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[bookmark: _Hlk42786015]Figures captions
Fig.S1 The schematic diagram of BC、MBC、MC-1、MC-2 and CuFeNi LDHs preparation 
Fig S2 Kinetic curve of (a) material optimization, (b) different systems activated peroxymonosulfate to degrade ENR, (c) different catalyst concentrations, (d) different PMS concentrations, (e) different pH, (f) different HA concentrations, (g) different Cl- concentrations, (h) different HCO3- concentrations, (i) different NO3- concentrations
Fig.S3 Metal ion precipitation rate of MC-1&PMS reaction system 
Fig.S4 Identification of intermediate products of ENR in MC-1&PMS reaction system

Tables captions
Table S1 Nitrogen adsorption data for MBC、MC-1 and MC-2 samples
Table S2 Previous reports about the degradation of ENR via different treatment process
Table S3 Table of detected transformation products and related parameters.



Text S1 Experimental Materials
Copper nitrate (Cu(NO3)2∙3H2O), ferric nitrate (Fe(NO3)3∙9H2O), nickel nitrate (
Ni(NO3)3∙6H2O), Potassium PMS were all purchased from Kermel Chemical Reagent Co., Ltd (Tianjin, China). Besides, ENR was brought from Aladdin Chemistry Co. Ltd (Shanghai, China). 2,2,6,6-tetramethyl-4-piperidone (TEMP, 98%) and 5,5-Dimethyl-1-pyrrolidine N-oxide (DMPO, 97%) were bought from Aladdin Industry Corporation (Shanghai, China). P-benzoquinone (PBQ), tert-butyl alcohol (TBA), furfuryl Alcohol and ethanol (EtOH) were bought from Aladdin Industry Corporation (Shanghai, China). All chemicals were of analytical grade. Moreover, deionized water was used throughout the experiment.

Text S2 Characterization of catalysts
  The surface morphology of MC-1、MC-2 and CuFeNi LDHs were characterized by a scanning electron microscope (SEM) and energy dispersive spectrometer (EDS, JSM-5600LV) at 20kV. A high-resolution transmission electron microscope (HRTEM, JEM-1200EX, Japan) was employed to measure the crystalline structures. X-ray diffractometer (XRD, x'pert Pro) under the conditions of 3KW, 60kV, 60mA was used to measure the crystal structure of the sample. The FTIR spectrophotometer (Thermo Scientific Nicolet 6700) was utilized to record the infrared spectrum of MC-1、MC-2 and CuFeNi LDHs in order to identify the functional groups and bonding in the synthesis catalyst with the scanning ranging from 400 to 4000 cm-1.Operated at a power of 600 W with an energy resolution of 0.48eV@400kcps, X-ray photoelectron spectroscopy (XPS, PHI-5300, ESCA) was used to measure the element composition and electronic structure of the prepared MC-1、MC-2 and CuFeNi LDHs. Brunauer-Emmett-Teller (BET) surface areas of the catalysts were analyzed using a
standard low-temperature nitrogen method at 77 K (Micromeritics Tristar II 3020,
USA). The magnetic properties of the synthesized catalysts were determined at 25℃
using a vibrating sample magnetometer (VSM, Lake Shore 7404, USA). The measurement of the amount of metal leached from the reaction system was based on the ICP-MS method of Agilent 7700.
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[bookmark: _Hlk96281179]Fig S1 The schematic diagram of BC、MBC、MC-1、MC-2 and CuFeNi LDHs preparation
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[bookmark: _Hlk96281823][bookmark: _Hlk96281742]Fig S2 Kinetic curve of (a) material optimization, (b) different systems activated peroxymonosulfate to degrade ENR, (c) different catalyst concentrations, (d) different PMS concentrations, (e) different pH, (f) different HA concentrations, (g) different Cl- concentrations, (h) different HCO3- concentrations, (i) different NO3- concentrations





[bookmark: _Hlk78822651]Fig S3 Metal ion precipitation rate of MC-1&PMS reaction system
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[bookmark: _Hlk78822829]Fig S4 Identification of intermediate products of ENR in MC-1&PMS reaction system

[bookmark: _Hlk78822977]Table S1 Nitrogen adsorption data for MBC、MC-1 and MC-2 samples
	Samples
	SBET
[m2g-1]
	The total pore volume [m3/g]

	MBC
	44.3
	0.08

	MC-1
	122.8
	0.13

	MC-2
	17.9
	0.08






[bookmark: _Hlk59354049][bookmark: _Hlk78823015]Table S2 Previous reports about the degradation of ENR via different treatment process
	Treatment process
	Catalyst
	Removal rate
	Reaction conditions
	Ref.

