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1. Introduction – Life BAQUA project aims at turning waste into a resource, by recycling a waste

previously considered valueless (banana pseudostem) by means of a novel methodology for extracting

natural fibres and pulp. This reduces the landfilling of this waste and serves as a source of natural fibres

for composites. Results obtained for different combinations are presented here, where the objective has

been to obtain functional parts that meet the requirements and maximizing the inclusion of fibers in the

composite material.

Banana fibre is a cellulosic bast fibre obtained from the leaves, which form the pseudostem of this

musaceae plant. Once the fruits have been harvested, pseudostems are usually left in the plantation,

producing problems for the forthcoming harvesting. Results found in different researches show significant

improving of mechanical behavior of plastics parts due to the use of natural fibres, mainly resistance and

elastic modulus in tensile and flexural tests. Extensively work has been done on the potential application

of natural plant fibers to reinforce composite materials in automotive and other industrial sectors.

2. Experimental - The pilot plant used is formed by a first scraping module. Then, the fibres are cut to

the desired length (3 mm) and they were chemically treated with 1N NaOH for 1 hour, at room

temperature. They were washed until neutral pH and dried. Demonstrators were performed by injection of

PP and ABS up to 20% of fiber inclusion. The demonstrators by extrusion-blowing were obtained in

combination of the fiber with Bio-PBS, PLA and a starch-based polymer up to 10% of fiber inclusion.

Specifically tests and LCA have been performed.

3. Results and Discussion – The successful combination of HDPE with banana fibers has been achieved

up to 20%. A mounting sleever was manufactured and the compression resistance of the ring was

increased by 800%. A housing device previously made in ABS was satisfactorily manufactured in

ABS+10% fibres but also in HDPE+20% fibres.

The combined use of the fibers treated with the chosen biodegradable or compostable materials (bioPBS,

PLA, starch-based polymer) has been satisfactory by 5%, but for larger percentages discontinuities

appeared. The films obtained have been tested as covers of the banana fruit: bags of PBS were the ones

that less erosion the fruit, and those of PLA too rigid to fulfill their function. In the case of extruded film,

the LCA balance reports negative results for the use of treated fiber.

4. Conclusions – Functional demonstrators have been obtained replacing between 5 and 20% the use of

plastic materials for banana fibers. Specific properties of the injected parts have been improved, which

enables the possibility to redesign parts and reduce their weight. The use of micronized fiber in films is an

improvement solution to reduce pores. The balance of LCA indicates that the operations to which the

fiber is subjected reduce the environmental benefits of using them, so it is proposed to reduce or eliminate

the chemical treatment.
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