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Text

Text S1 Chemicals and reagents

Co(NO3),'6H,0, Fe(NO3);°9H,0, Cu(NOs),'3H,0, Ce(NOs3),-8H,0,
Zn(NO;),'6H,0, Ni(NO;),'6H,0, Tetracycline (TC), Oxytetracycline (OTC),
Doxycycline (DOX), Doxycycline hydrochloride (DHC), Glucose (Glu) , Histidine
(His), Erythromycin, sulfamethoxazole (SMX), amoxicillin (AMX), ammonium
oxalate, p-benzoquinone (PBQ), tert butanol (TBA), acetic acid, 3,3’,5,5’-
tetramethylbenzidine (TMB), Nfion perfluorinated resin solution (Nafion), Methanol,
Ethanol and Isopropyl alcohol were provided from Shanghai McLean. 2-
methylimidazole (2-MIM) and Dimethyl sulfoxide (DMSO) were purchased from
Aladdin, Shanghai. Sinopharm Chemical Reagent Co., Ltd provided Bisphenol A
(BPA) > Potassium chloride (KCI), Magnesium chloride hexahydrate (MgCl,-6H,0),
Sodium chloride (NaCl), Sodium acetate anhydrous and Calcium chloride (CaCl,).
Carbon cloth was purchased from Nantong senyou Carbon Fiber Co., Ltd. Hangzhou
Jingong Special Gas Co., Ltd provided O, (99.99%) and N, (99.99%). All the chemicals
were used without further purification. All chemical reagents are analytical grade.
Text S2 The optimal preparation conditions and optimal detection conditions

All absorbance measurements conducted to determine the optimal preparation
conditions and optimal detection conditions were performed under the following
conditions: ZIF-67/Fe-6 (2 mg/mL, 50 pL), TC (80 mg/L, 100 pL), H202 (0.04 M, 50
ulL), TMB (0.02 M, 50 uL), sodium acetate-acetic acid buffer (0.2 M, pH 4.0, 3750 uL).
The mixture was incubated for 10 minutes for color development, and absorbance was
measured at 652 nm using a UV-Vis spectrophotometer. Three sets of parallel
experiments are conducted on one data point and the average value, standard deviation

and relative standard deviation are calculated through eq. S 1, 2 and 3.
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(82)

RSD (%) = _E
xx100% (S3)

Where n and i represent the number of parallel groups and the number of data, x; is

the sum of the data, x is the average value of the data, § is the standard deviation and
RSD is relative standard deviation.
Text S3 Apparatus and characterization

The morphology of the catalyst was characterized by scanning electron microscopy
(SEM, EISS Sigma 360). The distribution and proportion of elements on the catalyst
were characterized by using secondary electron detector and energy dispersive X-ray
spectrometer (EDS, Oxford Xplore 50). The phase structure was characterized by X-
ray diffractometer (XRD, Rigaku SmartLab SE). X-ray photoelectron spectroscopy
(XPS) was collected on Thermo Scientific K-Alpha. Use electron paramagnetic
resonance (EPR > Bruker EMXPIlus) spectrometer to identify free radicals. The Zeta
potential was tested by the UK-based Malvern Zetasizer Pro.

The electrochemical performance of ZIF-67/Fe-6 was analyzed by CHI660E
electrochemical workstation. In the three-electrode system at 0.2 M NaAc-HAc buffer
solution (pH = 4.0), 1 x 1 cm? ZIF-67/Fe-6, platinum plate, and Silver/Silver Chloride
electrode (Ag/AgCl) are used as working electrodes, counter electrodes, and reference
electrodes, respectively. First, prepare the ZIF-67/Fe-6 electrode (1x1 cm?) using
carbon paper and Nafion solution. Ultrasonic the Nafion (1%) mixture containing 10
mg of ZIF-67/Fe-6 for 5 minutes. Then, take 20 pL of the mixture each time and drop-
coat it on the carbon paper three times, followed by natural airdrying. In addition, the
ZIF-67-3, ZIF-67-6, and ZIF-67/Fe-3 electrodes were all prepared in the same way,
except that 10 mg of ZIF-67/Fe-6 was replaced with 10 mg of ZIF-67-3, ZIF-67-6, and
ZIF-67/Fe-3 respectively. Linear sweep voltammetry (LSV), cyclic voltammetry (CV),
and Tafel measurements are all conducted in 100 mL of NaAc-HAc buffer solution (0.2
M, pH = 4.0). Electrochemical Impedance Spectroscopy (EIS) is tested in 100 ml of an

