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The use of waste and side streams as substrate for man-made cellulosic fibers has received increased 

attention during the past years. Besides cellulose and other natural polymers, these alternative 

substrates often contain contaminations such as synthetic polymers, dyes, coatings, or other 

additives.[1-3] The quantity of additives or impurities is often small, but can impact the process and 

product quality severely. A pre-treatment is indispensable and refining strategies must be 

implemented to allow fibre production by means of Lyocell-type spinning processes.  

So far, our investigations have focused on the production of novel cellulosic Ioncell® textile fibres by 

the use of waste textile materials like cotton roll towels, hemp, viscose or Modal fibers. The quality 

and durability of Ioncell® fibres were determined, and a new technique for fibre production was 

introduced. Now, we extend the variety of materials and started to investigate the Recycling of 

Banknotes, Books of Former Ages and Ancient Wood from a Sunken Ship. Depending on the 

substrate, lignin, hemicelluloses, additives, like inks and dyes, binders, wax, are present. The materials 

are cut into pieces, shredded, grinded and pre-processed via well-known pulping processes (e.g. kraft 

pulping).[4, 5] The pulping processes are tailored towards the properties of the starting material. For 

instance, in case of some impurities (e.g. pigments, vat dyes) the implementation of a flotation step 

was fruitful.[6] Cellulose is recovered and new fibers are produced by means of the Ioncell® process.[7] 

The fiber properties are evaluated in detail and benchmarked against commercial fibers and fibers 

made from other recycled materials. 

This study guides future recycling strategies for challenging multi-component waste materials. 

 

Figure1: Illustration of the recycling strategies: banknotes to fibers (left), books to fibers (middle), ancient sunken 
ship (right). 
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