Development of liquid Hydrogen storage tanks using high performance concrete
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Liquid Hydrogen (LH,) is emerging as a high potential energy storage medium in the Hydrogen
economy to achieve net zero targets in 2050. LH, possesses the advantage of high volumetric
energy density compared to compressed gaseous Hydrogen. However currently LH; usage is
restricted by both production and storage issues. Scalability and constructability limitations,
compatibility of materials for cryogenic temperatures, and cryogenic boil-off losses due to low
boiling point of LH; limit the large-scale storage potential of LH,. Although studies being
conducted on metallic and polymeric materials for LH, storage tanks, very limited attention
has been paid to high performance concrete tanks.

Pre-stressed concrete composite storage containers are frequently used to construct large-scale
LNG storage facilities operating at cryogenic temperatures. In this application, structural
rigidity is provided by the concrete. A concrete cylinder lined with 9% nickel steel and
insulated is typically used in the design. Concrete used at such low temperatures is referred to
as cryogenic concrete. When comparing cryogenic temperatures to ambient temperatures, the
properties of concrete vary greatly. Similar tanks can be designed and used to store liquid
hydrogen. To improve the safety and durability of a LH;storage container, ultra-high-
performance concrete (UHPC) can be used on its outer containment. This study attempts to
evaluate the potential of using high performance concrete tanks to store LH, considering
structural, mechanical, and thermal perspectives.



