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Abstract: A cobalt-based phosphate sensor was successfully fabricated by using the screen printing technology for the
determination of phosphate concentration in the aqueous solution. The disposable sensor consisted of fully integrated
cobalt (Co) electrode, which was a layer of carbon conductive ink (C) physically doped with Co powder, and Ag/AgCl
reference electrode. At 25°C and the Co/C ratio of 1:7, the cobalt-based phosphate sensor showed strong stability and
phosphate-selective potential response was in the range of 1x10°> mol/L to 10" mol/L, yielding a detection limit of 5x10°
mol/L and a slope of -41.63 mV/decade in acidic solution (pH 4.0, potassium hydrogen phthalate buffer) for H,PO, .The
response time of the screen-printed electrode was about 60s. The proposed screen printed sensor also exhibited significant
reproducibility with a small repeated sensing deviation (i.e. relative standard deviation (R.S.D.)< 1%) on a single sensor
and a small electrode-to-electrode deviation(i.e. R.S.D.<3.5%).
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Fig.2 Potentiometric response of the phosphate sensor in
different concentrations of KH,PO, at pH 4.0: dynamic
measurement and calibration curve in the range of
1x10°~0.1mol/L H,PO,
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Fig.3 Long-term potentiometric response of the phosphate
sensor in 10 mol/L KH,PO, at pH4.0
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Fig.4 Potential responses to 10-time repeated detections
of 10 mol/L KH,PO, to three phosphate sensors
of the same type
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