	Persulfate
	Fe3O4/MMT
	90.86 %
	[C0] = 30mg/L 
Time=60min
[catalyst] = 0.1 g·L-1
	(Peng et al. 2019)

	[bookmark: _Hlk100585289]Peroxymonosulfate
	Fe(VI)
	48 %
	[C0] = 30 μmol/L
Time=30min
[catalyst] = 50 ml·L-1
	(Feng et al. 2017)

	Peroxymonosulfate
	ComFen-LDHs
	83.9 %
	[C0] = 20 mg/L
Time=12 min
[catalyst] = 0.5 g·L-1
	(Yang et al. 2021)

	Peroxymonosulfate
	MC-1
	91.6 %
	[C0] = 10 mg/L
Time=20 min
[catalyst] = 0.6 g·L-1
	This study


[bookmark: _Hlk43122460]
[bookmark: _Hlk69305319][bookmark: _Hlk59720889]Table S3 Table of detected transformation products and related parameters.
	Intermediate products
	Molecular formula
	m/z
	Structural formula

	ENR
	C19H22FN3O3
	360
	


	P1
	C13H11FN2O3
	262
	


	P2
	C12H15NO2
	219
	


	P3
	C5H9N
	83
	


	P4
	C19H22N3O5F
	392
	


	  P5
	C19H23N3O4
	356
	


	P6
	C12H11N2OF
	143
	






References
[bookmark: _ENREF_1]Feng, M., L. Cizmas, Z. Wang, and V. K. Sharma. 2017. Synergistic effect of aqueous removal of fluoroquinolones by a combined use of peroxymonosulfate and ferrate(VI). Chemosphere 177:144-148.
[bookmark: _ENREF_2]Peng, G., T. Li, B. Ai, S. Yang, J. Fu, Q. He, G. Yu, and S. Deng. 2019. Highly efficient removal of enrofloxacin by magnetic montmorillonite via adsorption and persulfate oxidation. Chemical Engineering Journal 360:1119-1127.
[bookmark: _ENREF_3]Yang, Z., X. Li, Y. Huang, Y. Chen, A. Wang, Y. Wang, C. Li, Z. Hu, and K. Yan. 2021. Facile synthesis of cobalt-iron layered double hydroxides nanosheets for direct activation of peroxymonosulfate (PMS) during degradation of fluoroquinolones antibiotics. Journal of Cleaner Production 310:127584.

image3.emf
0.0 2.5 5.0 7.5 10.0

0.0

0.5

1.0

1.5

2.0

2.5

3.0

(b)

 MC-1&PMS, k=0.26703

 MBC&PMS, k=0.03942

 CuFeNi LDHs&PMS, k=0.09405

 MC-2&PMS, k=0.10174

 PMS, k=0.05266

 MC-1, k=0.05319

 MC-2, k=0.03705

 CuFeNi LDHs, k=0.01051

 MBC, k=0.02966

-ln

(

C/C

0

)

Time/min


oleObject2.bin

image4.emf
0 2 4 6 8 10

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

(c)  0.2 g/L, k=0.10881

 0.4 g/L, k=0.12682

 0.6 g/L, k=0.26703

 0.8 g/L, k=0.20512

 1.0 g/L, k=0.21753

 0 g/L,    k=0.05266

-ln

(

C/C

0

)

Time/min


oleObject3.bin

image5.emf
0 2 4 6 8 10

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

(d)

 0.1 g/L, k=0.11755

 0.2 g/L, k=0.16716

 0.4 g/L, k=0.26703

 0.6 g/L, k=0.27781

 0 g/L,    k=0.05319

-ln

(

C/C

0

)

Time/min


oleObject4.bin

image6.emf
0 2 4 6 8 10

0.0

0.5

1.0

1.5

2.0

2.5

3.0

(e)

 pH=3, k=0.09436

 pH=5, k=0.23895

 pH=7, k=0.19235

 pH=9, k=0.20443

 pH=11, k=0.10305

-ln

(

C/C

0

)

