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They can be enriched in living organisms and transferred to the human body through the food chain,
posing a significant threat to environmental ecology and human health. Additionally, the harm caused
by emerging contaminants in the environment is latent, hidden and persistent. Therefore, it is of great
practical significance to choose appropriate methods to control the risk of emerging contaminants. In the
context of "double carbon action" , biochar adsorption for emerging contaminants removal has aroused
extensive research interest. However, it should be noted that the original biochar has limitations in
many applications, such as weak adsorption capacity, poor selectivity, and low chemical stability.
Therefore, it is necessary to modify biochar to improve its application in water treatment. Currently,
chemical modification of biochar is the most widely used method of modification. This paper introduces
three commonly used chemical modification methods of biochar: acid modification, alkali modification
and metal salt/oxide modification. The mechanisms by which these methods enhance the physical and
chemical properties of biochar are also discussed. Furthermore, the synergistic mechanism of chemically
modified biochar mediated removal of emerging contaminants is analyzed, primarily involving adsorption
and advanced oxidation processes. The research progress of chemically modified biochar in the removal
of typical emerging contaminants such as PPCPs, EDCs, PFCs and MPs in the past five years is sum-
marized. Finally, this paper proposes future research directions for the chemically modified biochar me-
diated removal of emerging contaminants to provide a reference for the green and efficient removal of e-
merging contaminants from water.
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TSR A K L0 nZ VI e W R 25 5 A0 s 1Y P
P BESE TIEPE A A A T 5 T BN B
T T, 1 4 b B SOR 3 — 20 R
DING 21 3@ i K R AR RN K, FeO, 14 [R] 25 At
SCER AW I FLBR AL AT SR AL RNERIB 2L | SR 5 K 2k
Bl s A YRR )R A AL A S Pk i
N K T A R ((nZV1)/PGBC) , S5 6 1,
nZV1/PGBC 7] i i 3 i B R FN 7E 45 min N 58

2L 17B-MEFE(E2) .
3.3 £FNLEY(PFCs)

PFCs J&45 70 T 45 i h e S i L i) R 7 4
BB TR T O A A&, L E5H AR e
Kk A= R AR e B A
WS AR A 855 ] PRCs V5 Y2 ib 4T TR,
YR AR T R A 2 A S RE S AT
R, AR R IR R R T D
SRR B AR BT 3R AR A 2 B, S B A ) ok
BHE P LA IR e flan, ZHOU %81 IR
Feoh JER, 38 o Al A BAS E] T —F 3D )2
FLAEW B (HMB) | BRI e P 4 Jit s 26 9 o 1 e
TR FR T FL i 235 A #0045 380 058 R ol 38, X 4 R TR
(PFOA) P73 353 1 269 me/ g, - HL7E [N
S b RO AR E M, BHOA S M fE.
RODRIGO 2/ F| ] FeCl, .FeSO, LA Kz NaOH 22 [f]
P IEDIENE TE A W R T A LT Fe, 0,06, 15
FIWEIEA W% (Fe, 0,/BC) o SEHRUE], fEALARAY
PFAs #J¥ (1 pg/L) F,Fe,0,/BC ] LIA W% F
PFAs , ¥ H B MK ZE 50~ 190 ng/L, i%/K - HEir
% EH EZE B R (EPA) #3304 /K BR 1
(70 ng/L) o
3.4 fHEREL(MPs)

