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The electroactive surface areas of these electrodes could be calculated by the
Randles—Sevcik equation using the CV responses of the corresponding electrodes in 0.1
M KClI solution in the presence of 5 mM KsFe(CN)s at different scan rates at 298 K (Hos-
seini, H., Ahmar, H., Dehghani, A., Bagheri, A., Tadjarodi, A., Fakhari, A.R., 2013. Bio-
sens. Bioelectron. 42, 426-429.):

Ip=2.69x105x Axn32xD12xCxy1/2

where, Iy (A) is the peak current, A (cm?) is the electroactive surface area, n is the number
of electron transfer which equals 1, D = 7.6x10¢ (cm?/s), v is the scan rate (V/s), C is the
concentration of KsFe(CN)s (mol/mL).
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Figure S1. The CVs of COFs/GCE in 0.1 M KCl solution in the presence of 5 mM KsFe(CN)s at dif-
ferent scan rates.
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Figure S2. The CVs of Pd?*/COFs/GCE in 0.1 M KCI solution in the presence of 5 mM KsFe(CN)s at
different scan rates.
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Figure S3. The CVs of PCs/GCE in 0.1 M KCl solution in the presence of 5 mM KsFe(CN)s at dif-
ferent scan rates.
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Figure S4. XPS spectra of Pd?*/COFs.
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Figure S5. EIS of PCs /GCE, Bare GCE ,COFs/GCE, and Pd*/COFs/GCE in 0.1 M KClI solution in

the presence of 5 mM KsFe(CN)e.
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Figure S6. Amperometric curve of Pd?/COFs/GCE with 50 uM hydrazine and 500 pM of inter-
ferences such as KCl, NaCl, Na:504, NaBr, CaClz, NaAc, glucose, (NH4)2504, NaNOs, and NaNOs.

(Electrolyte: 0.1 M NaOH).
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Figure S7. Amperometric curve of Pd?*/COFs/GCE for the detection of hydrazine spiked in water
samples at —0.1 V. (Electrolyte: 0.1 M NaOH).
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Figure S8. CVs of Bare GCE, COFs/GCE, and Pd?/COFs/GCE in 0.1 M PBS at a scan rate of 50 mV
st (pH=7.0).
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Figure S9. CVs of 500 uM of (a) ONP and (b) PNP on Pd*/COFs/GCE with different scan rates
(20-200 mV s1) in 0.1 M PBS (PH=7.0). (Inset: the corresponding calibration plot.).
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Figure S10. DPV curves of 500 uM of (a) ONP and (b) PNP on Pd*/COFs/GCE in 0.1 M PBS

(pH=7.0) with different pH values (1-5: 6.5, 7.0, 7.5, 8.0, and 8.5). Plots of Ip. vs. pH for (c) ONP and
(d) PNP.



Nanomaterials 2022, 12, 2953

6 of 11

(a) 15 = Bare GCE ONP | (b) 30{ — COFs/GCE one| (¢) 40— ra*icorvacE ONP
15 0-
< 01
= i 0- §.-40-
E b= 2 %0
= -804
2-30- g N g-lzo-
= -304 =
O -45- 5 Q-160-
45
-601 . ] . . . . . . -2004 . . . .
-2 08 04 00 04 08 12 -08 -04 00 04 08 -2 08 04 00 04 08
Potential/ V Potential/ V Potential/ V
Figure S11. Successive CVs of Bare GCE (a), COFs/GCE (b), and Pd?/COFs/GCE (c) in the pres-
ence of 500 uM nitrophenol ONP at a scan rate of 50 mV s in 0.1 M PBS (pH=7.
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Figure S12. Successive CVs of Bare GCE (a), COFs/GCE (b), and Pd?/COFs/GCE (c) in the pres-
ence of 500 uM nitrophenol PNP at a scan rate of 50 mV s in 0.1 M PBS (pH=7.0).
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Figure S13. Normalized peak current of bare GCE , COFs/GCE , and Pd?/COFs/GCE in the pres-

ence of 500 uM nitrophenol ((a): ONP, (b): PNP) at a scan rate of 50 mV s in 0.1 M PBS (pH=7.0)
for ten cycles.
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Figure S14. SEM (a) and TEM (b) images of PCs.
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Figure S15. CVs of 5 mM of GSH on (a) PCs/CPE in 0.1 M PBS with different pH values (1-5: 3.0,
3.5, 4.0, 4.5 and 5.0). Plots of Ipc vs. pH for (b) GSH.
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Figure S16. Amperometric responses of PCs/CPE to additions of various concentrations of GSH in
0.1 M PBS (pH=4.0) at 0.25 V. (Inset: the corresponding calibration plot.).
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Figure S17. Amperometric responses of PCs/CPE to successive additions of various concentrations
of GSH spiked in serum in 0.1 M PBS (pH=4.0) at 0.25 V.
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Figure S18. Amperometric responses of PCs/CPE for the detection of GSH spiked in human serum
in 0.1 M PBS (pH=4.0) at 0.25 V.
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Table S1. Comparison of the Pd?/COFs/GCE for different parameters with previously reported
hydrazine electrodes.

