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Nickel Bicarbonate Nanoparticles Loaded on Carbon Paper for
Enzyme-Free Glucose Electrochemical Sensor
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(College of Food and Wine, Ningxia University, Yinchuan 750021, China)

Abstract: Nickel bicarbonate nanoparticles were grown in situ on carbon paper by one-step hydrothermal method.
Powder X-ray diffraction and scanning electron microscopy were used to characterize the structure and morphology
of the material. It was found that when pure phase Ni(HCO,), was loaded on carbon paper, it could provide more cat-
alytically active sites which is beneficial to electron transport and catalytic reaction. Cyclic voltammetry and time-
current response curves showed that the detection limit of the electrode was 0.98 wmol-L™", the linear range was
2.95-1.02 mmol-L."!, and the sensitivity was 935 pA+L-mmol'-cm™. At the same time, it also exhibited excellent
specificity and stability. In addition, the sensor can realize the rapid detection of glucose in dairy products. These
results show that the synergistic effect of transition metal and conductive substrate can enhance the overall conduc-

tivity and catalytic performance of the composite material.
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Table 1 Comparison of performance of Ni(HCO,), NPs/CP and reported glucose detection electrode

Electrode Linear range / (mmol - L) LOD / (pmol - L) Sensitivity / (LA - L-mmol™ - cm™) Ref.
Ni(HCO,), NPs/CP 0.002 95-1.02 0.98 935 This work
Cu0-CS/GCE 0.5-1 11 503.129 [31]
NiO/CNT/GCE 0.2-12 160 436.3 132]
NiO-Ti0,/GCE 0.002-2 0.7 24.85 133]
NiO/PANI/GCE 0-0.1 0.19 606.13 [34]
Ni-NiO-NCSs/GCE 0.002-0.6 031 219.19 [35]
Ni NPs/3D-PMG 0.002-0.22 1 373 [36]
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(a) CV curves of Ni(HCO,), NPs/CP in 0.1 mol- L™ NaOH solution containing 5 mmol - L' glucose at the 20th and 80th cycle;

(b) Reproducibility of different batches of electrodes; (c) Stability of the same electrode at different times; (d) Current response
of Ni(HCO,), NPs/CP to 0.1 mol-L™" glucose and 0.01 mol- L™ interference at 0.5 V voltage
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Table 2 Detection results for some dairy product samples
Initial concentration / (mmol + L") Added / Determined /
Sample Recovery / %
HPLC Sensor (mmol - L") (mmol - L")
Cheese sticks 0.0526 0.052 8 0.02 0.072 7 99
Yogurt drinks 0.0419 0.0419 0.02 0.062 1 101
Milk powder 0.0213 0.021 6 0.02 0.0419 101
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