Bl 75 A= Py b R A2 3 B 1 AT, SEORL IR A T
LSRN [ i 1l K 2 ) /N B RE, SE R R B R
TSI, AT REAE I Ak B i A K A BB I
KA AEAS R G, nT i e A AR,
Nt Y R, K R85 H A A 8 R R A7 KL
158 xR s A S Ve TR A A3 e b
BRI, BRTE A MM IT, L PR
A5 08 2% 8 F PP A T O®E M OKS Ak
(MCCBC) XA [R] 2 Ak Bsf [i] 7 R 0 SR ke ( PA ) fil
SR R BRACR | & BRAEAR B 5 B () ok
MCCBC X4k PA 1 LBRECR T35 97% , Wit
FERLA KRR B AT AR BLAE Y 2L [R]
SEIR . WANG 261 - T A 8k 0 B /B i W 1
A= W R A T 2 RSB, B PR R A
Be(Mg—-MBC ) FVEESCHERE A ) ¢ (Zn—MBC ) X
IR RA OB (1 wm, 100 mg/mL) 1Y
Fe A4 B R 98.75% Fll 99.46% . M HE 42K
FAESTHT , S0 RN A= 2 Je 22 T 1 e L A B A
I 27 SR TE AR P (68 A5 WO B IS 7 5 3G2E A T
3.5 EGFE

FESERBRAK A | 25 285397 15 G v OF R &k
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SEAFTE S AR A5 Y B A 7E , I X 4% 2
BOE Y R AR R TR ST LA R i SE PR A
S, LUO S8 I T — b 87 5 04 1 G A A AR s 2%
B A AR AR 2L AE YA AR AR LR
A 1875 em?®/g (A LG MR AR, [R] B R B0 A
SRR T 3R K& H,0, M
(92%) , FF i Fe 19 P A=, T 52 B &5 550 19
- OHBR 3R, M1 £ & i 2% il T 2 M %, 1E
30 min P, AL XUE A (BPA) 282K — H iR
R ( DMP ) FRE fiie FH R s ( SMX) = A i A Y
YW 5 100% AR, JIN 23R, Xk [
TG VR Y A ) e E AT FeCl, B 7T 3 53 Gtk Jiie H
T (SMX) FIXLTEY A ( BPA) B RFF, 5T 60
H FeCL WO A= Wy e et S SO e R AR 3 41
(ER Az N C il e ER S T E o = R S SN
W FRHOIE 25, mIKs SMX ) 2 B R N 73.86% $2& = %]
94.06% , ZESE, 4 pH =7 i, SMX Fll BPA f) W
B 2 9 I FLIBRIE T KA m— LT A -
ZRAHEAE RS . deAh  Fe ) R
DL FTE FACH AL B UERH 5 SMX A1 BPA 119 W B A
%, LA R BPA B HZE A X 2
I A T HAR B A B K P | R R R A ELAR

4 ZEERE

AR SOGTHE W A A 25 B B A W R 1 2%
AL R BB AL R AT T AR OGS R B
G5 T A2 R AR W IR AE A ST 15 S ) 25 R D T Y
SRR AR R Ak 2 i — T Tl L 3R 1
BURFL B o> A & A A8 4k, 55— 7 TH TG 2R 4 L fn &
T B A 25— U2 3 2 ) AL [ £ Rl
O A ) e A R R R g 2 A f e R e LR ] R AL
T SEICR R T, TR S8 s Je ) 2 6 Uy i
A 2E IO A Wy 3% % T PPCPs  EDCs . PFCs F1 MPs
Y1 R S g, AEL R 32 2 0 W RN o 4R
bt

2= A W IR AE A T8 T G ) 25 B T L
A A i g RS (HIA T Bl — 2B 9T LA R N
25 (1) WA H 5 004 B R R 2R R TS
gy, — 2 A0 AR A Ak 2 e O vk Kl 5 S
B, DA A W ek RE RS Ye R R AR (2) T
FER AN J . b 22 WOk Az 9 ¢ B F 58 1 S 0 =
FBLC 2 BUS T1F 200, (0K L0 H 58k T
PR — B, Ak AT DA OC A ] 76 AR |
32 27K AL B 22 295 v A 0N Ak 2 P A e 2

BRISAY 5 (3) BREEXUBGITA « A7 Bl P A W 5 )
Pt AT BEXS PRSEIER I — € R, U= A= @l = ) Rk
AT IBTAG , ARRAYRITFE T LUTT i SR A Y PR3 KUK
VA L PRZBOR B BREE A A AT R 2
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