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Figure 1 Preparation and application of lignin-based
porous carbon absorbents.
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Figure 2 (a)Schematic diagram of lignin structure!'?l; (b) Basic structural units of lignin; (c) Structural composition of lignin

from different plant sources!'].
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Tablel Comparison of the structure and properties of four types of ligninl!7-24,
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Figure 3 MC synthesis via the soft-templating EISA method™3.
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Table 2  Structural parameters of lignin-based porous carbon materials prepared under different preparation methods and

activation conditions.

EEEA L 5%

JERH il 4% 7% il 2% 24 (o) (cn¥lg) i
s . Ak 450 °C, 60 min
AR PR PELEL A KGR 725 °C, 40 min 310.15 0.249 [48]
ZnCl,, 700 °C, 2 h 622.5 0.5728
TR AL AR BT 3 ez AL KCl, 700 °C, 2 h 527.1 0.5657 [49]
Fey(SO,);-xH,0, 700 °C, 2 h 271.7 0.2874
Y NS {7EN b 2Bk H,PO;, 450 °C, 1.5 h 2179 1.13 [50]
IR AR A AR, SRR i 4 H,PO;, 640 W, 5 min 1055 0.76 [51]
VNITES A2 A R AR FeCls; 800 W, 30 min 1177 0.66 [52]
TR AR ER 1679 0.369
P NGiEN T EN 2Bk KOH,800 °C, 3 h 844 0.294 [53]
HEEBARRR 856 0.364
AR iR s AL KOH, 800 °C, 2 h 1336.5 0.5702 [57]
{LZ NS KBTS 2 A AL KOH, 800 °C, 2 h 749.16 0.227 [71]
» e mns MgO, 500 °C, 1 h
TA T & MR AL 2 KOH : NaOH=1 : 2,900°C, 1 b 2281.98 1.14 [58]
TlA 5T & fh2EimAk RbCl, 600 °C, 2 h 433.32 0.2191 [75]
W#4k: 200 °C, 10 h
T BT 3= IKBAL A 22 TS 1 W 4k:H5PO;, 500 °C, 2 h; 729 0.38 [78]
KOH, 800 °C, 2 h 1537 0.66
Bt 7): GO
NG BRI, 225 1L fk: 500°C, 2 h 3223 2275 [79]

7%51k: KOH, 850 °C, 2 h

74k: 500 °C, 1 h
R ZNTE 2L . et ’ ) 2923 1.51 [81]
ik KOH, 800 °C, 40 min
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Review

Research Progress in the Preparation and Application of Lignin-based
Porous Carbon Adsorbents

HE Tao, LI Ying-ru, WANG Da-zheng, WANG Chun-hong”
(Key Laboratory of Function Polymer Materials, Ministry of Education, Institute of Polymer Chemistry, College of
Chemistry, Nankai University, Tianjin 300071, China)

Abstract Porous carbon adsorbents have broad application prospects in environmental remediation fields such as

wastewater treatment, gas adsorption, and storage due to their high specific surface area, rich pore structure,

strong controllability, and environmental friendliness. Lignin is a natural polymer with abundant reserves in
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nature, which has the advantages of high carbon content, low cost, and renewability. It is a high-quality porous
carbon material biomass precursor. The selection of precursors and preparation methods, as well as the design of
morphology, are important factors that affect the final structure and properties of lignin-based porous carbon
materials. This article mainly reviews the preparation methods of lignin based porous carbon adsorbents and the
current research status of their applications in water treatment and purification, gas adsorption and storage. It
summarizes the problems and challenges faced by lignin based porous carbon adsorbents and provides further
prospects for future research directions.
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