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Abstract: The visualization analysis method is an effective measure to control the harm of pesticide residues
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to the environment and human health. By utilizing the strategy of intermolecular charge transfer (ICT),
an effective charge transfer receptor 1, 2, 4, 5-tetracyanobenzene (TCNB) was screened for the carbaryl,
a typical carbamate pesticide. The mechanism of the interaction between carbaryl and TCNB was ex-
plored, and experimental exploration of visualization analysis of carbaryl was systematically carried out.
The results indicate that after forming an ICT complex with TCNB, carbaryl can produce a characteristic
yellow green fluorescence signal. This signal is significantly distinguishable from 1-naphthol, which is an
alkaline degradation products of carbaryl, and some other carbamate pesticides, such as isoprocarb, pro-
pamocarb, and pirimicarb. At the same time, the intensity of the fluorescence signal gradually increases
with the increase of concentration of carbaryl (in the range of 0. 1—1. 6 mg/mL). With ICT strategy. vi-
sualization analysis of carbaryl on the surface of crop leaves can be achieved, and in situ digitized analysis
of the RGB values can be achieved through a mobile applicantion.
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