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Corrosion Micro—Mechanism in Iron Pipes of Cooling
System Under Deep Hot Coal Mine

Liu Xingxing, Han Qiaoyun, Zhang Yi, Zou Shenghua

(School of Civil Engineering, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract; As the depth of coal mining increases, heat damage in deep mines becomes more prominent.
However, during the operation of the cooling system, there is a serious problem of pipeline corrosion, which
greatly affects the stability of the system and production safety. In this paper, we combine X-ray, SDM, full
water quality analysis test with first principles calculation method to study the corrosion mechanism of mine
gushing water on the pipeline of deep coal mine cooling system. Results show that the corrosion deposites are
Fe,0; and Fe;0, with the micro—structure of strip or cube, and the main compositions of the mining water are
Na*, Ca™, Mg™*, ClI", SO, and HCO, . The DFT study results indicate that the ions would enhance the
interaction between H20 and iron for the changes of adsorption energy, micro—structure, PDOS and 3D-CDD of
the adsorption system. This study is of great significance to enhance the stability of the cooling system, and
improve the heat transfer performance of the system and production safety of deep coal mines.
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