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Preface 

This handbook provides a comprehensive and up-to-date understanding of lignin 
and its dynamic role in modern science and industry. Lignin, a complex and 
abundant plant polymer, has been widely researched for its diverse applications in 
areas such as biofuels, composite materials, and carbon fibers. Despite its immense 
potential, there is still a great deal of unexplored research on lignin. With growing 
global emphasis on sustainability, lignin has emerged as a promising renewable 
resource for energy and as a valuable raw material for chemicals and advanced 
materials. This handbook provides a comprehensive overview of lignin, 
encompassing its structure, extraction methods, and characterization techniques, 
functionalization, surface modification, and properties of lignin-based materials. 
The functionalization of lignin covers different chemical and physical modification 
techniques, including oxidation, esterification, and grafting. It also discusses the 
different functional groups of lignin and their modification to enhance specific 
material properties. Furthermore, the surface modification of lignin-based materials 
is explored through the use of nanotechnology and other advanced techniques to 
enhance their functionality and performance. It also explores how the surface 
properties of lignin-based materials can be modified to enhance their functionality 
and performance. It also discusses the potential applications of lignin-based mate-
rials in various industries, such as the automotive, packaging, and construction 
industries. Latest research and developments in the field of lignin-based materials, 
along with an in-depth understanding of their potential applications in various 
industries including automotive, packaging, and construction, are also covered. 

Overall, this handbook is intended for researchers, students, and professionals in 
chemistry, materials science, biology, and environmental science who are interested 
in the dynamic field of lignin and its diverse applications in various fields. 
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Indonesia, Egypt, Morocco, Brazil, France, China, Sweden, Ireland, Pakistan, South 
Korea, and Bangladesh, resulting in a globally informed and richly contextualized 
resource. 
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Ultraviolet spectroscopy, 320 
Unaltered lignin, 724 
Unmodified lignin, 724, 1354 
Unsaturated polyester resins (UPR), 1073 
Utilisation of lignin, 947 
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Valence band edge, 1507 
Valorization, 8, 88–91, 972, 1614 
Value-added chemicals, 749, 770 
Value-added products, 201, 852 
Vanillic acid, 193, 679 
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Versatile peroxidases, 773 
Vertical continuous digesters, 291 
Vesicular micelles, 421 
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Viscosity, 1486 
Viscous modulus, 63 
Visualization techniques 

chemical staining (see Chemical staining) 
choosing the right technique, 406 
importance, 405 
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Volatile organic compounds (VOCs), 1628 
VOSviewer, 1438 
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Washing, 408 
Waste management, 1188 
Waste utilization, 1122 
Waste valorization, 1437 
Wastewater treatment, 772, 1050–1052 
Water-based adhesives and coatings, 878 
Water-based pollutants, 907 
Water-carbohydrate hydrogen bonds, 142 
Water hyacinth (WH), 1161, 1165 
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alkali treatment, 1178, 1180 
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bioethanol production, 1167 
carbon source, 1181 
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challenges, 1188, 1189 
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ethanol fermentation, 1182 
experimental procedure, 1178 
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fermentation and bioethanol production, 
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fiber content, 1174 
fresh plants, 1172 
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lignin degradation, 1186 
lignocellulosic bioethanol, 1165 
lignocellulosic biomasses, 1162–1165 
microorganisms, 1168, 1172 
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raw material preparation, 1170 
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technological advancements, 1186 
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Water purification 
biocompatibility, 1406 
biodegradability, 1406 
biodegradation of organic dyes, 

1418–1422 
biodegradation of organic pollutants, 

1422–1425 
biodegradation of PAHs, 1425 
bioremediation, 1405 
biotechnological methods, 1405 
environmental systems, 1429–1430 
immobilized enzymes, 1414–1415 
lignocellulosic biomass, 1406 
magnetic properties, 1413–1414 
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physical and chemical methods, 1405 
porous lignin-based materials, 1406–1409 

Water treatment, 870, 878, 879 
Water vapor permeability (WVP), 1381, 1383, 

1384 
Weathering, 1067, 1075 
WestVaco process, 181, 184 
Wet air oxidation (WAO), 797 
Wet-end additive, 1629 
Wheat straw alkali lignin (WSAL), 664 
Whey protein isolate (WPI), 1378 
White liquor, 1269 
White rot fungi (WRF), 1428 
Wiesner stain, 403 
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Worm-like micelles, 420
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