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Table S1. The calculated results from CVs in absence of SOFs.

CO stripping and EIS studies for PANS and PdANS-SNFM

The linear sweep voltammograms (LSVs) for PANS and PANS-SNFM were provided at -0.3 to
0.1 V and 0.05 V.s'! (Fig.S1 A) as CO stripping. The current for CO stripping peak on PdNS-
SNFM (= 47.65 mA.mg 'py) was more than PANS (= 33.23 mA.mg'pg). In addition to, the CO

peak potential for PANS (= -0.10 V) was shifted to negative values for PANS-SNFM (=-0.11 V).



The Qco ags were 29.07 and 20.19 mC.cm? for PANS-SNFM and PANS, respectively. They can
because of the CO removal on the Pd surface over the larger surface area. The roughness factor
(rr) and the mass-specific surface area (4) were calculated from LSVs using [S1]. ¢ and 4 was
calculated for PANS and PANS-SNFM, (48.92 and 155.12) (69.21 and 223.27 m2.g'). A
comparison proved that the SNFM existence in the role of support increases the surface area of
PdNS.

Fig. S1 B illustrates the Nyquist curves of GCE/PANS and GCE/PANS-SNFM electrodes. The
Nyquist curves detect a charge transfer process on the GCE/PANS and GCE/PANS-SNFM
electrodes. The obtained data exhibited the resistances of charge transfer (R.;) on GCE/PANS, and
GCE/PANS-SNFM electrodes were 60.22 and 16.24 Q, respectively. On the other hands, R for
PANS is decreased in the presence of SNFM. The exchange current (/) for the electrodes were

calculated by [S2]:

_ RXxT

ly=——F—
nXFXRqr 1)

The parameters are R gas constant, 7 absolute temperature, n the exchanged electrons number and
F Faraday constant The I, on GCE/PANS and GCE/PANS-SNFM was about 0.426 and 1.580 mA,

correspondingly. It can be due to the higher rate of charge transfer.
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Fig. S1 (A) CO stripping of in NaOH 1 M, and (B) Nyquist plots for (- - - ) GCE/PdNS and (
) GCE/PANS-SNFM electrodes in the solution of 0.005 M [Fe(CN)¢]>*prepared in 0.1 M

KCl over a frequency region of 1 x10-! to 1 x10° Hz at 0.30 V.

Table S2. The calculated results from CAs on GC/PANS-SNFM.

The data of this work are comparable to other presented catalysts in article for electrooxidation
reaction of different organic compounds as shown in Table S3 [S3-S9]. Up to Table S3, the /; in
SOFS5 oxidation was much higher and peak potential (£f) SOF4 oxidation is lower than other fuels.

Furthermore, the onset potential (E,us¢) SOF4 and SOFS5 oxidation were more negative than the



other fuels. In order to
electrocatalyst
accumulate

intermediate, the ratio

0.80 M SOF1

0.55 M SOF2
0.55 M SOF3
0.34 M SOF4
0.43 M SOF5
0.85 M SOF6

257.72
1070.04
535.13
489.35
1887.50
210.72

9.87
33.11
12.12
223
51.89
2.67

determine
tolerance to
carbonaceous

of It/I, was calculated.



Table S3. The electrochemical parameter as estimated from CV curves for electrooxidation reaction of SOF on PANS-PdNS and

another catalyst.

