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Fig. 1 Mechanism diagram of pore structure regulation-type

modification technology for biochar
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Fig. 2 Reaction mechanism of biochar grafting specific

functional groups
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Fig.3 Biochar multi-mechanism synergistic strategy
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novel materials and biochar
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Table 1 Comparison of U( V[ ) adsorption performance of different modified biochars

5 B 55 pH S NE I [H] /min W45/ (mg + g 1) LB/ % EE PN
K-M-AIC 5 75 124.903 [20]
BC-Zn 6 100 21.9 [21]
BC-Zn-PA 6 210 331.2 [21]
Fe; Zn;-BC(900) 7 94. 36 [22]
CO I febsti 2R 3 1440 99. 2 [23]
ABC3 5 180 52.26 [28]
H, O UM A= W ¢ 5 240 77.58 [29]
KM-DIBC — 90 182. 90(JEK) » 132, 44 (G5 JU% KD [32]
PBC 3 240 228. 87 [35]
PA-C-RBC 5 2 240 418.78 [36]
WHBC-PO, 2.2~6.6 30 478 [37]
NP-BC 4 120 321 [38]
NBC 6 60 69. 63 [44]
LSBC-NH, 3~6 240 367.99 [45]
PEA-CTS@WBC 5 600 485. 89 [46]
BC-CTS 4 200 94. 85 [47]
LSBC-CTS/PEI 5 720 533. 89 [48]
nZVMn-WBC 5.5 90 473.48 [53]
Fe? @MBC 4 60 95. 50 [55]
MHPBC 5 240 189.6 [56]
B-CD@MFBC 4 240 156. 8 [57]
BC@Mg/Al-LDH 5 60 142. 37 [61]
BS-HAP 3 40 815. 2 [62]

TR R AR R A 4.0~9.0 10 >98 [63-64]
ZIF-8/BC-300 5 90 682. 75 [67]
ZBCG 5 120 239. 21 [68]
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Table 2 Comparison of U( V[ ) adsorption performance and characteristics of typical modified biochars
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Table 3 Correspondence between modification methods and dominant adsorption mechanisms of U( V[ )
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Research Progress and Prospects of Adsorption of U(V[) from Uranium-containing
Wastewater by Modified Biochar
LI Siyu"?,YUAN Zhihua'?,XIN Yan'?,SUN Zhanxue'?,ZHOU Zhongkui'*

(1. State Key Laboratory of Nuclear Resources and Environment , East China University of Technology »
Nanchang 330013,China;
2. School of Civil and Architectural Engineering ,East China University of Technology »
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Abstract: Modified biochar (BC) technology can significantly enhance the adsorption performance and
selectivity for U(VI) in uranium-containing wastewater by optimizing pore structures. introducing specific
functional groups, and constructing a multi-functional synergistic system. This review summarizes the
research status of modified biochar in the treatment of uranium-containing wastewater in recent years, with a
focus on modification strategies such as activation, surface functionalization (e. g., oxidation,
phosphorylation, amination), as well as the loading of novel composite materials including nano-zero-valent
iron, layered double hydroxides, and metal-organic frameworks. The adsorption mechanisms for U(V[),
including synergistic effects such as ion exchange, surface complexation, and reductive immobilization, are
analyzed. Meanwhile, the advantages, disadvantages, and applicable scenarios of various modification
methods are summarized. Future research directions are proposed, aiming to provide theoretical reference and
technical support for the engineering application of modified biochar in the treatment of uranium-containing
wastewater.

Key words: biochar; uranium; adsorption; modification technology; uranium-containing wastewater;

treatment; research progress



