oberflächen- und Schichtanalytik, IFOS) of Kaiserslautern Technical University is also participating in the project as 

a second research centre. Its task is to identify the structural and chemical changes taking place on the surface of 

the samples. Cooperation with IFOS also permits correlation of the spectra obtained by the relatively new NIR 

method with values from well-established surface analysis techniques (white-light interferometry, X-ray photon 

spectroscopy, etc.). This provides information about the surface concentrations of various oxygen compounds for 

different pretreatment methods, which can serve as quality criteria for subsequent cementing. 

A major task of the project is the construction and practical application of a compact demonstration unit for 

pretreatment of the surfaces of footwear materials with atmospheric-pressure plasma and UV light on a laboratory 

and a pilot scale. The unit permits combination of the two processes as well as the use of various carrier gases and 

atmospheres. Near infrared spectroscopy (NIR) is used to monitor the surface properties. This should serve as 

control variable for the desired surface pretreatment. The third project partner, Innovent e.V., will undertake 

laboratory-scale optimisation of the surface pretreatment. 

A switchover of production to dispersion adhesives and solvent-free surface pretreatment could reduce solvent 

consumption to below 25 g of VOC per pair of shoes (in accordance with Directive 1999/13 EC), even for heavy-duty 

footwear. This would go some way to cutting the competitive advantage of footwear produced in non-European 

factories which are not subject to such restrictions. Moreover, the new approach could contribute to a further 

improvement of working conditions in the footwear industry by eliminating the environmentally harmful 

halogenation process.  

This project bearing the number 18278BG is funded by the German Federation of 

Industrial Research Associations (AiF), for which we wish to express our thanks. A 

recently concluded PFI research project has already addressed the topic of using NIR 

spectroscopy for monitoring the quality of adhesion. More information is available 

here (pdf Download). 

 

*VOCs = Volatile Organic Compounds, which are hazardous to health and cause damage to the ozone layer 

Further information: 

Dipl.- Ing. (FH) Christoph Kaczmarzyk, PFI Research Facilities 

Tel.: +49 6331 2490 845, E-Mail: mailto:christoph.kaczmarzyk@pfi-pirmasens.de

http://newsletter.pfi-biotechnology.de/nl_dec_2014/img/pp_22_23_from%20PFI_Newsletter_01_12_EN_NIR.pdf
mailto:christoph.kaczmarzyk@pfi-pirmasens.de
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