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Research progress on magnetic biochar for removal of antibiotics from water
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Abstract; Recently, there has been a significant focus on the issue of antibiotic pollution in water bodies. As a
novel adsorbent material, magnetic biochar exhibits excellent potential for antibiotic removal due to its exceptional
porosity, extensive surface area, abundant functional groups, and ease of recovery. This paper outlines the typical
characteristics of magnetic biochar compared to conventional biochar. It summarizes the principles of various
preparation methods, including pyrolysis, coprecipitation, hydrothermal synthesis, and ball milling, while
comparing the crucial preparation conditions that must be considered for each method. In addition to controlling
temperature, preparation time, and the ratio of magnetic material to biochar, further modifications with different
reagents are discussed as potential means to enhance antibiotic adsorption capacity. The paper provides a detailed
analysis of adsorption mechanisms such as pore filling, m—m conjugation, complexation, and electrostatic
interactions, elucidating magnetic materials’ role during adsorption. Furthermore, the study reviews the recent
progress in coupling magnetic biochar with other water treatment methods, such as photocatalysis and Fenton
reactions. Finally, the paper outlines future research directions and application prospects for magnetic biochar,
providing guidance for optimizing its design and enhancing the removal efficacy of antibiotic from water treatment.

Keywords: water pollution; magnetic biochar; antibiotics; preparation methods; coupling processes

P AR ZAE A TR ) B A KR R i T B
Jri T B MK R IR N B T
R E A, SEOLEE K ) Iz,
2023 AT 5 5B B 1 B 97 IR /K R A 45t k61, 4t
AR R E A 8 121.89 ng/L, Hirp | B-Pu
i A F e e A T MR A 4 074. 08 ng/LEY
Wei 25V XHTHE 24 I IE KA KB, e 2%

25 e B e = T 3k 291, 6 we/L, P AN
KA AR A BRI K Pk R i 2k
(1077 A i 2 35 R AR 7K A T R i A 28 fe
B, BARIE TS IS RO R R A A B
BAEEBRYUAER BA — RGBS A B
PRMES kTG Y B A b AR e O A e, AR
5, WM B AR A AT E B T

IFEAHA: 2024 -09-27; ;R A HH: 2024 -11-25;MEE X BH: 2025-01-26

P48 B & Ml : hitps://link. enki. net/urlid/23. 1235. T. 20250126. 1211. 002

EEWH . BHEHRPAR 4 (22206048 ) ; BIp T+ 5341 0 H (LBH-222239) 5 BIpVT4 H /B3 4> (LH2024E110)
YEE B BTIR(1989—) , 4 Wi RI#U  Bse 52 (1985—) , B, Bk A=Ak 5 Ui

BEMEE. P25, weill333@ 163. com



$ 22 e NS B | A - =

%57 %

P2 R, FUR, WP R S B v 7 g M BE T B A
FBHOBE A ik AR e a5 . SRS IR L,
PEAE W) A BB XA 28 A W R | ]
A SEER IR D K A I T B A W kB
AT BRE 135 S W T4 A ) A Xk K AR 3 R T
et L, B WO R RS

AT GENTAFABENE A Py o K T AR R LB
AOBIFSE I DLBEAT 25 MR WE 1k A 1 o 1 i Y o
A3 R USR] 75 vk 5 B R O T ) ) 9 2 BN
PEAEW I BRI BE A 52 R0, BL A BE XA R L BRI
A R SRS s BT R P A ) ¢ R BR A R BB 5
AR A= ) ¢ 5 A T2 E X HT AR 3R i 5 BRAk
RE. W), ML AW B AR K P PR R EBR DT |
ATFRADTTE AL, LU 4 J5 T R AR G AU Y
WAL 5 2%

1w A Ak i B AL

Wi A ) 7% ( magnetic biochar, MBC ) i ¥ $§ 7F
TGy ¢ bR BRREE S i (U0 Fe, Co NI S HAE
o) ffi L ELAT g o B A b 5 A A
L BEE 2B ) i A A BT AR 2R K D T YRR 0
KRR,

1 MR

Fig.1 Typical characteristics of magnetic biochar
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Tab.1 Preparation methods of common magnetic biochar and its adsorption performance for tetracycline

HWRER, AP REMAEY s i

BRI 2%

il ik JEAARE il %t
(m?-g™") Fi/(m’-g™') B/ (m*g™')  (Am’-kg™) PEfig SCHik
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‘ 20C 24 h 176.000 — 145.00 7.94 — [29]
Kk 6H,0.7ZnCl,
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Fig.4 Magnetic biochar coupled with other treatment processes
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Tab.2 Parameters of magnetic biochar, coupled with other processes and their effects on antibiotic removal

ManE WAEL 2%
WETE 1T.23% FEAME RS Y T HirpiE R
pELe LEER fF ™ WUER  emn BacRe i
% I RSP RO PR FF B, 20 mL 2B \
?f’%fﬂl’ﬁﬂfgi* *:H’i(; f)OOSLZF f';" B T B
" mmol Bi . ,0. e . .
e . BUSTS Fe,0, 15 BIOB R IRSERAS: CBZ(10 mg/L)  46.14 95.51  [57]
JRA 75 5 min, 2 mmol NaBr Z R $E 12 h MR b O 10
T4, 50 WAIILIES b SR 2
-OH 2% 5 MNZ [ i X 4
0.2 LW@EE%?)%,S mmol/L. H,0, 100 mL
ST vl o R WAL Fe(T1) HME H,0, MNZ(20 mg/L)  3.50 97.40  [60]
200 r/min, ¥ 30 C .
PSS
0.015 g WEPEASI N 3 mL Mycolicibacterium sp.
gk W I A A4 I i OTC(25 mg/L) 76.60 95.70 [63]
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4.1 S5hELBE
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R BTN TR K i A R S HERE A DL
(AR (AL G A Ak 300 7 I FH P A7 A 43w
25 O S IRIME HE B R S5 e B, PR koM AR W i 501G
TEACHR G G 5 v A R0GE I B Hi A 5 5B
HORA P2 TE, Li 507 LM S RSFT Bi(NOy ), -
5H,0 NaBr Fe,0, 4 A BHE 2 R VE A ok KB R
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Fe,0,/BiOBr/BC X~ B P4-F-LFRig I8¢ 1 2. 07
53K 95.51% AL =22 A Y e S AL T W ff
{85, Fe, 0, 715 BiOBr JE WL B4, A Al T HL -
23 R B BRI B TR BT e A i s
ARG R o B R . BT, 2= TR 1 5 e
PEAEY IR GOCEALXT B — BT A R 1 BRI, 18 56
TET MUt ZIAF TR RBREOR . Wang %50 fii
FHF=EREFE G VA W ok 17 38 B, WO, , 7E R WG,
30 min B} JL-F 5% & @A 5 U 2 fMAH N R,
Fe,0, 5 Bi,WO, &K 25 T Bi, WO, X r]
DLSETR M BE 22 W [n) R, T A= 40 o ) 22 L2465 #e) R
BEFR AN Bi, WO, ORI EE AL 1 B 25 57 A5, 3k O JUkE
KHERE,
4.2 5FHmEe

R A W o AR RE TG AL 1,0, 77 A [ R 3t 35
XA Z I BRACE S Y1 SN & T KR R
PEA: W ok, JF 4 HH T % 4k H,0, B A A e
( Metronidazole ,MNZ) , =¥/ — H,0, {K &+, MNZ
B EBRRAH 3.5% ML Z R #ETEA Y% - H,0,
KRR LBRACEIE 97.4% , WFFEKRI, WEE A= e v
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