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1. Introduction – Environmentally friendly (Green or Bio-) composites have been gathering much more

attention since environmental concerns and regulations are increasing. Eco-composites have

advantageous points of biodegradability, recyclability, low density and cost-effective characteristics.

These advantages open ways to natural fillers on potential replacement for man-made fibers in several

application areas from packaging to automobile manufacture. Developing composites using polymers

based on renewable resources with natural fillers makes material more eco-friendly. The incompatibility

between hydrophilic natural filler and hydrophobic polymer matrix is the major restriction for production

of eco-composites to have desirable properties. Several treatment methods were applied to natural filler

surface in order to improve the interfacial adhesion between polymer and filler.

Easily processable and fully recyclable character of thermoplastic polyurethane (TPU) makes it cost 

effective for many applications. Majority of TPU applications are composed of engineering and footwear. 

Eco grade TPU is a new class that is produced from renewably sourced polyols (Cerenol) with a content 

of 46%. This property makes it possible for material researchers to develop recyclable eco-composites by 

incorporating natural materials into composite structures. Jute fiber (JF) has good mechanical properties. 

JF reinforced polymeric composites have been developed for transport and construction applications in 

recent years. 

2. Experimental - Previous reviews have shown that hot water, alkaline, silane, benzoyl peroxide,

isocyanate and permanganate treatments have been widely used to improve the interfacial adhesion

between lignocellulosics and polymer matrix. In our previous studies, these treatments were applied to

rice straw and flax fiber surfaces in order to improve their adhesion and dispersion in bio-based TPU

matrix. In this study, JFs were surface treated by alkaline, silane and ecograde epoxy resin. Surface

characteristics of fibers were examined by FTIR scanning electron microscopy (SEM) and EDX analysis.

TPU composites were prepared via melt compounding in a micro-extruder. Filler loadings were kept

constant at 30% by weight in all composites. The effect of surface modification of JF on mechanical,

flow, water ageing and morphological properties of TPU based eco-composites were investigated by

tensile and Shore hardness tests, melt flow index test, water absorption test and SEM, respectively.

3. Results and Discussion - According to test results silane and epoxy treatments led to enhanced

mechanical performance due to increase for interfacial interactions between fiber surfaces and TPU

matrix. Silane treated JF containing sample exhibited the lowest water absorption among composites

thanks to hydrophobic character of silane layer.

4. Conclusions - It was concluded that silane and epoxy modifications would be suitable for JF with TPU

matrix bio-composites. TPU based composites filled with silane treated JF would be considered for

outdoor applications due to their good water uptake performance.
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