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MOFs-Based Carbon Materials for Adsorption and Removal of Antibiotics in Water Body
CHENG Yutuo, LI Boyu, LI Zhuo~

(State Key Laboratory of Pollution Control and Recycling Research, College of Environmental Science and Engineering, Tongji
University, Shanghai 200092, China)

Abstract In recent years, porous carbon materials derived from metal-organic frameworks ( MOFs) have shown excellent adsorption
capacity to remove antibiotics from water due to excellent pore structures and rich superficial functional groups. MOFs-based carbon
materials can be synthesized thorough various facile methods. To improve the adsorption performance of such materials, researchers
mainly focus on the rational selection of MOFs precursors, the optimization process of synthesizing conditions, the regulation of micro
morphology and the modification of surface functional groups. In this review, based on the types and contents of elements contained in
MOFs-based carbon materials, different kinds of MOFs-based carbon materials and their fabrication methods are summarized in details ,
the mechanisms of removing antibiotic from water with MOFs-based carbon materials by model fitting are analyzed, different factors
affecting the adsorption process are discussed and possible ways to effectively prepare modified MOFs-based carbon materials for the
adsorption of antibiotics from water are put forward.
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CHIFE 8 h il NPC-1, FUA L5 R E I HXF SMX |
U A(BPA) | F LR (MO) 3 Fh LA HLTS YL By 1)
e K P25 55 530 Ry 625,757 872 me/ g, 2 AH A 5%
PR BBERR 40 K 45 (SWCNT) FR§ ]l PAC B9 1.0 ~
3.2, An S5 IESEEE 4 B A DL AL MAF-6 o
75 KOH 15 P71 75 7 CDM6-K1000 , H: 5 §ifi 14 4
FASFIREN ( DCF ) FIRR VAT i 25 (IBP ) B % B 12 43 )
4 503 mg/g F1408 mg/g, HAENEIMEFH 5 Wn 54
AR v 18 R 5 i
1.2 MOFs T & EE &ttt

MOFs H 1) 4 & 25 -t nl 3 2 76 Bk fb ol 7 o
i A2 MOFs SE 64kt HAEAEIE X b &8
YRALF (NPs) 4 i A AL 40K S5 40 5l W 2 34T
XSG KL K 2 1 MOFs LB A A 8 35 PR A7 55,
[, 48 TR 5| AT I 38 S0 b R i) — 24
PRAL2E T, AR AE | L R TR A Zeta HELAZ 45, 3X
HA B TR = AR G IR R RE
1.2.1 H4)E

Jung % H Xiong A0 ik R OK T R
(H,BDC) fE A HLECAAR , 5 MUk 3 MOFs 7 AE 1Y
PEZ ALK (a-Fe/Fe,C) B A MR, Hofw = W B i
652.08 mg/g., EILHEIMINEBILY , A MR R
BH e A 4 B Fh v T L SE R Y Y Ay
H i ¥ 4 R 1) MOFs 2 Al F AR #5 B 310, 4 ZIF-
671" UI0-66'*' % Zhang %" {fi i Ui0-66-NH,
YEMTRTAR, %14 T U-800 (800 °C F ik fL 1Y Ui0-66-
NH, ) , iZ A4 LT B 5 6 bR ( AMX ) F1A Fie 50k B
(SCP) HAT M B, FEUR R 4 WU , BTk 5
WG BRI 92% .,



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 42, No. 4,2023
April 25th, 2023

1.2.2 BH4)R

Chen 2511 454 71F-8 T ZIF-67 B 5, i &
THRT ZHWN4E G ZIF ( BMZIF) |, I LA H I,
FEN, BT 900 C #3158 T R MK A Bk
FEFE R N R CoN, T P 4 J5 i B 40 W19 22 LBk b1
b, FLWE B AR . Yang 500 R R A A Kk,
TERR R JL 4 4 2 40 (CMC) BE I 31k A K
MOFs , LS4 Ni/Co-MOF F4 I 1t Frokss R Rk | i zh
il % T Ni/Co-MOF@ CMC < #Ee , B AT W £ 1L
5K, 7E 5 min PR R 2 BR TC, RBRE LR
80%, Omer %V ffil £ T MIL-125 ( Ti)/MIL-53
(Fe)/CNT@ Alg Z &M EH, 4 CNT 5T it 53 505 2]
15% 5}, %5 TC 19 i 2 BRAs R de £
1.3 MOFs T ZTTEE A

