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Research on practical technique optimization and application of microwave digestion in heavy metal detection

pretreatment

Delai Li

Xinshao County Market Supervision Inspection and Testing Institute, Hunan Province, Xinshao, Hunan

[ Abstract] Sample pretreatment is a crucial core step in the heavy metal detection process, and its operational
standardization and technical level directly determine the accuracy and reliability of the detection data. Compared
with traditional methods such as hot plate digestion and dry ashing, microwave digestion, with its unique advantages
of closed high pressure, internal heating, high efficiency, low consumption, and low pollution, effectively makes up
for many shortcomings of traditional methods and has now become the standard pretreatment technology for heavy
metal analysis in many fields such as environment, food, and geology. This paper, based on practical laboratory
scenarios and adhering to the development concept of “high efficiency, accuracy, greenness, and safety” in the modern
testing industry, systematically analyzes the working principle of microwave digestion, focusing on the pretreatment
schemes for multi-matrix samples, the optimization path of key digestion parameters, and the whole-process quality
control system. The research aims to extract directly applicable technical operation specifications and pitfall
avoidance guidelines, providing technical support for testing personnel to improve work efficiency and ensure data
quality, and contributing to the standardization and normalization of heavy metal detection work.

[ Keywords] Microwave digestion system; Heavy metal detection; Sample pretreatment; Matrix adaptation;

Quality control; Practical techniques
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