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Fig. 1 Global patent application trends in
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Fig. 2 Distribution of main source countries for

patent applications in the field of helium separation
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Fig. 4 Distribution of target market countries

for patent applications in the field of helium separation

i b 00000 i
%_31 nkr e .:oo: :o:.,ggo 4
L @ e0o0o00e0
" ee  _*%%eef.d 022°
AR LR @ oo @ o oo
D hmEaE oo o o0
= JIESN ) e o oo0o0
g | o o
m RAHTL [ [ )
[sa] MO oo ANt NO >~
SEE5EEE55555 8558858
HHIEAE
B 5 A0 B R g R B AR
1737 [\ XA R B

Fig. 5 Annual trends of major target market countries

for patent applications in the helium separation field
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Abstract: Helium is a non renewable inert gas associated with natural gas, playing an irreplaceable role in
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fields such as high-temperature gas cooled reactors, nuclear magnetic resonance, semiconductor
manufacturing, and large-scale scientific facilities. In recent years, the global consumption of helium has
been increasing year by year, but the production capacity of helium cannot meet its consumption.
Developing low-cost and high-efficiency natural gas helium extraction technology is of great significance.
This article uses the Incopat global patent search and analysis system to accurately search for patent
technologies related to natural gas helium extraction. It introduces the overall situation of patents in the
field of helium separation and reveals key patents. The system summarizes and discusses the development
trends of this technology. Through in-depth analysis of key patented technologies, it is found that China,
the United States, Japan, Germany, and Russia have relatively high technological innovation capabilities
and activity levels, and are the main holders of patents in this field. The top three helium extraction
technologies are cryogenic method, membrane separation method, and multi technology coupling method.
Membrane separation technology is a rapidly developing separation technology among key patents; This
article focuses on the latest research progress of natural gas helium extraction membrane separation
technology from two directions: membrane materials and membrane separation processes. Research has
found that developing and designing cost-effective membrane processes, such as membrane separation and
low-temperature technology coupling processes, for system integration and optimization, is key to further
improving the economy of helium extraction. This article aims to reveal the global research and
development trend of natural gas helium extraction technology, especially membrane separation helium
technology, to help researchers accurately grasp research trends and provide support for scientific research
institutions to formulate scientific policies and strategic plans.

Key words: helium separation from natural gas; patent analysis; membrane separation
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