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Abstract: Biomass represents a fundamental component of the Earth's most abundant renewable
resources, distinguished by its renewability and environmental sustainability, thereby serving as a viable
alternative to diminishing fossil fuels. Globally, there is an increasing awareness regarding the
significance of sustainable energy sources and the necessity for environmental preservation, which has
elevated the investigation and utilization of biomass resources to a prominent position. These resources
are widely available and come from agricultural residues, livestock manure, and forestry byproducts.
The diversity of biomass is complemented by the complexity of its chemical composition, which
includes various components such as cellulose, hemicellulose, lignin, and various organic acids.
Maximizing the potential of biomass resources for their high-value and diverse applications relies on the

implementation of separation technologies that are both efficient and environmentally sustainable.
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These advanced technologies serve a dual purpose: they are capable of extracting valuable components
from biomass while simultaneously reducing the environmental impact. This article explores the
complex structural composition of biomass, reviews innovative methods for component separation, and
provides insights into the diverse applications of its main components. A particular emphasis will be
placed on a thorough analysis of full-component separation technologies, encompassing various
methodologies, including organic solvent extraction, the use of deep eutectic solvents, and the
application of ionic liquids. Each method will be evaluated in terms of its separation mechanisms,
extraction efficiency, and the factors that may influence the process. As the global demand for
sustainable, renewable energy sources and environmentally friendly materials continues to grow, there
is an urgent need to discover novel separation mechanisms and technologies. These advancements
should be based on the prudent use of cost-effective chemical reagents and a commitment to
environmentally responsible production practices. By promoting interdisciplinary collaboration, it is
feasible to establish a cohesive industrial framework that can address the complexities associated with
biomass conversion and utilization. Such collaborative efforts have the potential to significantly
enhance the value and versatility of biomass resources, thereby invigorating the biomass energy and
materials sector with innovations that are both economically viable and environmentally friendly. In
summary, these initiatives are crucial for advancing biomass as a key contributor to global
sustainability. They play an essential role in aligning the biomass industry with global sustainable

development goals, ensuring that our energy and material requirements are met without jeopardizing the

health of our planet.

Keywords: Biomass; Component separation;

utilization; Renewable energy

0 51 7T

MR, RE TR E T A BRPE R T KR
FRAE 2019 4F [H Prag I & (IEA) B #ss, 2 ERBE TR
TR T LU B4R 1.3% Bk B R K, T vk A 18k
b A Ao B AR AT 11 R R O 1) A T g R,
FELTS 5ET, A9 9 URAE R mT A e VR A —Fh
W, HEZMH M e . AR ERTE R
TFHIYI . s, Y LA A Bk 37 25 A DL I
XEETIETIZAFTET AR A 2017 4RBA R ER
55 BLK 2 (UNEP) (14 5 48 Y, FHE oA Rt
A= W) IR R A A A JR 30D TR = A AR HE R T ek D
21 80%" . AR LA M R AE D25 (WBA) A5 1Y
(2023 S ERAWIRE RS TR ), 2020 4FA= )
IR o5 AR AR BRI 96%, & ERAEY)
RETRAK R B B3R 40 o Rk, FF & ) AR 9 I
TR [ S A TR U L Bl R R E AR, ST R RE TR S5 F
R ERE XL,

H AT, AW B R 4 5 v 8 SR R E R E
iTEC Rt b BUL7/b N e ST Ra eX. 7y BTN
W A= 0 T 5 AN AR IR RL A W B B A2

Structural directional regulation; Resource

A ) T AR A s B I o ARE WBA A
(1)€2024 F 2Bk AP R RE GRS ) BoR, 2024 45
SRR AR T AR 9 746.11 {25t (P E 5
2226.99 12.7C), Wit 2030 4EHE 2 13 513.52 fZ.7C,
EE AWK R 569" KIFRAUEEY RN —F
Bz IR AT AR R, Ao 5 A
AL, - HA =& 0™ 2 IR R A S5 e
AR AR £ 2 A= W) A NE T AR A TS AR
B SRR SRR e E N R < A

KT YEE Y AR R —Fh B2 22 2 R W), %5
AT BN L 433 B0 B, A3 T 5 220
FHIMERE, 1 25 S EOR R IR 5% . ARk, X
KIREF AP T o8 R EER TR R E
T RN SR €000 20 8 7k, DA S B AR W 0 R ) v
A . o, BT 2404300 B F H ) R 4R 20 A
W JBORE o B AR S s S B RN A T SR A . A
ST AR 3 R R S5, A T
TR E S e B w1 R TR e
2, AT LA R A W 5 ) v ORI, kD B R TR
B, A = 5 S W L R AT AT, S A= B Y
EEALR R —E 2% (K 1),



- 126 -

F39EF 3 M

Fig. 1 Separation of biomass components to produce high value-added products
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Fig. 2 Composition of lignocellulosic biomass
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Fig.3 Separation of lignocellulosic biomass components
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Table 1 Price statistics of raw materials, reagents and products in the study by LI et al. 1981
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HFR LiRZ xS FHHLE ™ A F M H/USD
H 0.020 0 USD/kg 0.100 00 kg 0.002 0
XA 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
2F4E T (10 000 u/g) 0.128 9 USD/; 0.500 00 g 0.064 45
i
LR (AE>98%) 0.174 4 USD/g 0.100 00 g 0.017 44
AL A (30%) 5714.29 USD/m’ 0.000 04 m’ 0.228 6
PR 7 428.57 USD/m’ 0.000 02 m’ 0.148 6
EETK 0.500 0 USD/m’ 0.001 00 m’ 0.000 5
B 7504.000 0 USD/m’ 0.000 25 m’ 1.876 0
B i 2826.320 0 USD/m’ 0.000 035 m’ 0.098 921 2
Hi g 0.120 0 USD/(kW"h) 6.000 00 kW-h 0.720 0
atg 41.600 0 USD/g 0.040 00 g 1.664 0
1- T -3 o S Ak R 0.470 0 USD/g 420.000 00 g 197.400 0
T H LT 0.151 9 USD/mL 1500.000 00 mL 227.850 0
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TR (& E5RA:) 0.161 0 USD/g 96.140 00 g 15.478 5
BRAR — 572.252 8
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AL A 9 ) 0.003 857 USD/g 18.400 00 g 0.070 0
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