electrolyte composed of 0.165 g of potassium ferricyanide, 0.211 g of potassium



ferrocyanide, and 0.7455 g of potassium chloride. The impedance of different
electrodes is also tested in a three electrode system.
Text S4 DFT

We used the DFT as implemented in the CP2K 2024.3 in all calculations. The
exchange-correlation potential is described by using Grimme's DFT-D3 with (Beck-
Johnson )BJ factormodified generalized gradient approximation of Perdew-Burke-
Ernzerhof (GGA-PBE-D3(BJ)) during all calculations. During DFT calculations, The
convergence criteria of 1.0 E-06 for electron step, max atomic force of 4.5 E-4, max
geometry change of 3 E-3 were set to ensure that structures are fully optimized and the
electron wave function had converged to a stable state so that the energyof the system
could remain stable.!* The DZVP-MOLOPT-SR-GTH basis set was used during
geometry optimization & vibrational frequencies, and TZV2P-MOLOPT-SR-GTH
basis set during single point calculations. All wavefunction analysis was carried out on
Multiwfn 3.8 Dev.> ¢ The opted structures and charge density difference plots are
visualized by VESTA.”
Text S5 Detection of TCs in actual samples

The lake water was collected from Mohu Lake of Zhejiang Gongshang University,
and the river water was collected from the inland river of Qiantang River in Qiantang
District. Spiked into actual water samples to prepare TCs at different concentrations.
Text S6 The removal of TCs

In the experiment of degrading TCs, the concentrations of H.O: and the catalyst are
kept the same as those in the detection system. The concentration of TCs is uniformly
2 mg/L, and the content of TCs is detected by by high performance liquid
chromatography (HPLC). The separation was carried out on a C18 chromatographic
column (4.6 mm x 250 mm, 5 um). The mobile phase consisted of methanol and 0.01
M aqueous oxalic acid solution with a volume ratio of 47:53. The flow rate was set at
1.0 mL/min, and the detection wavelength was 355 nm. The column temperature was
maintained at 30 °C, and the injection volume was 20 pL.®

Removal percent (%) = (1 - C,;/ Cy) x 100%

where, C) and C, represent the concentrations (mg/L) of TCs of initial and time-
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dependent after both adsorption and degradation, respectively.
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Fig. S1 XRD patterns of ZIF-67 and ZIF-67/Fe-6.
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Fig. S7 Cyclic voltammograms between ZIF-67/Fe-6 and tetracyclines (TC, OTC,
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Fig. S8 Hierarchical Clustering Analysis of TCs at Various Concentrations.
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Fig. S15 UV-vis absorption spectra of ZIF-67/Fe-6 and TCs at different mass
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Table S1: Comparison of the enzymatic kinetic parameters

TMB H,0,
Materials Vmax Vmax Ref.
K (mM) K (mM)
(108 M/s) (108 M/s)
ZIF-67/Fe-6 0.839 1.942 0.109 3.87 This work
ZIF-67/Fe-3 1.142 1.891 0.174 3.71 This work
HRP 0.43 10.0 3.7 8.71 0
Fe;04 MNPs 154 9.78 0.098 3.44 0
C0;04@Co-Fe oxide DSNCs 0.48 5.32 0.24 5.18 10
Co-Fe oxide 0.54 4.07 0.33 3.56 10
Co3;0,4 SSNCs 1.09 2.66 0.80 2.33 10
NH,-MIL-88B 0.605 8.547 0.169 1.786 1
ZIF-67 13.69 0.35 3.52 0.28 12
Fe-MOF-GOx 2.60 5.60 1.30 2.50 13
Fe-Ce-MOL 0.386 244 0.588 19.2 14
Fe;04-Fe'/Fe;C 0.88 54.67 1.46 5.67 15
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Table S2: Detection limit comparison