Time/min


oleObject5.bin

image7.emf
0 2 4 6 8 10

0.0

0.5

1.0

1.5

2.0

2.5

3.0

(f)

 50 mg/L HA, k=0.28861

 100 mg/L HA, k=0.29729

 200 mg/L HA, k=0.27523

 Without, k=0.26703

-ln

(

C/C

0

)

Time/min


oleObject6.bin

image8.emf
0 2 4 6 8 10

0.0

0.5

1.0

1.5

2.0

2.5

3.0

(g)

5mM Cl

-

, k=0.10032

10mM Cl

-

, k=0.12488

20mM Cl

-

, k=0.14405

Without, k=0.26703

-ln

(

C/C

0

)

Time/min


oleObject7.bin

image9.emf
0 2 4 6 8 10

0.0

0.5

1.0

1.5

2.0

2.5

3.0

(h)

 0.5mM HCO

3

-

, k=0.16304

 1mM HCO

3

-

, k=0.20582

 5mM HCO

3

-

, k=0.21468

 Without, k=0.26703

-ln

(

C/C

0

)

Time/min


oleObject8.bin

image10.emf
0 2 4 6 8 10

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

(i)

 5mM NO

3

-

, k=0.1215

 10mM NO

3

-

, k=0.13967

 20mM NO

3

-

, k=0.06537

 Without, k=0.26703

-ln

(

C/C

0

)

Time/min


oleObject9.bin

image11.emf
Cu Fe Ni

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

(d)

1 mg/L National three-level standard line of Ni element

0.244 mg/L

0.231 mg/L

2 mg/L National three-level standard line of Cu element

     Metal ion spillover rate (%)

1.456 mg/L

0

1

2

Concentration (mg/L)


oleObject10.bin

image12.png
T:+ CES11WS 150 00600 000)

: ST
: 1.
- 7

. b AL
AL

\."\.
e e P1 m/z=262
:




image13.png
20210630-YY 4765778 RT: 753766 AV 14 SB 19 099147 NL: 23067
T4 cESIQS BOm0s00M)

@

P3 m/z=83

e WL
e FPTTH
M

Y. i
'{:}Yt ENR m/z=360
e

P6 m/z=143

m§§$nsy;":"zﬂ7;u;uz¢;¢s

05

ves] [1mse
e 18085

o
o |,

s o ne s
uIJJuJ I e o LI Yt Gl T
EAME £

-

£ PP AR S A




image14.png
T2 cEsarus o 030 s0non)

p ,';N;‘f

?
. e a1 T
- P3 m/z=83 Ayt
= SN

»
P5 m/FSS&

S,
TR
L)

3o T,
4

A/P4 m/z=392

= 2
. 16305 e 31200 e
Lalme WL e L T L] L s o um




image15.png
T4 CESIQINS 0 0006000001 B
« A7 204

e P3 m/z=83

w e =

pe b d
YR
o

A pa et

“ A

P6 m/z=143

Retstve Abundance

13051

T T e o o O

B Fr S PY N PR PR P ) I N P )





image16.emf

oleObject11.bin

image17.emf

oleObject12.bin

image18.emf

oleObject13.bin

image19.emf

oleObject14.bin

image20.emf

oleObject15.bin

image21.emf

oleObject16.bin

image22.emf

oleObject17.bin

image1.png
I
oz
o
. .
el
FeSO,- ‘HO =
e e i
i —

CuN0); - 3HO
>

0. e 1 a0 .
[ | S~ \"{}
me 2tint MBCCOFeNiLDHA()
o0y WO e 1 9. -y e » . we

on a0, o a0 | w0 = 1) Ned t

tmi0t Tt gtk Vit On  MBC Tuseamde gtk MBC/CAFeNi LDHS(2)
). O NeoH. 30, 2 Somin . we .

. . e . .

N

. A snson O
ey




image2.emf
0 2 4 6 8 10

0.0

0.5

1.0

1.5

2.0

(a)

Time/min

-ln

(

C/C

0

)

 MBC:CuFeNi LDHs(1:5), k=0.08124

 MBC:CuFeNi LDHs(1:3), k=0.10956

 MBC:CuFeNi LDHs(1:1), k=0.17812

 MBC:CuFeNi LDHs(3:1), k=0.10588


oleObject1.bin

