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Abstract:
Modern agriculture in Thailand requires the use of fertilizers to provide essential nutrients for plant growth. Whether it is a chemical fertilizer or a biological fertilizer, one of the important elements is nitrogen, which might be in the form of ammonium ions (NH4+). However, the use of ammonium fertilizer is limited because it makes the soil more acidic and may cause an increase in fungal diseases in plants. Analysis of ammonium content in chemical fertilizers and in the soil are therefore important. In this work, we developed a device to detect the amount of ammonium by combining optical and electrochemical detection. For optical detection, a precipitation reaction was employed under basic conditions using ammonium sulfate and sodium tetraphenylborate. A borate buffer was used as the background solution to control the pH. White suspension of ammonium tetraphenylborate occurred and absorbance was measured by a portable colorimeter. The result showed that there was a linearity value at a concentration of 0.1-0.6 mM of nitrogen, with an R-Square of 0.99. For electrochemical detection, cyclic voltammetry and differential pulse voltammetry were employed to investigate the current signal of ammonium. A screen-printed electrode was used and connected to a potentiostat to record the signal. The advantages of using two measurement techniques simultaneously are that it may help extend the range of analysis or provide additional data to confirm the accuracy of the analysis. Furthermore, the use of electrochemical techniques helps minimize interference from the color of the sample.
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