Materials Analyte Method Time Linear range LOD Ref.
(min) (ng/L) (ng/L)
ZIF-67/Fe OoTC Colorimetric 10 50-1000 17.78 this
TC Colorimetric 10 50-1000 19.71 work
DOX Colorimetric 10 50-1000 33.39
DHC Colorimetric 10 50-1000 38.05
UiO-66(Zr) TC Colorimetric 2 88-8880 62.1 16
NH,-MIL-88(B) TC Colorimetric 30 22.2-444 20.42 1
a-Fe,O; QDs/TS-1 OTC Colorimetric 20 10-10000 19.7 17
DOX Colorimetric 20 0-500 23.1
TC Colorimetric 20 500-10000 35.9
MnO,/ZnNC TC Colorimetric 30 444-88800 99.54 18
DOX Colorimetric 30 444-88800 198.73
Fe;0,4 nanozyme TC Colorimetric 30 44.4-444 19.98 19
OoTC Colorimetric 30 22.2-444 11.54
DOX Colorimetric 30 22.2-444 21.31
FL-Ti;C,T, TC Colorimetric 30 341-136574 27 20
Fe/Co-MOF TC Colorimetric 15 350-220000 71.9 21
MIL-101(Fe) TC Colorimetric 50 444-3552 1105.5 2
NH,-MIL-101(Fe) TC Colorimetric 10 200-40000 66.6 3
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Table S3: Determinations of TCs in real samples by Colorimetry and HPLC

Samples Analyte  Spiked (ug/L)  Colorimetry HPLC
Detected Recovery RSD Detected (ug/L)
(/L) (%) (%)
Lake water TC 50 48.55+3.52 97.10 7.25 48.33+0.31
Lake water TC 100 102.05+2.07 102.04 2.03 102.16+0.93
Lake water TC 200 192.89+2.23 96.44 1.15 195.86+0.53
River water TC 50 54.82+1.7 109.63 3.10 51.8+£0.45
River water TC 100 102.29+4.48 102.28 4.38 100.8+0.33
River water TC 200 205.18+2.99 102.59 1.45 202.13+0.94
Lake water OTC 50 48.02+1.81 96.04 3.77 49.46+0.58
Lake water OTC 100 100.86+2.82 100.86 2.79 101.8+0.24
Lake water OTC 200 198.15+1.44 99.07 0.72 201.36+0.82
River water OTC 50 54.44+2.29 108.8 4.20 51.5+0.43
River water OTC 100 102.35+1.98 102.34 1.93 100.16+0.81
River water OTC 200 199.63+3.22 99.81 1.61 198.03+1.27
Lake water DOX 50 46.33+2.38 92.65 5.13 49.33+0.31
Lake water DOX 100 103.06+3.79 103.06 3.67 101.43+0.63
Lake water DOX 200 195.31+5.07 97.65 2.59 201.36+0.86
River water DOX 50 48.78+2.89 97.55 591 49.5+0.54
River water DOX 100 105.92+3.65 105.91 3.44 100.83+0.76
River water DOX 200 200.61£2.77 100.30 1.37 200.2+0.93
Lake water DHC 50 47.44+2.37 94.88 4.99 49.46+0.84
Lake water DHC 100 105.58+2.37 105.58 2.24 101.8+0.64
Lake water DHC 200 208.37+2.37 104.18 1.13 202.43+0.46
River water DHC 50 52.56+2.37 105.11 4.51 50.73+0.49
River water DHC 100 101.86+3.09 101.86 3.02 99.8+0.54
River water DHC 200 212.56+3.15 106.27 1.48 201.54+0.99
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