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Integrated Moisture Control, Wall Alkalization Prevention,
and Microbial Preservation System for Qianling Imperial
Tombs
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Qianling Museum, Xianyang, Shaanxi, 713300, Chins

Abstract

The mural paintings in Qianling's accompanying tombs are facing multiple conservation challenges due to underground micro-
environmental factors, including pigment layer oxidation, coating flaking caused by moisture, wall alkali-salt damage, and microbial
erosion. This study establishes an integrated protection system: Moisture control is achieved through physical barriers, precise
temperature-humidity regulation, and low-disruption ventilation; Alkali control focuses on desalination of paper pulp materials
combined with wall restoration and alkali-resistant treatment; Microbial prevention combines population monitoring with physical,
chemical, and biotechnological approaches. Additionally, an intelligent monitoring platform for tomb chamber environments enables
multi-system coordination, establishing performance evaluation and long-term management mechanisms to achieve preventive mural
preservation and provide scientific support for sustainable conservation.
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