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Abstract
Currently, the PU industry is heavily petroleum-dependent, because its two major feedstocks, i.e. polyols and isocyanates, are largely petroleum-derived. Due to concerns over the depletion of fossil resources, pollution, waste disposal issue, there has been a great deal of interest in developing bio-based polyols from renewable resources. One common method used to produce bio-polyols is the liquefaction of lignocellulosic biomass by different solvents such as crude glycerol that this bio solvent has defects such as weak efficiency. In this research, polyethylene glycol (PEG) was used as co-solvent to increase efficiency of crude glycerol in sawdust liquefaction process. The influence of process variables were measured on the polyol properties, namely biomass conversion ratio, acid number, hydroxyl number and viscosity. Then, rigid polyurethane foam will be prepared under optimum conditions. Also, for promotion of PU foams properties, nanocrystal cellulose was added as an additive to pure foam in three different levels 1, 3 and 5%. The structural characteristics of nanoparticles were determined by atomic force microscopy (AFM). The properties of polyurethane foams were investigated by scanning electron microscope (SEM), fourier transform infrared spectroscopy (FT-IR), thermogravimetric analysis (TGA) and differential scaning calorimetry (DSC). Also the density, impact strength, compression strength and thermal conductivity of the foams were measured according to predetermined standards. The results showed that the best type of polyol was obtained in the optimum conditions of sawdust liquefaction with a weight ratio of PEG/CG (20/80) at 200 °C and after 200 minutes. The addition of nanocrystalline cellulose improved the mechanical and thermal properties of foams. In addition, increasing the percentage of nanocrystals reduced the size of cell pores, increased density, compressive and impact strength. Also, the minimum thermal conductivity and the highest degradation temperature were obtained for 5% nano cellulose reinforced foams.
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Fig. SEM micrographs of nanocomposite foams with various nanocellulose content, a: Control, b: 1%, c: 3% and d: 5% 
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