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Abstract: Biomass is one of Earth's most abundant renewable resources, characterized by its
renewability and environmental sustainability. It serves as a viable alternative to diminishing fossil fuel
resources. Globally, awareness of sustainable energy sources and the necessity for environmental
preservation is increasing, leading to greater investigation and utilization of biomass resources. These
resources are widely available, derived from agricultural residues, livestock manure, forestry by-
products, and urban waste. The complexity of biomass's chemical composition reflects its diversity,
including cellulose, hemicellulose, lignin, and various organic acids. Efficient and environmentally
sustainable separation technologies are crucial for maximizing the value and diverse applications of
biomass resources. These advanced technologies extract valuable components from biomass while
simultaneously reducing environmental impact. This article explores the complex structural
composition of biomass, reviews innovative component separation methods, and details applications of
its main components. A particular emphasis is placed on complete component separation technologies,

encompassing organic solvent extraction, deep eutectic solvents, and ionic liquids. Each method is
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evaluated based on its separation mechanisms, extraction efficiency, and influencing factors. The
growing global demand for sustainable, renewable energy and environmentally friendly materials
necessitates the discovery of novel separation mechanisms and technologies. Future research should
focus on cost-effective chemical reagents and environmentally responsible production practices.
Interdisciplinary collaboration can establish a cohesive industrial framework for addressing the
complexities of biomass conversion and utilization. Such collaboration can significantly enhance the
value and versatility of biomass resources, invigorating the biomass energy and materials sector with
economically viable and environmentally considerate innovations. In summary, these initiatives are
crucial for advancing biomass as a key contributor to global sustainability, aligning the biomass

industry with broader global sustainable development goals, and ensuring our energy and material needs

are met without harming the planet.
Keywords: Biomass;

utilization; Renewable energy
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Fig.1 Separation of biomass components to produce high value-added products
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Fig. 2 Lignocellulosic components of biomass
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Fig.3 Separation of lignocellulosic biomass components

by deep eutectic solvents
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Table 1 Price statistics of raw materials, reagents and products in the study by LI et al. 1981

£ Fx ikl F /7 120 H/USD
H 0.020 0 USD/kg 0.100 00 kg 0.002 0
ERAIET 0.068 0 USD/g 692.440 00 g 47.0859
LR —KEY 0.028 0 USD/g 747.600 00 g 20.932 8
24T (10 000 u/g) 0.128 9 USD/g 0.500 00 g 0.064 45
LR (AE>98%) 0.174 4 USD/g 0.100 00 g 0.017 44
HEE(30%) 571429 USD/m’ 0.000 04 m’ 0228 6
L 7428.57 USD/m’ 0.000 02 m’ 0.148 6
EEFK 0.500 0 USD/m’ 0.001 00 m’® 0.000 5
Z. 7504.000 0 USD/m’ 0.000 25 m’ 1.876 0
A 2 826.320 0 USD/m’ 0.000 035 m’ 0.098 921 2
Hi fig 0.120 0 USD/(kW+h) 6.000 00 kW-h 0.720 0
Tk 41.600 0 USD/g 0.040 00 g 1.664 0
1- T 3-3-F Jkwkme G Ak 0.470 0 USD/g 420.000 00 g 197.400 0
T 20 0.151 9 USD/mL 1.500.000 00 mL 227.850 0
N,N-Z R R e fre 0.055 84 USD/mL 2 025.000 00 mL 113.100 0
T 75 (L =5 AE ) 0.161 0 USD/g 96.140 00 g 15.478 5
S 572.252°8
ENDTESLXE 206.570 0 USD/g 2.05000 g 423.468 5
NDE 41 1.161 9 USD/g 101.200 00 g 117.584 8
AL AR W 9 ) 0.003 857 USD/g 18.400 00 g 0.070 0
LA R RN IR 2771.428 5 USD/m’ 0.040 00 m’ 110.857 1

=Yt 651.980 4
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