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Figure S1. Cyclic voltammograms recorded at
different scan rates (0.02 to 0.25 V s™) for

A - GCE, B - GrO/GCE and C - GrO(S,N)/GCE in
0.01 M [Fe(CN)sP7* probe solution. Insets show
the linear relationship between peak current and
v2 used for estimating the electrochemically
active surface area
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The electrochemically active surface area increased from 0.0348 cm? (GCE) and 0.0387 cm?
(GrO/GCE) to 0.0634 cm? for GrO(S,N)/GCE, indicating that S,N co-doping significantly increased the
number of accessible electroactive sites.
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Figure S2. Cyclic voltammograms recorded at different scan rates (0.02 to 0.25 V s™) for
A - (0.5/1)NiF/GrO(S,N), B - (1/1)NiF/GrO(S,N), C - (1.5/1)NiF/GrO(S,N) and D - NiF in 0.05 M [Fe(CN)s]*"*
probe solution. Insets show the linear relationship between peak current and v/, used for estimating the
electrochemically active surface area

The calculated ECSA values were 0.0376, 0.0820, 0.0890, and 0.0771 cm? for NiF, (0.5/1)NiF/
/GrO(S,N), (1.0/1)NiF/GrO(S,N) and (1.5/1)NiF/GrO(S,N), respectively, with the highest value obtained
for (1.0/1)NiF/GrO(S,N).

The peak currents of STB reached relatively high values at 0.4 V and remained stable compared
to other potentials. Therefore, 0.4 V was selected as the optimal accumulation potential for
subsequent measurements to ensure both sensitivity and signal stability (Figure S3).

The peak currents of STB increased with increasing accumulation time and reached a maximum at 5 s,
after which a slight decrease was observed, likely due to surface saturation effects (Figure S4).

The peak currents increased with increasing pulse amplitude and reached maximum values at
0.1 V. A further increase resulted in signal instability; therefore, 0.1 V was selected as the optimal
pulse amplitude for subsequent measurements (Figure S5).

Although higher peak currents were observed at 0.06 to 0.8 V, the signals became less stable.
Therefore, 0.07 V was selected as the optimal pulse amplitude, providing a good compromise
between sensitivity and signal stability (Figure S6).
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Figure S3. A -DPV curves of (1.0/1)NiF/GrO(S,N)/GCE recorded in 0.1 M BRS (pH 3) containing 10 uM STB at
different accumulation potentials (0 to 1.2 V). Experimental conditions: accumulation time 5 s; pulse
amplitude 0.06 V; voltage step 0.005 V, B - corresponding peak currents of STB as a function of
accumulation potential
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Figure S4. A - DPV curves (1.0/1)NiF/GrO(S,N)/GCE recorded in 0.1 M BRS (pH 3) containing 10 uM STB at
different accumulation times (0 to 25 s). Experimental conditions: accumulation potential 0.4 V; pulse amplitude
0.06 V; voltage step 0.005 V, B - corresponding peak currents of STB as a function of accumulation time
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Figure S5. A - DPV curves of (1.0/1)NiF/GrO(S,N)/GCE recorded in 0.1 M BRS (pH 3) containing 10 uM STB at
different pulse amplitudes (0.02 to 0.12 V). Experimental conditions: accumulation potentials 0.4 V; accumu-
lation time 5 s; voltage step 0.005 V, B - corresponding peak currents of STB as a function of pulse amplitude
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Figure S6. A - DPV curves of (1.0/1)NiF/GrO(S,N)/GCE recorded in 0.1 M BRS (pH 5.0) containing 10 uM STB at
different voltage steps (3 to 10 mV). Experimental conditions: accumulation time 5 s; accumulation potential
0.4 V; pulse amplitude 0.1 V, B - corresponding peak currents of STB as a function of voltage steps
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