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S1. Chemicals and reagents

Neodymium nitrate (Nd(NO3); >99% purity), Samarium nitrate (Sm(NOs); >99% purity),
Europium nitrate (Eu(NO;); >99% purity), Niobium pentachloride (NbC15>99% purity), hydrogen
peroxide (H,0,) and urea (CH4N20) were purchased from Sigma Aldrich and carbon nanofibers
(CNFs) were purchased from Rur-Grapheneox Company. All other necessary reagents and the
above-mentioned chemicals have been used without further refinement. 0.1M (pH 7) phosphate
buffer solution (PBS) prepared using sodium phosphate dibasic (Na,HPO, and sodium
dihydrogen phosphate (NaH,PO,4) had been used as supporting electrolytes in all electrochemical
experiments. All the experiments used ultrapure fresh water obtained from a Millipore water

purification system (Milli-Q, specific resistivity > 18MQcm, S.A., Molsheim, France).
S2. Instrumentations

Phase configurational analysis was performed through X-ray diffraction (XRD), Rigaku D/maxB,
and DMX-2200). X-ray photoelectron spectroscopy ESCA/Auger Laboratory (National Taiwan
University, Taiwan) is applied to quantitatively analyze the chemical composition of the materials.
The surface morphology and elemental composition of the as-prepared nanocomposite were
studied employing high resolution (HR) transmission electron microscopy (H-7600, Hitachi-
Japan) operating at 200 kV and scanning electron microscopy (SEM, Hitachi S4700) and energy
dispersive X-ray (EDX, HORIBA EMAX XACT) spectroscopy. AC impedance spectroscopy was
performed by Q-metrohm autolab (AUT51770, 100-240V~ 75VAS50/60 Hz). CHI 1205A
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electrocatalytic work station was efficient to carry out the electrochemical measurements in three-

electrode cells, as well as the amperometric method. Here, the modified GCE, saturated Ag/AgCl,

and Pt wire were active as working, reference, and counter electrodes, respectively.

Table S1: Comparison of crystallographic properties.

Crystallites NdNbO, SmNbO, EuNbO,
Crystal type Fergusonite Fergusonite Fergusonite
Crystal system Monoclinic Monoclinic Monoclinic
Space group 12 12 12

Space group | 5 5 5

number

a(A) 5.4680 5.4210 5.3930

b (A) 11.2800 11.1700 11.1300
CA) 5.1470 5.1200 5.1120

Lattice angles

0=y =90°, B=94.7

0=y =90°, B=94.7

a=v=90°, f=94.7

Density (g/cm?) 12.60 13.20 6.71
The volume of the | 316.45 308.99 305.82
cell (10 pm?)

Crystal size (nm) 43.06 29.47 39.7




Table S2: Atomic % of Ln/Nb/O elements calculated from XPS and EDX

LnNbO4 Elements Atomic% (From | Atomic% (From
XPS) EDX)
NdNbO4 Nd 19.67 28.57
Nb 15.01 14.64
0] 64.32 58.99
SmNbO4 Sm 12.99 27.35
Nb 17.84 18.57
0] 69.17 54.08
EuNbO4 Eu 1691 28.92
Nb 17.32 10.91
0] 65.77 67.0
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Figure S1: (A) Niquist plots corresponding to different electrodes; (B) Randel’s equivalent

circuit in EIS studies
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Figure S2: (A) Cyclic voltammograms for different electrodes (Bare and modified); CV
profile of (B) SmNbO,/GCE, (C) NdNbO,/GCE (D) NdNbO,/GCE for varying scan rates

from 0.02-0.2 Vs! ; (Inset)Calibrated plot of the square root of scan rate versus anodic and

cathodic peak currents; All the above experiments were performed in [Fe(CN)g]*7#7in 0.1 M

KCl as electrolyte.
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Figure S3: CV profile of 100 pM of FZD and DMZ at various EuNbO4 and NdNbO,

electrodes

Table S3: Comparison of previous literature about DMZ detection with the proposed

SmNbO,/GCE sensor.

