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Fig. 3 Complete flow chart of water soluble helium extraction and purification process
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Table 2 Composition analysis results of water soluble helium concentration test

R A RFS B Yo

2R H e Zhi ke Ak AR ER AR AR
BiES 1 2.722 0. 007 0. 000 36. 530 49. 162 0.131 0.417 11. 032
BiES 2 2.322 0. 006 0. 000 40. 449 47.575 0. 087 0. 352 9. 208
BiEA 3 2. 270 0. 004 0. 000 41. 281 47.010 0. 104 0. 349 8. 983
BB 4 2.176 0. 005 0. 000 45. 141 43.712 0. 106 0. 299 8. 560
BiERS 2. 266 0. 006 0. 000 46. 440 41.753 0.117 0.311 9.108
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Table 3 Composition analysis results of water soluble helium purification test
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A= 1 0.034 0. 000 0. 000 0. 086 99. 072 0. 000 0. 066 0. 742
R4S 2 0. 075 0. 000 0. 000 0.021 99. 321 0. 000 0. 067 0.517
41K 3 0. 035 0. 000 0. 000 0.018 99. 373 0. 000 0.125 0. 448
B 4 0.036 0. 000 0. 000 0.034 99. 015 0. 000 0. 245 0. 670
Pali’< 5 0.034 0. 000 0. 000 0.014 99. 506 0. 000 0.063 0. 383
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Experimental study on helium extraction by membrane separation

and PSA coupling process

Z0U Yanrong', ZHANG Jin***, SUN Qibang®, LUO Zongmin®, XU Changyang”®
(1. Sinopec Green Energy Geothermal Development Co. , Ltd. , Xiong”’an 071800, China;
2. No. 2 Gas Production Plant of Sinopec North China Oil and Gas Branch, Xianyang 712000, China;
3. School of Earth Sciences and Engineering, Xi’an Shiyou University, Xi’an710065, China; 4. Shaanxi

Key Laboratory of Petroleum Accumulation Geology, Xi’an Shiyou University, Xi’an 710065, China;
5. Tianbang National Engineering Research Center of Membrane Technology Co. , Ltd. , Dalian 116000, China)

Abstract: China is short of helium resources and mainly relies on imports. In recent years, two different
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types of helium gas resources have been discovered in multiple basins. Helium containing natural gas
resources are abundant but of low grade, while geothermal water soluble associated helium gas has high
grade. However, due to the limitation of geothermal water extraction, the recoverable resources are
relatively small and have not yet reached the stage of industrial utilization. At present, deep cooling
technology is mainly used for helium extraction at home and abroad, which has problems of high energy
consumption and poor economic efficiency when applied in China. This article presents an experimental
study on the extraction process of water-soluble helium using a room temperature membrane method.
Membrane separation at normal temperature and pressure swing adsorption (PSA) coupled process of
geothermal water soluble helium extraction was carried out in Sanpu No. 2 geothermal well. It has
enriched the concentration of helium with volume fraction of about 3% to about 50% through membrane
separation, and the concentration of enriched helium is further improved to more than 99% by pressure
swing adsorption process. The experiment of helium extraction, through coupling process of membrane
separation at normal temperature and pressure swing adsorption technology, has completed with a great
success for the first time in China. This technology is about to be transformed and applied to natural gas
field extraction in China, which plays an important role in solving the contradiction between helium supply
and demand in China and reducing external dependence.,
Key words: membrane separation; pressure swing adsorption; coupling process; helium purification
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Research on anti-fouling nanofiltration membranes for

deep treatment of landfill leachate

CHEN Bozhi', MA Yue', LI Lu', FU Zhengjun',

WANG Long*, YU Kai', SUN Shipeng*
(1. Nanjing Weihua Membrane Technology Co. , Nanjing 211899, China;
2. College of Chemical Engineering, Nanjing Tech University, Nanjing 211816, China)

Abstract: As of 2021, the annual production of municipal solid waste in Chinese cities reached a staggering
150 million tons, with leachate from waste treatment accounting for approximately 25% —30% of the waste
volume. With the gradual increase in environmental protection requirements imposed by the government,
there is an urgent need for advanced treatment of leachate. Nanofiltration membranes, characterized by
unique pore sizes and charge effects, exhibit high separation precision for small organic molecules and
divalent ions, making them promising for deep treatment of landfill leachate. However, membrane fouling
has always been one of the inevitable key issues in the application of nanofiltration membranes. In this
project, the anti-fouling nanofiltration membrane (AMNF-8040) produced by Nanjing Weihua Membrane
Technology Co. , LLtd, was employed to perform deep treatment on the leachate from a municipal landfill in
Huainan, Anhui Province. The AMNF-8040 nanofiltration membrane achieved a COD,, retention rate of
over 96. 5% and an ammonia nitrogen retention rate of over 89. 8% in the leachate. The treated water
quality far exceeded national standards. Compared to a foreign brand of nanofiltration membrane used
during the same period, the AMNF-8040 membrane demonstrated superior anti-fouling performance and
exhibited good long-term stability. Therefore, the AMNF-8040 anti-fouling nanofiltration membrane
shows broad prospects for application in the field of deep treatment of landfill leachate.

Key words: nanofiltration membrane; landfill leachate; anti-fouling



