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Fig. 1. XRD patterns of a) graphene oxide, and b) silver nanoparticles
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Fig. 2. SEM images of a) grapheme oxide, b) nanocellulose, c) silver nanoparticles, d) graphene oxide/nanocellulose —
silver nanoparticle composite, and €) TEM impage of the synthesized silver nanoparticles
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Fig. 3. a) Cyclic voltammetry of nitrate 10 mM solution in the presence of a 0.2 molar buffer (pH = 4) at the surface of
the modified Ag-NC/GO-GCE electrode, and b) unmodified GCE electrode (Scan rate = 100 mV/s)
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Fig. 10. Amperometric response at the surface of the Ag-
NC/GO-GCE electrode in the presence of a) nitrate, b)
sulfate, ¢) phosphate 10 mM in a 0.2 molar buffer
solution (pH = 4) and at an applied potential of —1.17 v
relative to SCE
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Fig. 9. Calibration curve showing the relationship
between nitrate concentration and cathodic current
through the modified Ag-NC/GO-GCE electrode in a 0.2
molar buffer (pH = 4) ata scan rate of 100 mV/s
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Fig. 11. A) Nayquist curves of: a) unmodified GCE electrode, B) modified two-part NC/GO-GCE electrode, and c)
modified three-part Ag-NC/GO-GCE electrode, B) Equivalent circuit resulting from the Nayquist curve.
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Table 1. Values the parameters used in EIS investigations

Rs (QKk)

Electrode CPE (cmpF/2) Rcet (Qk) Zw Kapp
GCE 4.541750 1.635610 2.758980 1.128290 91078
NC/GO-GCE 3.627930 1.999999 1.502096 1.78450 1.7 * 1077
Ag-NC/GO-GCE 1.784060 9.946780 1.256890 1.029400 2.11%10°°
b s s Ol Sl =Y Jsae
Table 2. Measured values of nitrate concentration in natural samples
Samples Nitrate Concentration RSD Nitrate Concentration RSD Accuracy
(Spectrophotometry) (%) (Proposed Method) (%) (%)
ppm ppm
Water well 510.3 3.84 523.0 3.92 102.4
Rain's water 426.9 3.81 436.4 3.87 102.2
Mineral water 25.9 4.12 25.3 2.11 97.6
Urban water 38.1 3.69 37.9 2.65 99.4
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