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1. Reagents and apparatus

Melamine (C5N3(NH,);3), Levofloxacin (C;gH,0FN504), Na,HPO,4, NaH,PO, were
purchased from Aladdin Reagent Co.,Ltd (Shanghai, China), graphite powder was
supplied from Tianjin Reagent Factory. Paracetamol (CsHyoNO,) was purchased from
Macklin Biochemical Co.,L.td (Shanghai, China). All other reagents used in the
experiment were analytical reagents. Ultrapure water (18.2 MQ, Millipore) was used
throughout all the experiments.

Scanning electron microscope (SEM) images and transmission electron
microscopy (TEM) were recorded on JEM-2010 (JEOL, Japan) and JEM-2100,
respectively, for the characterization of materials. Photoluminescence spectra were
obtained on a Model FP-8300 spectrometer (JASCO, Japan) with both emission and
excitation slits setting at 5 nm. UV—vis spectra were carried out on a Perkin Elmer,
Lambda 950 UV-Vis spectrophotometer. X-ray diffraction (XRD) patterns were
measured with a D8 advanced X-ray diffractometer (Bruker AXS, Germany). X-ray
photoelectron spectroscopy (XPS) of as-prepared samples was acquired using a Thermo
ESCA LAB spectrometer (USA). The Fourier transform infrared (FT-IR) spectra were
obtained on TENSOR II infrared spectrometer (Bruker Germany). All electrochemical
measurements were carried out on a traditional three-electrode system using a CHI660E
electrochemical work-station (Shanghai Chenhua Instrument company, China) with the
as-prepared materials covered GCE or bare GCE (3 mm in diameter) as the working
electrodes, a Pt wires as the auxiliary electrode, and a saturated Ag/AgCl (saturated

KCl) as reference electrode.

2. Synthesis of GO, CNNS and CNNS/GO

The synthesis of graphite oxide is in the light of the modified Hummers' method.!
The synthesis process of graphitic carbon nitride nanosheets (CNNS) comprised two
steps. (1) Bulk g-C5N,4 was synthesized by pyrolysis method. Briefly, 5 g melamine was
heated at 550°C for 2 h under an atmospheric environment with a heating rate of 2°C

min !



The resultant agglomerates were ground for powder, then further heated at 540°C
for 4 h. (2) CNNS was synthesized by ultrasound-assisted method. The yellow powder
was dispersed in distilled water and then ultrasound for more than 10 hours constantly.
Then initial formed white suspension was centrifuged at 4500 rpm to clear away the
residual unpeeled g-C;Ny4. Bulk g-C3N4 and CNNS were collected and used for further
researches. (Fig. S1)

Preparation of CNNS/GO composite:
1 mg/mL CNNS suspension was added 1 mg/mL GO aqueous solution with
ultrasound. In this experiment, the same method was used to synthesize composite

materials with different mass ratios (CNNS:GO mass ratios 1:1, 3:1, 5:1, 7:1).
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(a) Bulk g-C;N, (b) CNNS

Fig. S1 Visual appearance of (a) Bulk g-C5N,4 and (b) CNNS.

3. Construction of electrochemical sensor

Before the preparation, the bare GCE surface was polished with 0.05 um alumina
microparticles and rinsed carefully with ultrapure water and ethyl alcohol, until get a
mirrored surface. Then 8.0 puL of as-prepared CNNS/GO composite (1 mg mL-")
dispersion was coated on the surface of the GCE to obtain the CNNS/GO/GCE and
then dried under an infrared lamp. CNNS/GCE and GO/GCE were fabricated using
the above method as a control electrode. And all experiments were carried out at room
temperature.
4. Electrochemical experiments

All electrochemical measurements were investigated in 0.1 M PBS solution (pH
5.0) by differential pulse voltammetry (DPV) or cycle voltammetry (CV). The
electrochemical impedance spectroscopy (EIS) measurements were performed in 0.1

M KClI containing 5.0 mM K;[Fe(CN)g]/K4 [Fe(CN)g]and recorded between 0.1 Hz and
3



100 KHz with a sinusoidal voltage perturbation of 5 mV amplitude.

5. Results and discussion
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Fig. S2 FT-IR spectrum of GO, CNNS/GO, CNNS
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Fig. S3 XRD of CNNS, CNNS/GO and GO.
X-ray diffraction (XRD) spectra were used to determine the crystal structure of

as-prepared materials. As revealed in Fig. S3, the graphite-like phase nitride carbon

nanosheet (CNNS) had a typical features strong peak at 27.36° , which is due to the
interplanar stacking of aromatic C—N heterocycles present in CNNS and a broad peak

at 13.07° . The peak at 26 = 13.07° derives from the in-planar repeated tri-s-triazine
units.>? The GO had an obvious characteristic sharp peak at 10.2° . In addition, the

CNNS/GO composite had a broad peak at 10.97° and a sharp peak at 27.22° . These



results demonstrated that CNNS and GO forming CNNS/GO composite via chemical

bonds.*
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Fig. S4 (A) The DPV peak current of different mass ratio of CNNS and GO (1:1, 3:1, 5:1, 7:1) in
the solution of AC and LEV. (B) The CV response of different electrodes with the presence of AC
(50 uM) and LEV (25 uM) containing 0.1 M PB solution (pH 5.0) at scan rate of 100 mV s.. (C)
EIS of different electrodes (CNNS/GCE, CNNS/GO/GCE) in 5.0 mM [Fe(CN)g ]*7* solution

containing 0.1 M KCl and the Randles equivalent circuit model (inset).

