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Degradation of pesticide
1. Stock standard solutions

Individual stock standard solution (ca.1000 mg/L) of pesticides was prepared by
dissolving 25 mg chlorpyrifos in 25 mL of acetone. All standard solutions were stored
in glass-stoppered flasks at 4°C.

2. Pretreatment

In a typical experiment, 1.0 ml stock solution of chlorpyrifos and 1.0 ml CeCDs
were introduced into a colorimetric tube. At 25 °C and pH 8.8, the reaction liquid was
shaked for 48 h, then processed according to the GB/T 5009. 145-2003 for
determination of chlorpyrifos degradation through GC-MS.

The former sample pretreatment: 3 mL mixture was taken after biodegradation
reaction, and extracted by adding 10 mL ethyl acetate. Therein 5 ml of the organic
phase was blown dry by N,, then dissolved in ImL trichloromethane followed by
filtering through 0.22 pum organic membrane. Finally, the degradation rate was

measured by GC-MS, using chlorpyrifos as internal standard.

3. GC-MS analysis

The degradation of chlorpyrifos was analyzed by GC-MS. The chromatographic
settings were: the injector was in a splitless mode; the injection port was at 260°C;
sample volume was 1 pL; the carrier gas was helium at a pressure of 53.5 kPa and a
flow-rate of 1.00 mL'min’!. The furnace temperature for chlorpyrifos solutions was
initially at 40°C for 1 min and then increased at a rate of 10°C min! to 180°C,

followed by 2 min stabilization, then increased at a rate of 30°C min’! to 290°C,



followed by 5 min stabilization. The mass spectrometer conditions were: ion source
temperature was 300°C; interface temperature was 250°C; detector gain was in an
absolute mode; detector voltage was at 1.0 kV; acquisition was in a SIM mode; scan
interval was 0.2s; solvent cut was 3min. GC-MS solution software (release version

2.30) was used to identify and process the data.



Fig. S1 (A) TEM images of Ce-free bare CDs. (B) Size distribution of Ce-free bare

CDs analyzed from multiple images.
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Fig. S2 (A) The absorption and (B) Fluorescence emission spectra of the Ce-free bare
CDs.
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Fig. S3 EDS spectrum of the CeCDs.
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Fig. S4 Dependency of catalytic activity of CeCDs on synthetic conditions: (A) ratio
of EDTA to cerium nitrate, (B) reaction temperature, (C) reaction time.
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Fig. S5 The pH-dependent absorbance changes at 400 nm during the assay for

phosphatase activity of the CeCDs.
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Fig. S6 (A) Time-dependent UV-vis spectral changes in catalytic hydrolysis of BNPP

by free - Ce bare CDs. (B) Plot of absorbance at 400 nm versus time.
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Fig. S7 (A) Time-dependent UV-vis spectral changes in the hydrolysis of BNPP
catalyzed by the CeCDs under dark conditions. (B) Plots of log[A./(Ax-A¢)] versus
time.
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Fig. S8 (A) Time-dependent UV-vis spectral changes in BNPP solution catalyzed by
CeCDs upon addition of potassium persulfate. The spectra were recorded at intervals
of 10 min. (B) Plots of log[A../(A,-A¢)] versus time t for the catalytic hydrolytic
cleavage of BNPP in the presence of electron scavenging agent (potassium persulfate).
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Fig. S9 Fluorescence spectra of the CeCDs with increasing amounts of BNPP at pH

8.5.
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Fig. S10 (A) Chromatographic profiles of a standard solution of phosphate. (B)
Chromatographic profiles of phosphate ion (the hydrolysis product of chlorpyrifos



catalyzed by the CeCDs).
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Fig. S11 Kinetic plot of (A) v vs S (B) 1/v vs 1/S for phosphatase activity where v =
initial rate and [S] = [BNPP].
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Fig. S12 (a) UV-vis absorption spectrum of p-nitrophenol, (b) Fluorescence emission
spectrum of the CeCDs (Aex = 350 nm).
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Fig. S13 Fluorescence decay profiles for the CeCDs in the absence and presence of

BNNP.
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Fig. S14 Time-dependent GC-MS chromatogram of chlorpyrifos sample catalyzed by
Ce-free bare CDs. Retention time: 19.91 min.

»
L

[3,}
.

Abundance/108

N
M B

o -
2 1

-

]

Ll

Standard 6h 12h 24h 36h 48h

Table S1 Comparison of kinetic parameters for the catalytic hydrolytic cleavage of

BNPP.
Catalyst Vmax(M/s) Km(M) K(min) Refs.
[Fes(cpdp)a(phth),(OH),]-SH,O  6.83x109  4.80x10°  1.64x10°3 [1]
[Fe(cpdp)a(terephth)y(OH), ] 2.66x10°  4.08x10%  6.03x10 [1]
[Znu(Hepdp)a(suc)]Bro- 12H,0 7.64x10710  7.60x103  1.83x10 [1]
[Zn(L")C1,](Cl04),-H,O 7.09x107 2.08x103  8.52x1073 [2]
[Zn(L? )C1,](C104)2H,0 1.83x10% 6.99x10%  2.20x1072 [2]
[Zn(bpy)Cl,] 2H,0 237x10°10  6.82x103  3.28x10°S 2]
[Cu(tacn)(OH,), ]+ / / 1.50x10- [3]
Co,L 4.62x104 9.30x10* / [4]
[Ni,L(1-OH)] (C1O4), / / 8.94x10°3 [5]
[Fell ,LCL]-3H,0 3.10x10°  3.10x10°  3.12x10°2 [6]
[Zn"5(L,y)(AcO)(H,0)][Zn! ,L'] / 6.15x102  2.76x10* [7]
[Zn" ,(HL! )(CH;COO)]* 4.37x101 1.96x103  7.56x1073 [8]
CeCDs 1.58x104 8.66x10%  2.00x10 This work




Table S2 Degradation efficiency of chloryrifos catalyzed by the CeCDs.

Degradation time Degradation percentage
6h 4.10%
12h 20.10%
24h 41.85%
36h 61.05%
48h 74.50%
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