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ABSTRACT

Water pollution by pharmaceutical and dye pollutants poses significant
environmental challenges and increases the need for efficient and cost-effective
treatment technologies. This review examines water purification methods with a
focus on adsorption and photocatalysis as highly effective and economical
techniques. Iron-based metal-organic frameworks and their composites are then
introduced as efficient materials with detailed insights into their synthesis,
activation, and functionalization methods. Examples of the synthesis of iron-based
metal-organic framework composites and their applications in the removal of
pharmaceutical and dye pollutants are also presented, and the performance and
kinetics of MOF composites in the adsorption and photocatalytic degradation of
dyes and pharmaceutical pollutants are reviewed. This work highlights the potential
of iron-based metal-organic framework composites as sustainable, non-toxic, and
efficient materials for water purification and paves the way for further innovations.
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Figure 5: Advantages (green color) and disadvantages (red color) of metal-organic framework synthesis methods (45).
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Figure 6: Metal-organic framework on metal-organic framework (MOF-on-MOF) synthesis method (4).
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Figure 7: Green synthesis method of Starch/MIL100/CoFe,O, ternary magnetic composite (6).
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Figure 8: The synthesis method of CdS-MOF MIL-101 (Fe) composite (39).
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Figure 9: Green synthesis method of COF/MIL100/CuFe,0, ternary magnetic composite (10).
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Figure 10: Possible interactions between metal-organic frameworks and contaminants (11, 81, 82)
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Figure 12: Mechanism of methyl orange adsorption by (GO)/MIL-101(Fe) (84).
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Figure 13: Mechanism of pollutant adsorption with compounds based on metal-organic frameworks (4).
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Table 1: Information on iron-based metal-organic framework composites for the removal of dyes and pharmaceutical contaminants using the
adsorption process.

(MR) 1250

MIL-101(Fe)@PDopa@Fe;0, Solvothermal + Coating Langmuner Pseudo-2nd order (66)

UiO-66/MIL-101(Fe)-GOCOOH Solvothermal Langmuier Pseudo-1nd order 449 (67)

MIL-100(Fe) @Fe;s0.@AC Solvothermal Langmuier Pseudo-2nd order 769 (85)

TC 993

MIL88B/MIL88A Hydrotherml DR23 Langmuier Pseudo-2nd order 367 4)
RO14 126
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Table 1: Continued.

Synthe5|s method Pollutant Isothel m Klnetlcs
-- - .- -
Fes0,@MIL-100(Fe) Solvothermal Langmuier Pseudo-2nd order 221 (87)
MIL-88A/g-C3N4 Hydrothermal TCN Langmuier Pseudo-2nd order 154.5 (71)
Mixed-MIL-88(Fe) Langmuier Pseudo-2nd order 23 (88)

Fe;0,/MIL-88A Coprecipitation Bromophenol Blue  Langmuier Pseudo-2nd order 167 (90)

NH2-MIL-101(Fe) Hydrothermal Freundlich Pseudo-2nd order 384.6 (92)

MIL-88A micro/nanocrystals Solvothermal Langmmer Pseudo-2nd order 555 (94)

Ofeal wpe (il 55l g
() ol o0 1, VF IS5 0 MIL8BB/MILSBA

Cajgels S olml b hlRes 5 o) 0 sleghy o
B L b ailis (el slaals 335 b sar s
4 s COFE20s LS o b pbliin ol 3536 5 MILL00 T
Sy o9 jhesliinl b (AL g ob it (65U 9558 55
o VY (gan) Cujemels Lawgs ooVl o 5 Sllgy .aiads
w5 sl oi )5 s e gl W55 5 oelSalul (ol
Jsl 4 o Siims 31 o joralS ol b ooty ¥l gy 1565 a5 o0l Lt
a1y JeeS s slalSsl, alulels & Galejl S o 53
ool 03,5 lolid o5 anld pe Jld 695 (n 5 s Glye
1O S 5 (s S50l dansgs o0y ¥T G Jlazsl IS5
(F) ol 0y 4l
56 COF/MILL00/CUFe20s cyjsnels oo slaslllas 5o

)...M;u..SYLo U.JSJLJ)...: LgJ.JL‘lSB.aQS VPT SIS |) 6)"50"“’
CeSYbe a0 AN aS (g 9k 4yl ools lid Spe y5 Gl cou