TE MOFs FEffcbr kL 48 224k 4 @ i+ (1 NS
5 P) AT A SR T HALBRZE R b R B
SECSVL R N B 24 B O SR AR A O ik
H N BRF RS2, A S MY, XA AT
SRR JE I 1 K B SR s H A A i AR
AR JRE A S A SR

Ui MOFs BEHGR Z [ AL kA 1 B RE 4 (2
A 3 ) Bk SE

Li Z 5] A = R EUE ) IR EIR 1L ZIF-8
HIBRALIT R, & T ZIF-8 fii A= i N 8242 Z Lk +4
b, A = IR AU B TR I R A N
Liang %57 ZIF-8 Hi9R 1A L5 A2 B (RF) LA
R RR (TA) FEEEAT AR AL, 25 B RS & 19 N 48
TR ZfLRk-2 (NHPC-2) £ TC B 1EfE &
BRI FAEMILE S AL AT R KR
BRPE , EHLAE 8 GG 547 R 4F 19 TC W B g
R R EEZ M, Zhang L) D) - — e HE
TR 41 ( SDBS) M A, R FH KA AR 1k ZIF-8 T 4K
A3l 35— 25 Ak ik B i 45 T NHPCs, 6 55
FHFEEMRIUIAZE (TCH ) W 2BR . #F SDBS/Zn™
k0. 075 (JEEIR E ) B, ST R A5 1) e A ek i oF 1 i e
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Tab. 1 Preparation Methods and Basic Parameters of Different MOFs-Based Carbon Materials
FHR R MOFs ik ik A B itk
(m®-g™) (em’-g™)
CDM6-1000 MAF-6 1 000 °CH# 6 h 1 484 0.72 C:82.1% N:5.0% .0:5.0% [18]
CDM6-K1000 1 000 C#f# 6 h KOH 3123 1.77 C:94.6% \N:0.9% .0:1.9%
MDC-1000 ZIF-8 1 000 °C#4fi#t 5 h 1 964 1.32 N:1.8%.0:18% [20]
NPC ZIF-8 1 000 °C#fift 7 h 1379 2.90 / [21]
ZPC-800 ZIF-8 800 C#fi# 4 h 268 0. 14 / [22]
NPC-0.5 ZIF-L 910 “CHf# 2 h.0.5 mol/L 1938 1.34 C.N.O [26]
KOH

NPC-1 MOF-5 1 000 °C #4fift 8 h 1731 1.68 C.N.O0 [27]
a-Fe/Fe;C H,BDC 800 C#fi# 3 h 194. 11 0.285 Fe Fe;C.C [29]
a-Fe/Fe,C Zn-MIL-53(Fe) 910 CH#i# 2 h 171.72 0.31 Fe Fe,C.C [31]
U-800 Ui0-66-NH, 800 C#fi# 3 h 97 / C.ON Zr [34]
Ni/Co-MOF@ CMC Ni/Co-MOF CMC BHE A1 / / C.0.N.Ni.Co [36]
1(\4;2)1/2;\(1;‘@2 QEL'S 3 xi;? (FZ‘)) 7Nt JHEREER B A A K 273.77 / C.0 . Fe.Ti [37]
NPC ZIF-8 900 CHAH 3 h 1132.39 1.63 C:92.4% N:2.4% 0 4.4% [45]
NHPC-1 7IF-8@ RF 900 °C #fi# 3 h(RF i) 1032.91 1.57 C:92.3% N:3.0%.0:4.2%
NHPC-2 ZIF-8@ TA 900 CH#fi# 3 h( TA ¥Zifl) 768.93 1.68 C:89.2% N:4.7% .0:5.0%
HC1000-0. 075 ZIF-8 1 000 °C #4fift 5 h 1 067. 41 1.22 C.0.N [46]

