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Abstract In recent yedrs, allllblOll( resldues are commonly- detected’in a Vdnety Qf' yaler bodies, causing serious threat to water ecosystems and human health. The removal
of antibiofie COllldmllldlllS from water based on the advanced oxidation procéss - of activated persulfate has become a hot research topic due to its strong oxidative properties, high
selectivity and wide pH applicability range. Iron-based bimetallic materials with low cost, high stability, and excellent catalytic performance can effectively activate
persulfate, which makes up for the defects of being a single iron activator, such as easy deactivation, low efficiency, and producing secondary pollution easily. Three typical
Fe-based bimetallic catalysts, namely spinel ferrite, Fe-based layered double hydroxides, and Fe-based Prussian blue analogues, were investigated and analyzed for their
activation of persulfate for antibiotic degradation. Several intrinsic mechanisms of persulfate activation hy Fe-based himetallic catalysts are systematically discussed, including
the generation of free radicals, singlet oxygen, and high-valent metals; the process of electron transfer; and the direct oxidation process of persulfate. Finally, the general
degradation pathways of four typical antibiotics, including fluoroquinolones, sulfonamides, tetracyclines, and B-lactam antibiotics, are summarized to act as a reference for
future studies on the application of Fe-based himetallic catalysts and their modifications, derivatives, and complexes in the activating technology of persulfate.

Key words: iron-based; bimetallic; persulfate; driving mechanism; degradation pathways
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Table I ~ Summary of CoFe,0, composites-activated PMS for the degradation of antibiotics
AL 155 WIE B ) WeftEREAT ik
Fer0./ A 7 S o -y [PMS]=0.5 mmol-L~" [ 4k 20.3 gL', \ =/ I
CoFe, 0,/ AALAT EpRdgs 15 pmol -1~ pH =7. 0, B8] =20 min T 25 w 35 ]
. b NI, A [PMS] =0.15 gL~ [1&4&?‘ ] =0. lg % 4=
CoFe,0,/{H 5 R 10 mg- B0 g™ 0 min SR 255 160 ‘"?,.f [?_6J
SFe.0 /UL JEE | C L, [PMS]=0.5 mmol-L" {.,[&éﬁ:{..-ﬁj =0.3 g-L*I, P 4
C F/204/£L1tﬁlj<..ﬂ,. R 10 me ! I3, 0,11 =20 mih A £ 25y, 90 :..[37J
— A o ‘ “ _ T = = ey .
ooty s | |/ OFg U PR 3 o (-
oFel0, VT il 5 < 1. FEPMS] =100 oL VLR =001 gL, " :
c F/z()4/ﬂlﬁ¥f§'ﬂzﬁjﬁ% Sttt 49 ;.vmol Lo =6, 0. 61 ~30 fin 0} odl 100 Eéf}
T PMS] =75 mg L [ fiEfe] =10 g1
SR Wi mg-* g-
CoFe0/ i@ BT / o me- 1! pHA 6. 8, 7 =6 mL4min ) % 139]
F i ¥ | - ; _
lCoFe = W N '[P 87 =1.0 mmol-L~", [k ] =1. 0 mmol -L~",
.-‘Cn_Fffg-“/Al'*Q B 5 il . __-pﬁM7 0,11 =60 min, L& =25C 937 [40]
1.2 BREERNE R A E Y
. b e e
R4 S A ALY (LDHs ) HAG 94 K 9 — 4 VEY VST VETVET Ve vgY
iR AP 2) Y B N T RE VRS e | BE 25 AN '!"3"2"3' sl
®
PREEIE 0 S5 4TU. EAFE 5K, LDHs 175 fL3e B R 26 4h 28 e 00 2% ¢ o0 i
/A o @ . ;r", 201
IKFRHE R 0TS e M OB H 250 2, LT 0 A PSS (e 21RO
R 1 ¥ 1 B S A BB 4 T % LDH )
AL B B R R O D A e A PP
A1) [, ) . N ' g a2 -
R 2, @ L2 7L , T o 25 i 4 X LR }mmg
?*ﬂ%ﬁ%‘ﬁlﬁ%%%ﬂ%,%ﬁﬁ?ﬁ‘@%ﬂ‘%E; @ é:r!l: Vﬁ"_ﬂ"_"r:’_"-r_'w_»-‘d‘_: - S*:'
e, === AR BT JEm, [43] v‘vv'vv“v‘vv.vv.v w
HRasE XA B AR B T BT I [ A L w S
OF 7 F 2= VST ¢ I U%ﬂffﬁlﬁlﬂ‘d%ﬁ i ot S

PRAARAR  ARR R Z 0 NS B ]
SRR T B A AR 25 5 T8 iU G kL, o 4x
/\Ea’”di“/\iﬁa’ fiie™ =[] 1 B[R]V FH T DA S 2 el
SR T S AR PR AR /0 4 S i i T4 i b
#46%%:@ L
FETS KGR B A B3 B rp {4 gL LDHs A
T Al 3 B Rk EL A BH S R 28 0 S I AR
PEMT e 2 MSE T Tk LDHs M H A A in ik

E2 ERVNEESENMERTE

Fig. 2 Schematic of the structure of layered double metal hydroxide
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Table 2 Summary of iron-based LDHs composites activated persulfate for the degradation of antibiotics
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