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Abstract

As a populous country, the importance of food security is self-evident, and pesticides, as an important
means of agricultural production, can prevent and control various plant diseases and ensure food production.
However, some pesticides have problems such as poor resistance to interference, short efficacy period and
harsh application conditions. To solve the above problems, in this thesis, kresoxim-methyl and thifluzamide
were used as model pesticides, and the mechanism of polydopamine formation by oxidative self-
polymerization of dopamine under alkaline conditions, and the formation of resin by phenolic condensation
of resorcinol and formaldehyde was utilized for the in situ coating and loading of kresoxim-methyl and
thifluzamide, so that two kinds of slow-release capsules and two kinds of drug-carrying mesoporous
nanoparticles were designed and prepared. Subsequently, the structural properties and drug-loaded release
performance of the composites were investigated, and it was proved that the nanomaterials containing
kresoxim-methyl and thifluzamide had a long-lasting and slow-release ability, better adhesion, and anti-
splash properties. The aim of this paper is to use environmentally friendly biodegradable materials loaded
with pesticides to solve the problems of pesticides with short effective period, easy to slip and splash on the
surface of leaves, providing a new way of thinking for pesticide application to be able to achieve low
volume and high efficiency, and providing a new direction for the innovative development of the pesticide
industry. Specific research results are as follows:

(1) Preparation and properties of polydopamine nanocapsules of kresoxim-methyl and thifluzamide, as
well as their suspensions. First, two types of polydopamine nanocapsules of about 180 nm were prepared
using mechanical force emulsification of the drug-carrying oil phase and surfactant-solubilized aqueous
phase to form stable emulsions, and in situ encapsulation of the drug-carrying droplets by autoxidative
polymerization of dopamine. Subsequently, the corresponding nanocapsule suspensions were screened and
compounded. The loading capacity of nanocapsules of kresoxim-methyl and thifluzamide was 50% and
34%, respectively, and the release time of nanocapsules was extended by 1 time compared with that of the
original drug, and the cumulative release rate was basically the same, and the suspension rate of two kinds
of pesticide nano-suspension was 92% and 83%, respectively, and it had a suitable pH value as well as a
good stability and storability.

(2) Preparation of resorcinol-formaldehyde mesoporous nanospheres of thifluzamide and study of their
properties. First, resorcinol-formaldehyde mesoporous nanospheres were prepared by phenolic
condensation of resorcinol and formaldehyde under alkaline conditions, and thifluzamide was loaded in situ

during the polymerization process. The loading rate of the loaded mesoporous nanospheres was 33.78%



with a particle size of about 400 nm, and the active ingredients could still be detected after 96 h of pesticide
release. Subsequently, the data were simulated using different release models to determine the release
mechanism under different conditions. The contact angle experiments and droplet collision tests showed
that the material has strong adhesion and deposition efficiency, which can effectively inhibit the droplet
rebound.

(3) Preparation of polydopamine mesoporous nanobottles with kresoxim-methyl and study of their
properties. First, polydopamine mesoporous nanobottles were prepared by solvent-mediated
polymerization-induced self-assembly under alkaline conditions and loaded with kresoxim-methyl in situ.
Subsequently, the loading rate of drug-loaded mesoporous nanobottles was measured to be about 49.25%,
the particle size was about 710 nm, and the pesticide slow-release could be sustained for 300 h. Stable
release ability was also observed under the influence of different temperatures and pH. Moreover, the
release data were fitted to determine its release mechanism under the influence of different factors. The
contact angle and droplet collision tests proved that it has excellent matrix affinity and splash resistance,
which improves the utilization of pesticides in many ways.

Key words: Polydopamine; Resorcinol; Kresoxim-methyl; Thifluzamide; Slow release
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