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Preparation of abamectin-loaded porous acrylic resin
and controlled release studies
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Abstract A polyacrylic high oil-adsorption resin was

prepared by a suspension polymerization method with

butyl acrylate and methyl methacrylate as monomers,

benzoyl peroxide as an initiator, poly(vinyl alcohol) (PVA-

1788) as a dispersing agent, and divinyl benzene as a cross-

linking agent. The effects of dispersing agent, pore-forming

agent and cross-linking agent on resins structures were

revealed. The maximum specific surface areas and pore

volumes of the resulting resins were 853.8 m2/g and

1.188 cm3/g, respectively. These structural parameters

endowed excellent adsorbability to the resins. Abamectin, a

macrolide insecticide, was selected as a model pesticide,

and cyclohexanone was investigated as solvent in adsorp-

tion tests. The adsorption isotherms illustrated that

adsorption was an endothermic process, and the optimum

adsorption temperature was 293 K. Fourier transform

infrared spectroscopy, thermogravimetric analysis, and

X-ray diffraction results suggested that abamectin-loaded

resins were prepared. The sustained release data indicated

that the pesticide-loaded resins exhibited a sustained pes-

ticide release pattern, and the releasing process continued

over 15 days in an alcohol medium with the final release

rate of over 90 %. These studies established a theory and

experimental foundation for the actual application of this

method. Meanwhile, the pesticide-loaded resins could be

applied to actual production process by adding proper

adjuvants in their compositions.
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Introduction

High oil-adsorption resins or macroporous adsorbing resins

(resins), in general refer to a series of polymers that do not

contain certain functional groups. First, they were reported

in the 1960s, and developed rapidly during recent decades

[1–4]. Their distinguishing features of small pore volumes,

powerful oil adsorbability, and good oil retention powers

provided them various applications in different fields, such

as filtering substances, rubber modifiers, and oil spill or

environmental pollution treatments [1, 5, 6]. Although they

have been used as sustained releasing materials of flavors,

resins acting as pesticide carriers have not been reported

before.

Nowadays, chemical pesticides play important roles in

protecting crops from insects or bacteria. Nevertheless,

their side effects, such as pollution, residual toxicity, pes-

ticide resistance, etc., have brought about serious envi-

ronmental problems [7–9], which have stimulated

tremendous attention all over the world. These negative

effects are mainly due to irrational pesticide formulations

and application methods. As a settlement, it would be

cheaper and more effective to improve the existing prep-

aration techniques and formulations or develop their new

administration methods rather than to invent new pesti-

cides. Sustained release technology is a novel method to

Q. Shang (&) � T. Zheng � Y. Zhang � Y. Shi

School of Chemical and Pharmaceutical Engineering,

Hebei University of Science and Technology,

ShiJiazhuang 050018, People’s Republic of China

e-mail: shangqingyl@163.com

J. Yin

Intellectual Property Office of Hebei Province,

ShiJiazhuang 050021, People’s Republic of China

Y. Shi

School of Chemical Engineering and Technology,

Tianjin University, Tianjin 300072, People’s Republic of China

Iran Polymer and

Petrochemical Institute 123

Iran Polym J (2012) 21:731–738

DOI 10.1007/s13726-012-0076-4

https://link.springer.com/article/10.1007/s13726-012-0076-4


