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Chemical and materials

Potassium citrate (C¢HsK505), sodium chloride (NaCl), fructose (Fru), urea (Urea), uric
acid (UA), ascorbic acid (AA), sucrose (Suc) and silver nitrate (AgNO;) were obtained
from Aladdin Industrial Inc., China. Nafion (5 wt%) was supplied by Sigma-Aldrich.
Graphene oxide was purchased from Nanjing XFNANO Materials Tech Co., Ltd.
K,;HPO,4-3H,0, KH,PO,4:3H,0, and H,0O, were purchased from Chengdu Kelong
Reagent Co., Ltd. Different kinds of milk, including Mengniu/250 mL (milk-M, Inner
Mongolia), Ely/250 mL (milk-E, Inner Mongolia) and Trenwith/250 mL (milk-T, Inner
Mongolia), and orange juices, such as Master Kong/250 mL (juice-M, Tianjin),
President/500 mL (juice-P, Shanghai) and Coca/500 mL (juice-C, Shanghai) were
purchased from Wal-Mart supermarket, China. Bovine serum obtained from Shanghai
Hyclone. All of the above chemicals were of analytical grade and used without further
purification. De-ionized (DI) water was used for preparing samples. Double distilled

water was used throughout the electrochemical measurement.

Syntheses of PC: Typically, 1.5 g potassium citrate was calcined in a tube furnace
under argon at 800 °C for 1 h '. The resulting solid was rinsed by an aqueous HCI
solution (1.0 M) for 24 h. Subsequently, the black power was isolated through

centrifugation, washed with water, and dried at 70 °C for 10 h.

Characterization

X-ray diffraction (XRD) was recorded using a Regaku D/Max-2500 (Rigaku Co.,

Japan) diffractometer with a Cu Ka radiation to determine the crystal structure. The
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morphologies of the obtained samples were characterized using a scanning electron
microscope (SEM) (FE-SEM, JSM-7500, Japan) and a transmission electron
microscopy (TEM) (JEM-2100F, JEOL, Japan). X-ray photoelectron spectroscopy
(XPS) spectra and ultraviolet photoelectron spectrum (UPS) were recorded on a
Thermo ESCALAB 250 Axis Ultra spectrometer (VG Scientific, UK) using an Al Ka
radiation. Fourier transform infrared spectroscopy (FTIR) spectrum was performed on
NEXUS 670 infrared spectrophotometer (Thermo Nicolet, USA). The spectrum was
recorded in the range from 400 to 4000 cm™! by using pressed KBr tables. Inductively
coupled plasma-atomic emission spectrometry (ICP-AES) analysis was carried out on
SPECTRO ARCOS spectrometer. The Brunauer—-Emmett-Teller (BET) surface area
and pore volume of the samples was analyzed by an ASAP 2020 Micromeritics

instrument.
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The calculation of AE

The driving force for the SIED is the positive AE between the reduction potential of

" (P +/(pAg . . . (p .
Ag"( Ag ) and the oxidation potential of PC ("R -PC/O-PC) According to Eq. (1),
the value of AE can be calculated. The oxidation potential of PR -PC/O - PC was
calculated to be -0.25 V on the basis of the work function from the UPS result.

/(pAg

. . . ¢
Additionally, the reduction potential of ag” was calculated to be 0.779 V

according to the Nernst equation Eq. (2). Therefore, the value of AE was calculated to
be 1.029 V, indicating that the spontaneous redox reaction for the synthesis of Ag/PC

was thermodynamically feasible.

