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3 N-Hydroxyacetanilide (NHA)

4 Syringaldehyde

5 1-hydroxybenzotriazole (HBT)

® Lignin-derived natural mediators

7 P-coumaric acid
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3 Eco-friendly deinking process
4 Chemically deinked pulp
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! Printed cardboard
2 Carbohydrate hydrolase
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Abstract

Over the past few years, due to the shortage of forest resources as well as the
increasing consumption of paper and paperboard, many pulp and paper
manufacturers have developed the use of different sources of recycled
(secondary) fibers. Recycling of paper is an effective and eco-friendly way to
preserve forest resources, which eventually save the natural diversity and
energy. The use of biotechnology in various sectors of the cellulosic products
industries such as bio-pulping, bio-bleaching, bio-deinking, bio-wastewater
treatment, etc. has been considered and good achievements have been
obtained in this field. One of the most important applications of biotechnology
in the cellulosic industries is the use of enzymes in the processing of recycled
fibers. The use of enzymatic technologies, as environmental friendly process,
has led to changes in industrial processes as much as possible and indicated
great potential in solving many problems of recycled fibers, especially
problems related to waste paper deinking, pulp drainage rate, fiber
hornification, refining and stickies materials. In general, deinking with
enzymes under acidic or neutral conditions declines the chemicals usage and
reduces the yellowing of recycled paper under conventional alkaline deinking
conditions. Today, the use of cellulosic enzymes (cellulase and hemicellulase)
and oxidative enzymes (such as laccase) as well as amylase and pectinase have
shown acceptable results for deinking different types of waste paper and most
experiments in semi-industrial as well as industrial units have shown that
deinking with them can reduce the cost of chemicals, increase the separation
of ink particles and stickies, improve the pulp freeness (thus improving the
paper machine runability) and reduce the COD and BOD loads of the effluent.

Keywords: Wastewater pollution, Biotechnology, Recycled fiber processing,
Paper quality, Bio-deinking.
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