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thesis 

In addition to paper and board-like materials, foam forming technology enables the 
production of very porous and lightweight structures. This expands the possibilities 
of using cellulose fibers in, for example, filter, insulation and soft packaging 
materials. Foam can also be used to mix other challenging components, such as 
fibers of several millimeters in length and very light filler particles, into the fiber 
structures. When designing new materials, it is important to understand how the 
fibers behave in the foam and how this behavior affects the properties of the final 
product. In the thesis, the properties of wet wood fiber surfaces and the interaction 
between air bubbles and cellulose model surfaces and real fibers were investigated. 
Refined fiber surfaces were found to be gel-like in wet state, which was connected 
to the increased elongation of the dry fiber networks. Model surface studies 
revealed that hydrophilic cellulose surfaces and bubbles had weak attractive 
interaction. The interaction got stronger when the hydrophobicity of cellulose 
increased and weakened when a surfactant was added. The properties of the 
manufactured foam formed structures varied depending on the type of fiber and the 
surfactant. The differences were seen especially in fiber orientation and in strength 
behavior. These observations increase the general understanding of the fiber 
surface properties and the interaction mechanisms between bubbles and cellulose 
fibers in fiber-foams. The information can be applied with both water-, and foam 

forming processes in the production of cellulose-based materials. 
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