AE = (PAg+/(PAg = Pr_pc/O-PC (1)
o —0.770 + 20 1497 2)
= V. (0]
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Fig. S1 Low-magnification SEM image.
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Fig. S2 N, sorption isotherm curve of PC.
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Fig. S3 The pore size distribution of PC.
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Fig. S5 Cls high resolution XPS spectra for Ag/PC-6.
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Fig. S6 Ag 3d high resolution XPS spectra for 0.2 mM-Ag/PC-6 (a) and. 1.1 mM-Ag/PC-6 (b).
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Fig. S7 TEM images of 0.2 mM-Ag/PC-6 (a, ¢) and 1.1 mM-Ag/PC-6 (b, d).
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Fig. S8 XRD patterns of 1.1 mM-Ag/PC-6 and 0.2 mM-Ag/PC-6.
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Fig. S9 The FTIR characterization of PC and Ag/PC-6.
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Fig. S10 CVs of Ag/PC-6 and Ag/PC-SB in 0.1 M PBS with 5 mM H,0, (Scan rate: 50 mV s).
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Fig. S11 CVs of Ag/PC-6 with different Ag ions concentration (0.2, 0.6 and 1.1 mM) in 0.1 M PBS
in the presence of 5 mM H,0; (Scan rate: 50 mV s!).
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Fig. S12 CVs of Ag/PC-6 (a) and Ag/GO-6 (b) in 0.1 M PBS in the absence and

presence of 5 mM H,0, (Scan rate: 50 mV s).
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Fig. S14 TEM image (a) and the particle size distribution (b) of Ag/PC-6 after the

electrochemical H,O, detection about 5000s.
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Fig. S15 Six tests with same Ag/PC-6 electrode to H,O, monitoring in 25 days (n=3).
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Table S1. ICP characterization results of Ag/PC-1, Ag/PC-6, and Ag/PC-10.

Materials Ag NPs content by ICP (wt%)
Ag/PC-1 0.91
Ag/PC-6 1.24

Ag/PC-10 1.28
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Table S2. XPS characterization results of PC and Ag/PC-6.

Materials O element content? -C-OH group content  -CHO group content

(at%) (at%) (at%)
PC 13.42 7.1 3.2
Ag/PC-6 10.58 4.8 1.9

2 The content of Co element is collected by full scan spectrum of XPS.
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Table S3. Comparison of electrochemical performance of previous reported sensors for

H,O, detection.

Electrodes Linear range  LOD (uM) Sensitivity (LA mM- Refs.
(mM) I'em™?)

Ag NPs/porous 0.0016-0.5 0.45 - 2

silicon

Ag NS/ITO 0.2-4 1 - 3

Ag NPs/3DG 0.03-16.21 16.21 - 4

Ag NPs/DNA 0.004-16 1.7 - 3

AgNPs/GN/GCE 0.1-40 28 - 6

Ag/MnO/CNTs/GC 0.005-10.4 1.7 82.5 7

E

LSG-Ag 0.100-10 7.9 - 8

Inkjet printed Ag 0.1-6.8 5.0 287 ?

electrode

Ag/NCNFs 0.020-20 0.15 142.2 10

Cu,0/AuCu/Cu 0.010-9 0.14 127.98 1

Au@Ag@C 0.005-4.75 0.14 ; 12

AgCo/MWCNT/G - 0.74 57.14 13

CE

N-graphene-Ag 0.1-80 0.26 88.47 14

NDs/ITO

Ag nanosheets 0.005-6 0.17 320.3 15

S22



Ag-HNTs-MnO,

Au-S10,-MTs

Pt-N-graphene/ITO

Pt-PVA-CNT/GCE

ZDO3—CUO7/CPE

PdCu/CB

nanohybrid
AuPd@GR
Mn@FeNi-S/GO
Co@MOF-808
CC/Co@C-CNTs

Nanorough Ag

layer
AgNPs-rGO
MWCNT/Ag
Ag nanowire

Ag NP/PC-6

0.002-4.71

0.01-1

0.001-1

0.002-3.8

0.003-0.53

0.0004-5.0

0.005-11.5

0.01-0.45

0.0004-7.2

0.01-22.5

0.1-60

0.05-17

0.1-3.1

0.001-20

0.7

0.6

0.34

0.7

24

0.054

0.0088

1.3

0.27

1.8

0.5

29.2

0.729

119

61.23

122.63

1.11

186.86

8.929

382.27

388

1.42

266

226.9

16

17

18

19

20

21

23

24

25

26

27

28

29

This

work
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Table S4. Real-time detection of H,O; in real samples.

Food Samples Added Recovery rates (%) RSD (%)
(M) (n=3)
juice-M 10 91.2 1.6
juice-P 10 96.0 2.1
juice-C 10 90.6 5.4
milk-M 10 86.4 3.5
milk-E 10 97.0 29
milk-T 10 80.0 22
scrum 10 99.0 2.0
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