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Application of surface nuclear magnetic resonance technology
in detecting water abundance in concealed burnt zone

HOU Enkel, FANJ iangweil, GAO Lijunz, WANG J ianwenz, CHEN Dehai3, CHI Baosu04, WANG Hongke4

(1. College of Geology and Environment, Xi’an University of Science and Technology, Xi’an 710054, China; 2. Shenmu
Ningtiaota Coal Mining Company Ltd., Shaanxi Coal and Chemical Industry Company Ltd., Yulin 719300, China;
3. Shenfeng Institute of Geological New Technique Application of Shanghai, Shanghai 201702, China; 4. Northern
Shaanxi Mining Co., Ltd., Yulin 719000, China)

Abstract: The overlying bedrock composite aquifer(including weathered bedrock and burnt rock aquifer) in the
concealed burnt zone of coal seams is one of the main threats to coal mining. It is of great significance to clarify the
water enrichment of the concealed burnt zone for the prevention and control of coal mine water hazards. Ningtiaota
Coal Mine, which has experienced a large water inrush accident, was used as the research object, and the Surface
Nuclear Magnetic Resonance(SNMR) was used to detect the water enrichment of the aquifer in the concealed burnt
area. The results show that there are two aquifers in the concealed burnt zone, namely Quaternary loose sand aqui-
fer and 17 coal overlying bedrock aquifer. The water enrichment of the Quaternary sand aquifer is affected by the
topography of the surface and the top undulating shape of the lower aquifer, and the level changes greatly. The wa-
ter content of the bedrock aquifer overlying 17 coal is generally lower in the southwest and higher in the northeast.
The thickness of the aquifer is 9-30 m, relatively thicker parts, which is presumed to be the superimposed reflection
of weathered bedrock and burnt rock aquifer in the burnt area. In the study area, the overlying bedrock aquifer of

17 coal generally shows relatively larger water quantity in the western and central southeast regions and relatively
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weaker water abundance. The conclusions obtained by using SNMR are roughly the same as the results of water

inflows from water detection holes and hydrological holes, which indicates that the exploration results of this

method are relatively reliable and can be used for the detection of water enrichment in hidden burnt areas.

Keywords: surface nuclear magnetic resonance; concealed burnt zone; aquifer; water enrichment
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Fig.8 Boreholes layout of underground exploration and drilling in working face S1233
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