Method Electrode Electrolyte LOD Linear References
(M) range
(uM)
*HPLC-UV - - 0.5 0-100 [1]
®GC-ECNI- - BSA 0.1-0.6 [2]
MS
‘LC-MS-MS - H,O0-CH;CN 0.5 0-10 [3]
Cv uAg@ICPE PB/7.0 0.6565 350-1 [4]
‘DPSV MIS-CPE PB/5.0 3.6 0.01-1 [5]
i-t e&rGO/"PB MCs/SPCE PB/4.0 0.0032 | 0.02-1360 [6]
i-t MnT(o-glu)TTCI- BR/4.3 0.0027 1500— [7]
ichit/GCE 0.0027
LSV Cu-Pd@*TLC/SPCE PB/7.0 0.015 | 0.15-746.9 [8]
DPV Mn-SnO@rGO/GCE PB/7.0 0.002 | 0.009-1291 [9]
DPV SmNbO,/GCE PB/7.0 0.004 0.01-264 | This work
simultaneous




aHigh-performance liquid chromatography-ultraviolet spectroscopy

bGas chromatography—electron capture negative ionization mass spectrometry.

‘Liquid chromatography-tandem mass spectrometry.

dCarbon paste electrode.

¢Differential pulse stripping voltammetry.

fMolecularly imprinted siloxane.

gReduced graphene oxide.

hPrussian blue microcubes.

i5,10,15,20-tetrakis[2-(2,3,4,6-tetraacetyl-B-D-glucopyranosyl)— 1-O-phenyl]porphyrin

JChitosan

kteak leaves carbon

Table S4: Comparison of previous literature about DMZ detection with

the proposed

SmNbO,/GCE sensor.
Method Electrode Electrolyte LOD Linear References
(uM) | range (uM)

Cv IMWCNT/GCE 0.04 M/BR 6.0 2.30 3.0-800 [10]

DPV MWCNT/GCE 0.080 0.49-59 [11]

SWV *SMDE 0.1M/PB 6.0 |0.023 0.088-3.99 [12]

IDPSVe Gr/Au/GCE 0.04 M/BR 6.0 | 0.012 | 0.02-0.14; [13]

0.14-400

[-Tf Gr/Au/GCE 0.04 M/BR 6.0 | 0.064 1.0-674.0 [13]

DPV *GDS/GCE 0.05M/PB7.0 | 0.023 | 0.01-153.2 [14]

DPV ‘BV/SPCE 0.05M/PB7.0 | 0.016 | 0.1-1189.8 [15]
DPV SmNbO,/GCE PB/7.0 0.002 0.01-264 | This work

simultaneous



https://www.sciencedirect.com/topics/materials-science/graphene-oxide
https://www.sciencedirect.com/science/article/pii/S0925838821037257#tbltbl0005fn2462
https://www.sciencedirect.com/science/article/pii/S0925838821037257#tbltbl0005fn6

*Multiwalled carbon nanotube.

bSquare wave voltammetric.

Stationary mercury dropping electrode.
dDifferential pulse stripping voltammetry.
¢Gadolinium stannate

fBismuth vanadate.
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Figure S4: (C) Monitoring cathodic peak currents of FZD and DMZ in the presence of
interfering compounds; (D) Plot of different interferon versus relative current error

percentage.
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Figure S5: Reproducibility of SmNbO,/GCE sensor using different GCE for (A) 10 uM, (B)
100 pM, and (C) 200 pM, of FZD and DMZ
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Figure S6: DPV analysis of FZD and DMZ in (A) saliva and (B) water samples medium
(spiked and unspiked).

Table S5: RSD values of SmNbQO,/GCE sensor for different concentration of FZD and DMZ.

Concentration RSD of FZD RSD of DMZ
10 uM (Low) 0.66 % 0.78 %
100 uM (Medium) 1.64 % 3.88 %
200 uM(High) 4.34 % 2.66 %




Table S6: Real smaples with recovery percentage for DMZ and FZD

DPV DPV
Samples Analyte Added (nM)
Found (nM) Recovery (%)
0 0 -
DMZ
5 4.94 98.8 %
Saliva sample
0 0 -
FZD
5 4.84 96.8 %
0 0 -
DMZ
5 491 98.2 %
River Water
0 0
FZD
5 4.77 95.4 %
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