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On the Controlling Theory of Source—-Application of Basalt Fibers

NIU Boran', YAO Yu™?, HAO Xiaoqging™’, LI Yuhang™’, HU Weiqiang™’, XIN Yiguo™*"
(1. Heilongjiang Volcanie Rock Technology Co. , Ltd, Harbin 150001, China;
2. Harbin Center for Integrated Natural Resources Survey, China Geological Survey, Harbin 150086, China;
3. Observation and Research Station of Earth Critical Zone in Black Soil, Harbin,

Ministry of Natural Resources Harbin 150086, China)

Abstract: Basalt fibers, as emerging high — performance materials, have been widely applied in
construction, aerospace, and other fields. However, treat basalt is generally considered as homogeneous
industrial raw materials for the current industrial practices, ignoring the geological diversity formed by
different tectonic environments, which results in unscientific material selection. This paper establishes a
“source—application” analytical framework connecting geological genesis with engineering applications. The
core thesis is that the petrogenetic tectonic environment (source) primarily controls the performance
characteristics and application scenarios (application) of fiber materials through geochemical fingerprints. A
geochemical classification system, including iMORB, OIB, CFB, IAB, is established based on tectonic
environments, which demonstrates how to achieve precise material matching through the *demand -
performance—geochemistry—site selection” logic chain in different application scenarios. The study shows that
the civil engineering requires low—alkali MORB—type basalt for durability, aerospace applications need high—
silica—aluminum, low—alkali CFB-type basalt for extreme performance, while agricultural restoration requires
high — magnesium — calcium OIB - type basalt for enhanced weathering rates. This theoretical framework
provides a new scientific pathway for precise exploration, scientific evaluation, and high—value utilization of
basalt resources.

Key words: basalt fiber; geochemistry; source—applicant theory; application fields
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