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Fig.1 Geotectonic location of the study area'™
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Fig.2 Geological sketch of the study area (modified after reference [22])
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Fig.3 Continuous on - site monitoring of H, concentration
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Progress and prospective analysis of natural hydrogen investigation
research in Shangyi — Zhangbei area

LIU Wei', LU Minjie’, WAN Yanming', LIU Decheng’, XU Chao’, XU Guozhong’,
LIU Xiyuan’, SU Xin’, KOU Ting*, YANG Huiqun®"
(1. CHN Energy Hydrogen Technology Co. , Lid. ,Beijing 100007 ,China; 2. Beijing Tianchengyuan Energy Co. , Lid. ,Beijing
100070, China; 3. CHN Energy Hydrogen Innovation Technology Co. , Lid. , Beijing 100007, China; 4. Beijing Geological
and Mineral Exploration Development Group Co. , Lid. ,Beijing 100050, China; 5. The Third Geological Brigade of Hebei

Geological and Mineral Bureaw, Zhangjiakou Hebei, 075000, China; 6. Beijing Zhongkan Guojian Engineering
Technology Co. , Lid. ,Beijing 100085 China;7. Xisheng Energy Co. , Lid. ,Beijing 100070, China)

Abstract ; Under the background of the global energy transition, natural hydrogen has emerged as a research hots-
pot in the field of new energy, and many countries have successively launched investigations into natural hydro-
gen. On the basis of previous research findings, Zhangbei Basin, with the presence of H, escape, is designated as
a key area for natural hydrogen research. Then, geological, soil gas geochemical, gravity, and magnetotelluric
sounding investigations were carried out in Shangyi — Zhangbei area. The results reveal that soil H, anomaly in
Shangyi — Zhangbei area exhibits a ring — shaped distribution pattern with high values in the periphery and low val-
ues in the center around Hujiawa — Majugou. H, concentration in some sampling points exceeds 5,000 x 10 ~°.
Hydrogen isotope analysis (8D values ranging from —567%0 to —461%o) indicates that H, is predominantly of
mantle — derived origin. Twelve hidden faults and 3 sedimentary depressions have been identified according to
gravity and magnetotelluric sounding results, and the basement depth and tectonic framework of the basin have
been interpreted. It is considered that faults are favorable channels connecting deep hydrogen sources. The sedi-
mentary assemblages of the Cretaceous and the Paleogene — Neogene have the potential for gas storage. Mudstones
and dense massive basalt flows play the role of trap caprocks. The sedimentary sag areas with less H, escape and
covered by basalt flows were delimited as favorable areas for further exploration of natural hydrogen, after compre-
hensive analysis, with an area of approximately 590 km”. This study could provide basis for further exploration of
natural hydrogen in Shangyi — Zhangbei area.

Keywords: Shangyi — Zhangbei area; integrated survey of natural hydrogen; H, measurement; gravity measure-
ment ; magnetotelluric sounding; favorable exploration area
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