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Straw thermoplastic composites are not economically competitive with similar wood-based composites because of high feedstock transportation and storage costs, high surface area fines, and poor penetration of the plastic into the lignocellulose matrix.  White rot fungi selectively remove hemicellulose and lignin, and could potentially be effective in distributed treatments or while in storage, as an upgrading step for production of improved feedstock for straw composites.

Bench-scale experiments were performed to bracket moisture and degradation time using Pleurotus ostreatus to upgrade unsterile straw stems. Overall degradation was better at higher moisture and inoculum loads.  Longer treatments gave progressively smaller gains in xylan removal. Selectivity for xylan degradation, indicating the competitiveness of P. ostreatus, was better at lower moisture, higher inoculum, and shorter duration.  Stems were treated with P. ostreatus at 40 mg/g stems and 160% gravimetric moisture for 0, 6, and 12 weeks.  Treated and untreated straw stems, high density polyethylene (HDPE), lubricants, and maleated polyethylene blends (MAPE) were varied in composite formulations to evaluate the relative impact of these variables on the extruded product.  The composite evaluation included physical and mechanical properties, evaluation of the composite structure, and quantification of the crystallization of HDPE/MAPE.