Electrochemical

Linear

Detection Range

Electrode Material Method Potential (V) Range(uM) (M) Ref.
Cu-MOFs/OMC/GCE Amperometry 0.4 0.5-771 0.35 [1]
CuO/OMC/GCE Amperometry 0.31 1-2110 0.887 [2]
MSRG/Au/GCE Amperometry 0.29 2-30 0.5 [3]
MXene/ZIF-8/GCE Amperometry 0.35 10-7700 5.1 [4]
P_Mvégfg/’rrgg CE Amperometry 0.4 3000-55000 0.31 [5]
CNT/NiHCF/GCE Amperometry 0.36 20-200 0.8 [6]
Cu NP/C Amperometry 0.45 100-2400 1.4 [7]
4-326
Ag/ZIF-67/CPE Amperometry -0.05 306-4700 1.45 [8]
NPs/CPE Amperometry 0.5 1-1300 0.28 [9]
NiCo0254/GCE Amperometry 0.3 1.7-7800 0.6 [10]
Pt-Pd/ERGO/GCE Amperometry -0.71 7-5500 1.7 [11]
PAYR/Ag@C/GCE Amperometry 0.4 1-1320 0.25 [12]
rGO-Cos:0:@Au/GCE Amperometry 0.079 10-620 0.443 [13]
2-1500
ZnO/Co304/GCE Amperometry -0.2 1500-5500 0.52 [14]
Pd>/COFs/GCE Amperometry -0.1 0.5-1588.5 0.2 This work
Table S2. Determination of hydrazine spiked in water samples.
Added (uM) Found (uM) Recovery (%) RSD (%)
10 9.5 95 7.3
30 26.7 89 3.9
60 51.3 85.3 1.4
Table S3. Comparison of different modified GCE for detection of ONP and PNP.
Electrochemical Linear Range Detection Limit (uM)
Electrode Material Method (uM) References
ONP PNP ONP PNP
BSO-gCN/GCE LSV / 1.6-50 / 1 [15]
AcSCD-AuNPs-MC/GCE DPV / 301;5% / 3.63 [16]
CeO2:Ag/GCE cv / 7.81-1000 / 1.2 [17]
5-sulfosalicylic acid
doped DPV / 6.7-112.1 / 3.2 [18]
polyaniline/GCE
BaO NRs/GCE DPV 5-640 / 0.5 / [19]
Mg/Fe-LDH /GCE Amperometry 1-700 / 4 / [20]
SDS-HTLC/GCE DPV 1-600 / 0.5 / [21]
MnFe-PBA/GCE DPV 1-700 / 0.59 / [22]
nano-Au/GCE Cv 10-1000 10-1000 8 8 [23]
meso-ZnCo204/GCE DPV 1-4000 1-4000 0.3 0.3 [24]
PEDOT:PSS/GCE LSV 10-3000 10-3000 4.55 451 [25]
Pd>/COFs/GCE DPV 5-2000 5-2000 1.75 0.91 This work
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Table S4. Comparison of different modified electrodes for electrochemical sensing of GSH.

. Electrochemical Linear Range Detection Limit
Electrode Material Method pH (M) (M) Ref.
GO/GCE Amperometry 5 5875 5 [26]
875-4080
CoPcS-NWE Amperometry 4 10-20000 8.3 [27]
N-doped ZnO/C
hollow rhombic Ccv 7.4 1-500 8 [28]
dodecahedral/GCE
MWCNTs/SPE Ccv 7.3 5-20 2 [29]
CNTs/SPE Ccv 7 10-60 3 [30]
Co-MOCP/CPE Amperometry 5.5 2.5-950 2.5 [31]
1-10
Pt/rGMnO Amperometry 6.5 10-100 0.9 [32]
Co(II)TAPc-TA/Au DPV 74 10-100 0.28 [33]
N-G/CoPc/GCE Amperometry 0.1 M NaOH 1-8000 0.6 [34]
RuHCF/rGO/PIGE SWv 5 5.12-25.58 1.7 [35]
PCs/CPE Amperometry 4 5-10000 1 This work
Table S5. Determination of GSH spiked in human serum by successive additions.
Added (uM) Expected (uM) Recovery (%) RSD (%)
20 19.2 96 42
40 39.6 99 2.5
60 54.9 91.5 1.7
Table S6. Determination of GSH spiked in human serum by a non-successive addition method.
Added (uM) Detected (uM) Recovery (%) RSD (%)
10 10.7 107 3.0
20 18.9 94.5 24
50 46 92 1.1
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