33 —



[ T e

5.
MOF's JERATERT KA B A 3R IR R 25 B

Vol. 42, No. 4,2023

2 REWE

MOF's JERRAT AL 25 BR K AR rh it A2 2K B 8

TARSCHT R B ) MOFs FEBRAPRIEE B 25 BR oK h T2k

UG — B J W B Bl 1 2 AR I AR 2, 26 2 K 4G
T2 AIF MOFs ZERAT R T2 BRAE Ty MR &

Tab.2 Adsorption and Removal Capacity and Model Fitting of Different MOFs-Based Carbon Materials

R A INERE SR

W B 2t/

R FR UAROE (mg-g) EIPIES FRLk fefd: pH AL 2R Sk
CDM6-K1000 DCF 503 / / 7 - JUIEAE T BiK [18]
IBP 408
MDC-1000 SMX 435 W24 (PSO) Langmuir 3.7 i A wew [20]
NPC SMX 757 PSO Langmuir 4.8 # LB [21]
ZPC-800 TC 772. 69 Elovich Temkin 6~8 / [22]
CFX 905. 14
NPC-0.5 TC 331 PSO Freundlich 6~8  w-m HrHLATEUE [26]
NPC-1 SMX 625
BPA 757 PSO Langmuir 4 FLEENLH] e S8 o TR [27)
MO 872
a-Fe/Fe,C TCH 652. 08 PSO Langmuir 7.7/ [29]
a-Fe/Fe;C TCN 511. 06 PSO Langmuir 3 FLECEHLE e [31]
U-800 AMX 5.49 PSO Langmuir 7 i IR 1T [34]
Sscp 3.45
Ni/Co-MOF@ CMC  TC 624. 87 PSO Langmuir 6 FLEEHLH] A2 0% b [36]
2431(LF{32)5/ (chxiJ)T/@ Mﬁgz TC 42.02 PSO Freundlich , Langmuir / - B K [37]
NPC TC 180. 2 PSO Langmuir /o7 [45]
NHPC-1 TC 284.9 /o7
NHPC-2 TC 518.1 7 N |
HC1000-0. 075 TCH 80.92 PSO Sips . Temkin 4.5  fLEFEHLH H B w-w FIEEHE [46]

2.1 WMtzhhz

W B 2 2 B e T W B3R 22 Bk 3 K b AR R Y
R O X W B R R i B 2R A, T T R
MOF's JEh A4 Ak W i 5 ok K A vt A 22 A LR A o
FEMEAIR, H LG WE—2L (PFO) (PSO
Elovich FUSURL AP HUBI R, 403 2 frn, MOFs %
WA AR BB AE 2 B i P RLE: PSO, BB MOFs
FERAA I TR b R B A 2 B O A2 W B
I, Xiong %" SR FHURL N B 8Os B IULA, &R
R BE TC B U P 4™ 18052 B S AS [R) £ 1X 38
X A EE U PR AR AL o A P O B e A R
AR X I P R B R DA T
Pk o-Fe/FeyC-910 I B K ALY 8 5 AL pEIX
SR AF T G20 LT A 1 ST A I B Ao R 09 PR AL

PHC® . Jin BRI SE R R, Elovich AL
AR BE . AN, Abazari 20 BFSE T DUT-32
Xt AMX W [ 3 01 %, & B PFO By HL G 45 R AL T
PSO,
2.2 WRPHEIRL
MR o 25 B £ S FH T BIF MR B A v g 0 B 4 5
S A e R T 19 5 2R, AT B T B A O RS 550 5 K
WEBT 22 TE) A AR B AR . — R B Henry 5 72
Langmuir /7 2 , Freundlich 77 # LA & Temkin J5 £ X}
U SRR Ve

RHEER 2, Langmuir % [ 45 95 2% . Freundlich %
B S5 AR AR R 2 O T RE St MOFs Bk b4 4
XA R AW . Langmuir #5571 —FhEAE 1Y)
MR o A6 T e A R, AR A5 W A 57 R T2 23 2T 1, TR
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Fig. 1 Mechanism of Adsorption and Removal of Antibiotics
in Water by MOFs-Based Carbon Materials
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