2 Scavenger

FGE g yo0 JI -3 slaogz,lr -V
8551 5 2l eolinal s @ e 555 (526 a5l
J)...>| el RIS C}L@‘ Glp oo lgaal 09 (&Il 9>
4 5l gs8 anw; jo 1) gloanld azg S5l slocgz >
(s 68 aeST Gl goladas b anslas jo ailes ST Ll 095
5 € sl Lol T YL ety haw asile ol bl LMOF
g jsmls olxml Lol das LB ool 4 e
e )lS w5 (S0 558 09 iz ey e JT-L Glacsz b
CobB rizen g g by eadadg slajl JUl 5 (silelax
Jei2 o Jl ol bl oalds 0 a9 iST1 5l daore S 5 (655 gl
S o Ly cpl 50 (AF-AA) o)ls vezg g0l milse 5 b Ul
Lo 1) elSolol 5 55U 398 58 o Sen ' oy oy
CojeeelS isls 13 cwy 9,50 MIL8SB/MILBBA o, 0
S JSool,y 5 cuily jao 4 e Siiw b 95 (6,85 o i
bl (5L 558 STy o 4isS 0 5 b lsie a4y JonSs 000

1 Rabeie

YYV-E:A E(NEE) 1D /S5y sLid ) wlslloo (Sele & s



&\ 0BT A3k 53 T35 Bl g s B I940lS 3 )Shoc 9 jiiaw 23590 / 20 o)l

S99y » C;La...a:u ‘U”‘ » oj)l.c .))S S92 J.n..c A o s_i:.»...:.u La) u,Jith‘).u Qo 40 AN 9 ()_..‘:J B P)f é...nf’v..‘al: L)f))...m
Loolen " (5,80 caiades gloo,am a5 ools lis Jld glaassS 0,8 ol el 00,5 o 1y i o 08 e Vercdale
G5 P dld 00 sege (i (OH®) S g 002 sla S50, lBlee Sl el 65 5 jrals Jds 4y lgv co 1y (5561 438
IKo50 san) CojeeelS Loy oai¥T i Sloi! g5ke a5l PR TP X S L E WY & PEL RPN bfl slog> >
cozole Gl jeelS ¥ Jaaz jo dalol jo.(V o) el oals &1 1V F 03l s w8 iy Z )b 5l (gaieo o b o jao- 0y 58Il oS g
w55 Glp 1y Jgl ad o Setiw iz g g 458 05 e

5w SVl B8 a5 Jb 0wl plas sl sleeasV]

(?24— H,0+ Other product i
-Pidlutants

Slooliiwl b ogyls san¥T 5 1355, Bis sl ool b JT-518
iloads duslie 5B 93598 wisl,8

0_0

() 5oLl 5 a5 0 MILBBB@MILBBA (535 LS 598 (iiSTy Jlax! )Sg5Le NV ST
Figure 14: Possible mechanism of photocatalytic reaction of MIL88B@MILB88A in tetracycline degradation (4).
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Figure 15: The proposed mechanism of pollutant degradation by Starch/MI1L100/CoFe,O, magnetic biocomposite(6).
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Figure 16: Possible mechanism of the photocatalytic degradation by the magnetic COF/MIL100/CuFe,O, hybrid (10)
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Table 2: Information on iron-based metal-organic framework composites for the removal of dyes and pharmaceutical contaminants using the

photocatalysis.
T I R

MOF composite Synthesis method

GO/MIL88A Visible hydrothermal 99% (99)
MIL-53(Fe)/CoFe;0, Visible Solvothermal DR23 f'me"tfg:r 99%  (100)
AB@MIL-88B(Fe)@g-CN Visible hydrothermal AB92 f'ﬁrtle‘:‘c’sr 9% 72
Zero-order o
_- kinetics 99%
MIL-100(Fe)@Fe304/CA Visible hydrothermal >85% (101)
MIL-100(Fe)/PANI Visible hydrothermal 84% (103)
: 97%
Starch/MIL100/CoFe,0, Visible Coprecipitation - flﬁrt]:t:gsr -
GQD/MIL101 Visible hydrothermal MG Zzg e‘t’ifser 99% (104)
NH2-MIL-101/Cu0 Visible Solvothermal RhB ZET00rden 99% (67)
kinetics
DR23 88%
g TCN Second- 99.8
COF/MIL8SA(Fe) Visible R&‘;‘;‘ﬂ;‘fé“gﬁ:ﬁ‘:ée order 98)
MB kinetics 88
DR-23 first-order 99.9%

MIL101/CoFe,0,/GO Visible Solvothermal - kinetics - (105)
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Table 2: Continued.

RhB

NH,-MIL-88B/TpPa-1-COF UV-Visible
TiO,/MIL-88B(Fe) Visible
(CMC)/MIL101/CuO Visible
Ag/AgCI@MIL-53-Fe Visible
g-C3N4/ MIL-101(Fe) Visible
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