Pd/RGO SOF1 1 0.8 to +0.4 Ag/AgCl -0.34 -0.19 388 mA.mg’! 034 | 138.57 mA.cm? 2.8 [S3]
Pd-PNMSS SOF1 0.20 1to+0.7 Hg/HgO -0.76 -0.09 97.48 mA.cm? 038 | 1253 mA.cm-2 7.78 [S2]
SOF2 20 -1t0+0.7 Hg/HgO 0.85 -0.09 15790 mA.cm2 | -0.38 | 40.19 mA.cm-2 3.93
Pd-Ag-NS SOF2 1 0.7 to +0.2 Hg/HgO -0.72 -0.20 2.34 mA.cm? -0.28 1.02 mA.cm? 2.28 [S4]
Pd; Au;NSFs? SOF3 0.50 0.8 to +0.4 SCE - -0.08 355 mA.mg’! - - - [S5]
Pt@Pd NCs SOF3 0.50 -0.8 to +0.4 SCE 0.026 1.4 58.4 mA.cm? - - ; [S6]
Fe/FeZSM-5CPE SOF5 0.13 0to+1 SCE - 0.52 19.08 mA.cm 0.25 - - [S7]
Pt/CNx® SOF5 1 0to +1 Ag/AgCl 0.15 0.72 301 mA.mg’! - 485.48 mA.cm2 0.62 [S8]
SOF6 1 0to+1.1 Ag/AgCl 0.00 0.73 493 mA.mg’! - - 1.15
Pd,Bi,/C SOF6 0.50 0.21to+1 Ag/AgCl 0.08 0.00 9.20 mA.cm? - - - [S9]
PANS-PANS SOF1 0.80 -1t0+0.7 Hg/HgO 0.97 0.05 30845 mAmg! | -035 | 43.91 mA.mg! 7.02 In this work
SOF2 0.55 -0.94 0.10 520.4 mA.mg"! 033 | 228.68 mA.mg! 2.28
SOF3 0.55 -0.98 +0.05 469.85mAmg’ | -029 | 12327 mA.mg! 3.81
SOF4 0.34 -0.98 -0.11 38621 mAmg! | -035 | 221.10 mA.mg! 1.75
SOF5 0.43 -1 +0.50 113029 mA.mg! | -0.11 | 859.00 mA.mg! 1.31
SOF6 0.85 0.3 to+1 Ag/AgCl -0.23 +0.80 377.78 mA.mg! | 040 | 248.32 mA.mg’! 1.52

a. PdAu nanosnowflakes.
b. Platinum-carbon nitride




Calculation of electrochemical factors for SOFs oxidation on PANS-SNFM surface

The SOFs electrooxidation on GCE/PANS-SNFM electrode was a consideration under the
difference conditions; whereas the electrochemical data as valued from CVs curves were reported
as Table S4. In the test of SOF concentration (Fig. S2 A-F), with increasing SOF1-SOF6
concentration to 0.95, 1.37, 0.42, 0.59, 0.43 and 0.35 M, respectively, the current was increased.
Nevertheless, any significant increase doesn’t observe in SOF concentrations higher than mention
concentration for every SOF. This is owing to the occupancy of active sites on the electrode
surface. The logarithm / versus logarithm [SOF] is designed to calculate the order of reaction
[S10]. The order of reaction gotten from the slope of the line for forward and backward scanning
in SOF1-SOF6 oxidation (Inset Fig. S2 A-F) was recorded in Table S4. Base on Table S4, reaction
order for the anodic sweep in SOF2 was more than other fuels and after that were SOF4, SOF3,
SOF1, SOF6, and SOFS5 respectively and in the anodic sweep, SOF5 was higher and after that
were SOF1, SOF4, SOF3, SOF2, and SOF6 respectively. Consequently, measure SOF2 oxidation
and intermediate of SOF5 oxidation was higher than other fuels.

The temperature effect on the forward and backward currents in different temperatures between
20 and 60 °C was showed in Fig. S3 A-F. The forward and backward currents were enlarged with
the increasing temperature. The relevance between Arrhenius and appropriate linear fit In 7 vs. 7*!
delivered the activation energy (E,) for anodic and cathodic sweeps [S11]. The plots of In 7 vs. T
I"are shown in Inset Fig. S3 A-F. The values of E, for SOF1-SOF6 electrooxidation at the anodic
and cathodic sweep were calculated and recorded in Table S4. As it is clear, the Fa reduction order
is as follows in the cathodic scan: SOF2>SOF1>SOF5>SOF4>SOF3>SOF6 and in the anodic
scan: SOF3>SOF4>SOF2>SOF1>SOF5>SOF6. Thus, the oxidation of SOF6 and oxidation