Fig. S4 (C): In the equivalent circuit diagram, R, is the charge transfer the resistance
that reflects the blocking behavior of the electrode interface, C is the differential

capacitance, Z,, is the Warburg impedance, and R, is Solution phase resistance.

Table S1 Values of the equivalent circuit parameters of the fitting curves for the

CNNS/GCE and CNNS/GO/GCE

Ry(ohm) C (F) Rei(ohm)  W(S . sec?)

CNNS/GCE 82.6 5.35E7 1224.1 0.0009655

CNNS/GO/GCE  87.9 7.14E7 152.3 0.0002100




The current responses of different electrodes
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Fig.S5 The linear fitting plot of oxidation current responses value of different electrodes (GCE,

CNNS/GCE, GO/GCE, CNNS/GO/GCE ) vs. AC (A) or LEV (B) concentration.

A similar result of the electrodes is obtained in this test. In Fig. S5(A) and (B),
it is worth noting that the response of the CNNS/GO sensor is apparently higher
than other sensors in every tested concentration. Additionally, according to the
linear fitting plot of oxidation current responses value of different electrodes with
AC or LEV concentration, it can be known that the slope of CNNS/GO/GCE is

the largest, indicating that the sensor has a higher sensitivity than other electrodes.
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Fig. S6 (A) The CV response of different electrode modification amount with the presence of AC
(50 uM) and LEV (25 uM) containing 0.1 M PB solution (pH 5.0) at scan rate of 100 mV s’'. (B)

Ip vs. modifier amount plots for AC and LEV.
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Fig. S7 Plot of the peak potential versus the logarithm of scan rate (0.1 M PBS, pH 5.0, AC (50

umol L) and LEV (25 pmol L™")).

Epa=EY+[2.303 R T/(1- o) n, F] log v + constant

where EY indicates the formal potential, v is the scan rate (mV s ! ); a is the electron
transfer coefficient; F, T, and R are Faraday’s constant, the temperature, and the

universal gas constant, respectively. n, is the electron number involved in the rate

determining step;
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Fig. S8 (A) Current responses of AC (50 uM) and LEV (25 uM) in the presence and absence of
250 puM interfering substances in 0.1 M phosphate buffer (pH 5.0) at CNNS/GO/GCE. (B)

The corresponding voltammograms obtained in interference studies.
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Fig. S9 DPV response for AC and LEV in river water samples using CNNS/GO/GCE.



Compared with previous report

Table S2. Comparison of the various modified electrodes for electrochemical

determination of AC or LEV.

Analyte Electrode Methods Linear range/pM LOD/pM Ref.
AC SI-CPE DPV 1-160 0.021 7
P-RGO/GCE DPV 1.5-120 0.36 8
NiO/CNTs/DPID/CPE DPV 0.8-550 0.3 9
SnO2@MWCNT/B-CD DPV 0.01 -340 5.8 10
Polyimide-MWCNT DPV 2-1800 2 11
Fe,05/RGO DPV 0.1-74 0.021 12
AgNPs-CB-PEDOT:PSS/GCE SwWv 0.62-7.1 0.012 13
MWCNTs/poly(Gly)/GCE DPV 0.5-10 0.45 14
CNNS/GO/GCE DPV 0.5-1000 0.0147 This work
LEV CuNPs/rGO/GCE DPV 0.1-2.5 0.017 15
SbNPs/rGO/GCE DPV 0.2-4 0.041 15
PoAP/MWCNTs/GCE DPV 3.0-200 33 16
NiO-AgNPs/GCE Swv 0.25-100 0.027 17
MIP/G-AuNPs/GCE DPV 1-100 0.53 18
Au/ssDNA/SWCNTs SwWv 1-10 0.075 19
AgNPs-CB-PEDOT:PSS/GCE Swv 0.67-12 0.014 13
Azure-B/PGE DPV 2-125 1.2 20
CNNS/GO/GCE DPV 0.25-90 0.073 This work
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Sample analysis

Table S3 Simultaneous determination of AC and LEV in river water sample with the

electrochemical sensor.

Sensor HPLC
Sample
Add (uM) Found (uM) Recovery (%) RSD (%) Found (uM) Recovery (%)  RSD (%)
AC LEV AC LEV AC LEV AC LEV AC LEV AC LEV AC LEV
0 Undetected Undetected
River
08 1 082 1.09 102.5 109.0 256 340 0.79 0098 98.8 98.0 1.03 245
water
5 3 5.59 294 111.8 98.0 1.33 3.85 487 3.10 97.4 103.3 3.20 3.80
28 10 28.11 9.56 100.4 95.6 39 501 282 102 100.7 102 1.55 3.19
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