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Text S1. Reuse test.

To collect and separate the products in the MCO-0.2/PMS process, the reaction volume was increased by 10
times to 1 L of reaction solution containing 100 mg catalyst, 20 mg thiacloprid, 0.4 mmol PMS. After 15 min, the
solution was quenched with Na,S,05 solution and centrifuged to separate the solid and liquid. The solid products
were collected and washed with DI and ethanol for three times before the next run.

To track cobalt leaching amount among the reuse tests, sample was withdrawn and quenched with Na,S,03
solution after each run. Then the quenched samples were centrifuged to separate the solid and liquid. The
supernatants were collected and analyzed by Inductively Coupled Plasma-Mass Spectrometry.

Text S2. Determine the pH point of zero charge (pHzpc).

Typically, 50 mL of 0.1 M KCl solution at six different pH (3, 5, 7, 9, 11) and 0.01 g of MCO-0.2 catalysts were
applied to the determination of pHzpc. Then place the prepared solutions on the shaker for 24 h and measured
the final pH after 24 h. ApH=pHs,a-pPHinitia Was calculated and its curve plotted as the X = initial pH and Y = ApH.
The intersection of the curve with the X-axis is equal to pHzpc.

Text S3. Quantification of various pollutants.

The concentration of THIA, ATZ, CAP and PMSO, were determined by high performance liquid
chromatography (HPLC, Agilent 1260) equipped with a 179 4.6x250 mm column. The mobile phases (v/v) were
formic acid (1%o)/acetonitrile (40/60, v/v) for THIA, water/methanol (50/50, v/v) for ATZ, water/methanol (90/10,
v/v) for CAP, water/acetonitrile (30/70, v/v) for PMSO,. THIA, ATZ, CAP and PMSO, were measured at 242, 357,
278, 265 and 265 nm, respectively. MTZ concentration was analyzed with a UV-vis spectrophotometer (UV-3600,
Shimadzu, Japan) at 319 nm.

Text S4. Quantification of PMS.

PMS concentration was analyzed using Kl spectrophotometry.! Briefly, 2 mL of suspension was withdrawn at
given time intervals and filtered with a 0.22-um polytetrafluoroethylene (PTFE) syringe filter immediately. Then,
1.0 mL of filtered sample was added to 4 mL of Kl solution (0.5 M, containing 0.05 M NaHCOs). After reacting for
30 min, the mixture was analyzed by a UV-visible absorption spectrometer (UV-3600, Shimadzu, Japan) at 352

nm.
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Figure S1. Kinetic curves of (a) THIA removal and (b) PMS depletion over Co304 and MCO-x catalysts; (c) Kinetic

curves of THIA removal over MCO-0.2 and other similar catalysts, (d) the corresponding first-order rate constants.

Reaction conditions: [THIA] = 20 mg/L, [catalyst] = 100 g/L, [PMS] = 0.4 mM, T =298 K, pH = 7.
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Figure S2. Kinetic curves of THIA removal obtained from different temperatures in (a) MCO-0.2/PMS, (b) B-
Co(OH),/PMS and (c) ZnCo,04/PMS system. Reaction conditions: [THIA] = 20 mg/L, [catalyst] = 100 g/L, [PMS] =
0.4 mM, T=298K, pH=17.
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Figure S3. Zeta potential of MCO-0.2 catalysts at different pH.
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Figure S4. Kinetic curves of THIA removal at different reaction conditions: (a) PMS dosage, (b) THIA concentration,
(c, d) initial pH, (e) co-existing anions. Reaction conditions: [THIA] = 20 mg L [PMS] = 0.4 mM, [catalyst] = 100
mg L', T=298 K and pH =7.
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Figure S5. (a) Kinetic curves of THIA removal, (b) the corresponding rate constant and (c) Co leaching in multiple

runs with MCO-0.2catalysts. Reaction conditions: [THIA] =

K, pH=7.

20 mg/L, [catalyst] =

100 g/L, [PMS] = 0.4 mM, T = 298
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Figure S6. THIA removal during the leaching Co?*/PMS process. Reaction conditions: [THIA] = 20 mg/L, [Co*] =
0.08 mg/L, [PMS] = 0.4 mM, T =298 K, pH = 7.
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Figure S7. Kinetic curves of THIA removal in the presence of 200 mM quencher. Experimental conditions: [THIA] =

20 mg/L, [catalyst] = 100 mg/L, [PMS] = 0.4 mM, T=298 K, pH = 7.

Table S1. The second-order rate constants for reactions of the probe contaminants and THIA with «OH, SO,°-, 10,

and Co(IV), respectively.

Compound kpuys k . k on ky keoqv

so', 0,
TBA No reaction 4.0 x 10° 6.0 x 108 3.04 x 103 1.0x 10?
MeOH No reaction 1.1 x 107 9.7 x 108 3.89 x 103 6.1x103
FFA 0.011 1.3 x 10%° 1.5 x 10%° 1.20 x 108 No reaction
DMSO No reaction 2.7 x10° 7.0 x 10° No reaction 2.4 x10°
ATZ 0.04 2.6 x10° 3.0 x 10° 4.0 x 104
MTZ No reaction 2.74 x 10° 3.54 x 10° 3.40 x 108
CAP 0.08 9.1 x 108 1.80 x 10° 7.21 x10°

THIA 0.14 4.5 x 10° 4.8 x 10° 3.9 x 107

Ref.

4,5
6,7
2,4

2,8



Table S2. Comparison with reported works of other catalyst systems.

Catalyst Reaction conditions Removal efficiency K,ps(mol ) Ref
Iron-Doped [catalyst] = 0.04 g/L, 95% in 20 min 0.0138 9
Manganese Oxide [PMS] = 0.5 mM,
[BPA] =1.15 mg/L
Fe,Co;.,04 [BPA] =20 mg/L 95% in 60 min 0.049 10
[PMS] =0.2¢/L,
[catalyst] = 0.1 g/L
CoMn,0, [SA]=10 mg/L 100% in 20 min 0.155 11
[PMS]=0.1 g/L,
[catalyst] = 0.05 g/L
alginate@ZnCo,0, [PMS]=1g/L, 98.28% in 40 min 0.1459 12
[catalyst] =1 g/ L
[RhB] =25 mg/L
[MNZ] =10 mg/L, 100% in 40 min 0.127 13
C0,.98Al4,0204 [catalyst] =0.5 g/L,
[PMS] = 1.5 mM
MCO-0.2 [THIA] =20 mg/L, 94.4% in 15 min 0.2835 This work

[catalyst] =100 mg/L,
[PMS] = 0.4 mM

Figure S8. Possible activation mechanism of PMS in MCO-0.2/PMS system.
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Figure S9. THIA removal in various water conditions. Reaction conditions: [THIA] = 20 mg/L, [Co?*] = 0.08 mg/L,
[PMS] =0.4 mM, T=298K, pH =7.
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