intermediates produced in SOF6 oxidation was faster than other fuels. As well, with accelerating



in the scanning, current was improved at forward and backward scanning (Fig. S4 A-F). By slop
of the plots the /; versus the square root of the sweep rate (v'’?) and the E, versus In (v) (See Inset
Fig. S4 A-F), electron transfer (), and diffusion (D) coefficients were calculated according to [S3]
and reported in Table S4. Electron transfer in SOF3 with a =0.99 and diffusion in SOF1 was more
than in comparing with other SOF. The linear correlation among E, and In (v) and /rand v!’ proved
the SOF1-SOF6 oxidation is the irreversible charge transfer phenomenon, and the transport of SOF
molecules from bulk solution to the electrode surface is as the rate determining step for total

reaction, respectively.
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Fig. S2. CVs of SOF1-SOF6 oxidation (A-F) in various concentration (Inset: The plot of log /¢ in

(®) anodic and (o) cathodic sweep vs. log C) on GCE/PANS-SNFM electrode in 1 M NaOH for

SOF1-SOF5 and 0.1 M H,SO, for SOF6 at 0.05 V.s' sweep rate.
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Fig. S3. CVs of SOF1-SOF6 electrooxidation (A-F) at various temperatures. (Inset: plot of In /¢
in () anodic and (o) cathodic sweep vs. T-! on GCE/PANS-SNFM electrode in 1 M NaOH for

SOF1-SOF5 and 0.1 M H,SO, for SOF6.
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Table S4. The investigation results effect of analyte concentration, temperature and scan rate on GCE/PANS-SNFM electrode in liquid

Backward

sweep

fuels electroxidation.

SOF1
SOF2
SOF3
SOF4
SOF5
SOF6

0.74 (R>=0.987)
1.09 (R2=10.992)
0.79 (R>=10.992)
0.83 (R2=0.973)
0.53 (R?=10.996)
0.63 (R2=10.963)

1.63 (R2=0.991)
0.73 (R2=0.966)
0.86 (R>=10.970)
1.03 (R2=0.961)
2.96 (R?=10.959)
0.45 (R2=0.931)

26.83 (st =-3227.1 & R*=10.959)
3491 (s =-4199.6 & R* = 0.990)
12.74 (s =-1533.2 & R2=0.977)
14.16 (s=-1703.3 & R*>=0.961)
18.95 (s =-2280.1 & R? = 0.956)
8.45 (s=-1017.1 & R*> = 0.969)

29.87 (s =-5622.8 & R*=0.959)
32.96 (s =-3964.9 & R =0.991)
44,57 (s =-5361.1 & R*=0.978)
35.54 (s=-4275.1 & R*>=0.982)
19.18 (s =-2307.0 & R2=0.950)
3.67 (s=-441.9 & R>=0.956)

0.03 (R2=0.974)

0.02 (R2=0.962)
8.29 (R>=0.970)
0.01 (R>=10.927)
0.21 (R2=10.988)
0.20 (R2=0.984)

6.76 (R>=0.981)

0.03 (R2=0.987)
42 .37 (R*=0.934)
13.44 (R>=0.975)
77.34 (R>=0.963)
27.55 (R*=0.988)

4.23x102
2.10x102
6.60x108
3.43x10°
4.59x10°
1.53x10°

a. log I =nlog C + B {n=reaction order, C = concentration and B = interception}

Sinl

p
E,=-( 1 X R)

b.

a=1-

C.

5=

T {E, = activation energy and R = gas constant}

RXT
SE

XnXxF
6(lnv)

d. 2461077 x (n X F)* x a x ¢? {D = diffusion coefficient and C = concentration}
* If the oxidation reaction be complete (to produce CO,), and not partial oxidation.

# R-squared in linear fitting
+ Slop of fitted line

{a = electron transfer coefficient, v = scan rate, R = gas constant, 7= 293 K, F'= Faraday constant and » = electrons number transferred during oxidation of one mol analyte}

(ilp)szxT
Su /2
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