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Analysis of Degradation of Polyester Filter Media Used in
Dust Removal in Metal Smelting Enterprises Under
Overtemperature Environment

LIU Jing-xian, QIAO Zhi-bo, MAO Ning, DAI Feng

(School of Resources & Civil Engineering, Northeastern University, Shenyang 110819, China. Corresponding
author: LIU Jing-xian, E-mail: liujingxian@mail.neu.edu.cn)

Abstract: The large-scale production process of metal smelting enterprises generates
overtemperature flue gas, which is hazardous to human health and the environment. Therefore,
dust control has received considerable attention. Polyester filter media is a widely used filter bag
material in the smelting industry, but equipment may produce excessive overtemperature flue gas
due to various factors, leading to changes in the physical and chemical structure of the polyester
filter media and thus causing failure. To study the effect of overtemperature on the performance
of the filter media, overtemperature degradation tests were conducted on polyester filter media at
seven different temperatures. The results reveal that its thermal decomposition resistance is poor.
After overtemperature degradation at 220 °C , the tensile breaking strength and elongation at
break significantly decrease from 2 022.81 N and 75.4% to 1 388.27 N and 58.1%,
respectively. The infrared spectra show a decrease in the intensity of the C—O stretching peak,
indicating that the macromolecular chains within the samples break under overtemperature
environments. This is identified as the main reason for thermal decomposition, hydrolysis
reactions, and performance degradation.

Key words: polyester filter medium; high-temperature flue gas; mechanical property; chemical
structure; surface property
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in experiment
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Fig. 1

Mechanical properties of samples at different levels of degradation
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Fig.2 Surface density and air permeability of
samples at different degradation levels
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Fig.4 Sample shrinkage rates at different levels
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