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Experimental
Apparatus

The UV absorbance and FL (FL) spectra of CQDs were obtained using
UV-2600 (Shimadzu, Japan) and F-2700 spectrophotometers (Hitachi, Japan),
respectively. The HRTEM images of CQDs were obtained with a Tecnai G2
F20 field emission transmission electron microscope (FEI, USA). The elements
and functional groups of CQDs were recorded through an ESCALAB 250 X-
ray photoelectron spectrometer and a Shimadzu FTIR-8400S spectrometer
(Kyoto, Japan). The Raman spectrum of CQDs was recorded with a Lab RAM
HR800 Laser confocal Raman spectrometer (Horiba Jobin Yvon, France) on
the AgNP dispersion. The FL lifetime of CQDs was collected with an FL-
TCSPC FL spectrophotometer (Horiba Jobin Yvon, France). The x-ray
diffraction (XRD) pattern of CQDs was measured with a Rigaku Ultima IV
instrument (Tokyo, Japan). FL imaging of CQDs was conducted on a DSU
live-cell confocal microscope system (Olympus, Japan). Cyclic
voltammograms were measured on a CHI 660E electrochemical workstation
(CH Instruments, Shanghai, China). Zeta potentials of CQDs in different pH
solutions were determined through a ZEN3600 dynamic laser light scattering
(Malvern, English).
2.3 Biocompatibility of the obtained CQDs

The cytotoxicity of CQDs to Hep-2 cells was evaluated by a standard

CKK-8 assay. Hep-2 cells (1x10° mL-!) in Roswell Park Memorial Institute



1640 medium (RPMI 1640) supplemented with 10% fetal bovine serum (FBS)
were added to each well of a 96-well plate (100 pL. well'!). Plates were first
maintained in an incubator (37 °C, 5% CQO,) for 24 h. Then the culture medium
was replaced with 2% FBS 1640 medium containing the CQDs at different
concentrations (0, 10, 20, 40, 60, 80, 100 pg/mL) for another 24 h. Finally, 10
pL of Cell Counting Kit-8 (CCK-8) solution and 90 uLL RPMI 1640 were added
to each. The optical density (OD) of the mixture at 450 nm was measured with
a microplate reader 30 minutes after CCK-8 solution addition. The cell viability
was estimated according to the following equation:

Dtreated

Cell Viability(%) = X 100%

control

2.4 Cell fluorescence imaging

Hep-2 cells in RPMI 1640 supplemented with 2% fetal bovine serum were
added to imaging dishes (1 mL well!). The cells were first cultured in an
incubator (37 °C, 5% CO,) overnight, then 1 mL culture medium containing
CQDs (20 pg/mL) was added to each dish and incubated for 2 h. The
fluorescence images were acquired by a DSU live-cell confocal microscope
(Olympus, Japan) system with laser excitation in the DAPI channel (350-370
nm), GFP channel (470-490 nm) and Cy3 channel (510-560 nm).
Pretreatment of actual sample

The samples were firstly heated to a boil, then cooled down and filtered using a
0.22 um membrane. Then cation exchange resin was used to remove cation. The

pretreated water samples were analyzed according to the experimental procedure of



PFOS/PFOA detection.
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Fig. S1 Experiments for optimization of phosphoric acid content (a), the
quality of 4- (diethylamino) salicylaldehyde (b), and reaction time (c,d) at 200

°C.
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Fig. S2 XPS of CQDs: High-resolution spectra in the C 1s (a) N 1s (b) O 1s (c)

and P 2p (d) regions
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Fig. S3 XRD pattern of CQDs
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Fig. S4 Raman spectrum of CQDs
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Fig. S5 Linear fitting for quantum yield calculation of CQDs and RGB
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The QY was calculated according to the following formula:
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In this equation, Q is the quantum yield of our sample and / is the measured
fluorescence intensity. 4 is the optical density at the excitation wavelength. QY was
measured using Rhodamine B in ethanol (quantum yield is 0.98 at 550 nm) as a
standard reference. The subscript “R” refers to the standard sample with known
quantum yield and “CQDs” stands for the sample being tested. To minimize re-
absorption effects, the absorbance of CQDs dispersion in a 10 mm fluorescence
cuvette was kept < 0.08 at the excitation wavelength of 550 nm. The QY obtained in

this way for the sample presented in Fig. S5 was 47.1%.
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Fig. S6 (a) Fluorescence spectra of CQDs at temperatures from 25 to 80 °C. In
both panels, intensity is in arbitrary units, but at fixed conditions other than

temperature. Panel (b) plots the maximum intensity at a function of temperature



Table S1. Comparison of different methods for PFOS/PFOA sensing.

Method Determinand Linear range (uM) LOD (nM) References
UV-vis PFOS 0.070-3.0 14.9 [1]

FL PFOS 0.10-1.5 28.0 [2]

FL PFOS 0.22-50 21.7 [3]

FL PFOS 0-2.0 27.8 [4]

FL PFOS 0.050-16 8.0 [5]

FL PFOS 0.0050-2.0 1.0 [6]

FL PFOA 10-70 1.8x10° [7]

FL PFOA 0.50-40 3.0x10? [8]

FL PFOA 0.050-10 11.8 [9]

FL PFOA 0.25-15 25.0 [10]

FL PFOS 0.050-1.0 5.0 This work

FL PFOA 0.10-1.5 10.0 This work

CQDs+GSH CODs+BSH
CQDs CQDs+;IEOZ

FL Intensity (a.u.)




Fig. S7 FL stability of CQDs in different biological media.
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Fig. S8 Selective FL quenching of CQDs. FL responses of CQDs with (a) various
metal ions at 1 puM concentration, (b) PFCs and some surfactants at 1 puM

concentration. Excitation was at 560 nm, and emission was measured at 596 nm

The fluorescence intensity of CQDs remains stable from 25 °C to 45 °C,
then quenches to some degree as the temperature rises further. Increased
molecular motion at higher temperature promotes energy transfer from the
excited state to molecular vibrations and other motions, which increases the
probability of return to the ground state via non-radiative paths, decreasing the

fluorescence intensity[11].
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Fig. S9 UV-vis absorption spectra of CQDs and CQDs in the presence of 1 uM
PFOS or PFOA
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Fig. S10 Cyclic voltammograms of the CQDs dispersion in water

The HOMO and LUMO energy levels of CQDs were estimated from cyclic
voltammetry results according to the empirical formula:
Enomo= -e(Eoxt4.4)
Erumo= -e(Ereat4.4)

Where E,x and E,.4 are the onset of oxidation and reduction potential for CQDs,



respectively. The E,q was determined to be -0.47 V. The corresponding Erymo was
calculated to be -3.93 eV. However, the HOMO energy could not be obtained from
cyclic voltammetry due to the irreversibility of the oxidation behavior. To determine
the HOMO levels, we combined the E\4 with the optical band gap (E,, from the
absorbance spectrum):
Enomo= Evumo- Eg
Eg was estimated to be 1.98 eV, which leads to an Eyopo value of -5.91 eV.

Table S2. Zeta potentials of CQDs in water at various pH

pH Zeta potential (mV)
1.81 +15.3
2.21 +13.8
3.23 +11.4
4.10 +9.13
5.02 +8.05
6.09 +7.65
7.00 +6.99
8.36 +3.63
9.25 +0.124
10.38 -8.21

ccqps, 10 pg/mL in BR buffer.
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