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sh.park@iae.re.kr Abstract >> Hydrogen is currently produced from natural gas reforming or in-

_ dustrial process of by-product over than 90%. Additionally, there are green hydro-
Ez\fies'zzd ;Z_) ziféebzr%’;’éle gens based on renewable energy generation, but the import of green hydrogen
Accepted 19 November, 2021 from other countries is being considered due to the output variability depending

on the weather and climate. Due to low density of hydrogen, it is difficult to stor-
age and import hydrogen of large capacity. For improving low density issue of hy-
drogen, the gaseous hydrogen is liquefied and stored in cryogenic tank. Density
of hydrogen increase from 0.081 kg/m? to 71 kg/m3 when gaseous hydrogen
transfer to liquid hydrogen. Density of liquid hydrogen is higher about 800 times
than gaseous. However, since density and boiling point of liquid hydrogen is too
lower than liquefied natural gas approximately 1/6 and 90 K, to store liquid hy-
drogen for long-term is very difficult too. To overcome this weakness, this paper
introduces storage method of hydrogen based on liquid/solid (slush) and facili-
ties for producing slush hydrogen to improve low density issue of hydrogen. Slush
hydrogen is higher density and heat capacity than liquid hydrogen, can be ex-
pected to improve these issues.
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exchanger for producing slush hydrogen (auger method)
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Table 1. Research on domestic and overseas patent technol-
ogy trends of liquid and slush hydrogen (KIPRIS)

Storage | Transition | Production | Liquefaction
KOR 7 0 0 4
U.S. 74 28 61 153
E.U. 27 12 16 45
JPN 114 7 37 29
CHN 7 0 6 15
PCT 28 11 26 28

KOR | US. | EU. | JPN | CHN | Total

Production| 1(0) [22(5)| 9(3) | 7(4) | 1(0) |40 (12)
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