The environmentally benign pulping process of non- wood fibers in manufacture of Equisetum fibers cement boards
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Abstract
The demand for low-cost raw materials as natural fibers, being an abundant and renewable resource, has increased to produce fibers-cement boards. Equisetum telmateia fibers are an effective alternative source of cellulose and silica for producing fibers cement boards with acceptable properties. In order to use a new and the less polluting pulping process, retain the highest of silica by the pulp and also decrease the pulp xyloglucan content, NaOH,  H2O2 and Al2O3 were used for pulp production in this research. This paper investigates physical, mechanical and thermal properties of Equisetum fibers cement boards. The results indicatd that the optimum liquor to Equisetum ratio and alkali, Al2O3 and H2O2 charges on o.d. raw material (Equisetum telmateia) added soda process were, 8:1 ,12% , 3% and 9% respectively in 20°C for 24h. It was found that the Al2O3 and H2O2 added soda process increased the silica precipitatipon on pulps by about 29% and 26.23% compare  to soda process. In addition alkali treatment in the presence of H2O2 favoured solubilization of the large molecular size of hemicelluloses such az xyloglocan that inhibites cement hydration. The three-stage treatment together resulted in a retention of 83.23% of the original silica on pulp and offers highly practical and efficient solution to the non-wood pulping silica problem so that it is conclouded that the Al2O3 and H2O2 added soda proess gives the best precipitation of silica onto pulp and so that gives good properties in fibers cement boards. MOR, MOE, IB, thickness swelling and thermal conductivity of Equisetum fibers cement boards were 17.6, 4357.7 and 4.63 MPa, 1,1% and 0.15 w/m K. Comparison of commercial board composite confirmed that the Equisetum fibers cement composites have appropriate properties for making of building material. 
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