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ABSTRACT

Nowadays, population in the world increases so fast in the rate about 70 million a year that food
hamper the social development. Pesticide is the main method to raise the grain yield and plays an impor-
tant role in agriculture. However, the utilization of the pesticide brought many serious side effects such as
environmental pollution, harmfulness to human and animal, tolerance and so on. Thus, the research on
pesticide is focused on exploring the approach to decrease the dosage and harm of i)&sticide to fit the envi-
ronment demand.

In order to produce the synergist pesticides of coal-based acid, the objective of this study to investi-
gate the interaction between coal-based acid and pesticides comprehensively and systematically.

The following sections are included in this thesis.

1. Preparation the degrading water-soluble coal acid (WSCA) in weak acid from Wuchuan weathered
lignite and Huolinhe lignite without WSCA with chemical method and WSCA extracted directly from
Jincheng weathered coal with acetone-H2S04 method.

2. Effects of the degrading and directly extracted WSCA on the biological activity of pesticides 11
chemical and biological pesticides including insecticide, fungicide and herbicide were used. First, the
pesticides species having synergistic action with WSCA were selected in bioassay. Then, the indexes of
relative toxicity of them were measured in pot test. Finally, the synergism of WSCA on pesticides was
proved by the field trials.

3. Effect of WSCA on physical, chemical, structural and physiological character of pesticides with
Face Contace Angle Meter, Processor Tension Meter, IR, '"H NMR, XPS, and so on. Based on the
above results, the synergistic mechanism was discussed.

4. Computer simulation of interaction between WSCA and pesticide. Interaction between WSCA and
pesticides and effect of WSCA on the biological activity of pesticides were further.

5.The kinetic of WSCA-pesticides pyrolysis.

The study results showed:

WSCA affected the biological activity of pesticides, which depended on the chemical structure, rela-
tion of structure-activity of pesticides and the original resources and preparing method of WSCA. The ef-
fect of the degrading WSCA from Wuchuan coal (W-WSCA) performed better than that extracting from
jincheng coal. The synergism of WSCA was significant on tribenuron-methyl, glyphosate, 2, 4-D butyl
ester, metalaxyl, mancozeb, metalaxyl + mancozeb, monocrotophos and B. t., and the dauer stage was
elongated about 10 days. In the word, the amount of pesticides applied was decreased. WSCA reduced
the biological activity of paraquat.

The study on mechanism pointed out that WSCA showed synergism if the chemical structural changes
of pesticides favours to improve the active structure of pesticides such as tribenuron-methyl, otherwise
WSCA decreased the biological activity of pesticide if the chemical structural changes of pesticides de-



stroyed the active structure of pesticides such as paraquat due to the interaction WSCA with pesticides.
Thus, the synergism of WSCA on pesticide can be predicted based on the chemical action between WSCA
and pesticide. For the pesticides that did not remarkably affect its chemical structure, WSCA showed cer-
tain synergism because of the improving surface activity, permeable membrane, physiological character,
and increasing adsorption led to sustained release dosage.

The computer simulation of interaction between WSCA and pesticide and kinetic study of WSCA-
pesticides pyrolysis indicated that WSCA raised the potential energy of pesticide to excited state and en-
hance the react activity. Therefore, the action of WSCA-pesticide with target enzyme gave advantage over
pesticide without WSCA .

Key words: coal-based acid, pesticide, biological activity, synergism, interaction
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Fig1.2 Phosphate groups in active structure of organophosphorus insecticides
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