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1. Domestic Status
2. Helium Recycling Initiatives
3. Future prospect
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◦ One of the largest helium liquefaction facilities in Japan
(except for big scale facilities, accelerators, etc.)

◦ The third helium liquefaction facility established in Japan
◦ 1960 : Established on Roppongi Campus, in Tokyo.

◦ 1999 : Relocated on Kashiwa Campus, in Chiba

◦ When a nearby public liquefaction facility is renewal or breaks down, 
we can liquefy their facilities instead.

Cryogenic Service Lab., ISSP, UTokyo 

Facilities Outline
Helium liquefaction capacity              383 L/h

Impure gas operation LINDE TCF-50 180 L/h

LINDE L280 203 L/h

Helium storage capacity

Long Cylinder 11,250Nm3

Pure Gas Cylinders 1,155 Nm3

(175Nm3×5, 140Nm3×2)

Liquid helium tank 10,000L×1

LHe Annual Supply FY2021 159,486L

Number of user 
laboratories

Liquid Helium 38

Liquid nitrogen 71

Gas nitrogen
(Pipeline)

37

Gas cylinders 150

LN2 container 
inspection

60
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1．Global helium resource status 
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1. Global helium resource status 
1.1. Overview

Reflects 
the global situation

Transportation 
disruption Rising prices

Conflict
Ukraine and 

Russia

→ “Helium production” is 
directly related to energy issues
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World Helium Shortage 4.0

Background of helium Shortage

• High global demand for helium again
• Started in 2018.(Helium Shortage 3.0)
• Temporarily suspended due to global spread of COVID-19

• Helium containers
• Caught up in the global logistics disruption caused by COVID-19.
• Signs of a helium crisis in Japan from around August 2021.

• Russia Amur GPP
• Russia's Eastern Siberia, Amur GPP was scheduled to start operations in December 2021 

• Expected to improve global supply shortages
• However, an accident occurred, and the supply increase was doomed.

• Conflict between Russia and Ukraine
• Furthermore, a conflict between Ukraine and Russia, one of the main sources of helium 

supply to Europe, has resulted in a global supply glut of the noble gas, including helium.

Ref : https://www.gasworld.com/helium-markets-now-experiencing-helium-
shortage-40/2022650.article



→ Major producing countries (USA, Qatar, Algeria, Russia, etc.)
→ “He” is contained in a few percent of natural gas, the plant are always linked with natural gas!! 
→ Significantly affected by international affairs

Materials created by Prof. Ohara(NITech)→
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Ref : https://www.marinetraffic.com/
Ref : http://bussei-group.org/wp-content/uploads/9f48bd700f8ac5f98a6ee559f286705e.pdf

Current producing country and their percentage of helium production

Qatar

North America

Australia

Russia

China

Poland

Algeria
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1.2. Changes in Helium Resources

Total 160 million m3

America

Europe

China

Japan

Korea

Taiwan Other

Regions of Consumption 2010※

Regions of Consumption 2021※※
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Changes in world production

US Algeria Australia canada

china Poland Qatar Russia

Ref : https://www.usgs.gov/centers/national-minerals-information-center/mineral-commodity-summaries
Data taken from USGS Created

Total 185 million m3

※※Ref : https://globalhelium.com/about/

※ Ref : ヘリウム需給の見通し, 
大家 泉, 高圧の科学と技術 vol.22,No.3 2012
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1. Global helium resource status 
1.3. United States (North America)

• Logistics disruptions
• Driver’s alcohol drug test

• Over 50,000 people out! Anyway, logistics are stagnant

• Linde increased Helium supply in the US

• 2018 BLM※ suspended Overseas Payouts

• Sep.2021. Management by BLM end

→ Postponed until Sep.2023

•The postponed 2022 regular repairs were 
carried over to next year (ExxonMobil) 
• Also, the possibility of confusion..

BLM：Bureau of Land Management(アメリカ土地管理局)



1. Global helium resource status 
1.4. Qatar

• The most stable Source, now!

• Japanese companies have purchase rights
• IWATANI, NIPPON SANSO HOLDINGS(NS)

•In the Middle East, Qatar had diplomatic 
problems with the surrounding countries.
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Ref: https://www.nrgedge.net/project/qatar-helium-1-2-3-project
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1. Global helium resource status 
1.5. Russia

Amur GPP(Amur Gas Processing Plant)

→ Accident caused helium container stagnation   
(one of the reasons for the He shortage 4.0)

→ Export from Vladivostok(military region) to Japan
◦ The overland route from Amur to Vladivostok has very 

tough terrain area. Could a road collapse happen?

◦ Good condition only during the short summer season.

◦ Winter temperatures in Siberia is “-40～-50℃ ” .

◦ Spring and Autumn it rains monsoon and in the winter the road 
freezes again. 

◦ Even if production starts well, stable supply is doubtful.

◦ There are also data centers...
Ref.:https://oilgas-info.jogmec.go.jp/info_reports/1007679/1007948.html

• Russia is aiming for 30-40% of the world market share.
• However, AmurGPP shut down after a major accident in Jan 

2022
• Nothing can be done until the invasion of Ukraine is over?

• Death of Gazprom and Lukoil executive, unknown cause
• Concerned about loss of relationship

• Linde's engineers can't get into Russia (May 2022)
• Air Liquid completely withdrawn (Sep 2022)

The world is watching!

Ref: https://oilgas-info.jogmec.go.jp/info_reports/1007679/1007948.html

Figure 3: Under U.S. and European sanctions, China and Russia began to study the natural gas 
pipeline concept in rapid succession

Russia
Qatar

US

Global helium production outlook by 2030 by GazPromExport



1. Global helium resource status 
1.6. Others

Europe
・An acquaintance of Max Planck inquired about the recovery device
(Gas meters, check valves, etc.)
・Looking forward to Dr. Delikaris & Dr. Yamamoto’s talk!

Southeast Asia
・Doesn‘t seem to be in trouble
・Japan companies 
→ emergency imports from Taiwan, Thailand, Korea, Saudi Arabia, etc.
・Singapore has a relay base for Qatari helium.

India
・ New helium transfill facility starts up in India →

China
・Produced in China → Very small amounts
・Natural gas pipeline from Russia
→However, Russia does not want to send “Helium” to China.
→ So before sending natural gas to China, the helium in the natural gas 

is removed by Amur.

Ref:https://www.gasworld.com/new-helium-transfill-facility-starts-up-in-india/2023218.article

20221013 TTC 2022 MEETING AT AOMORI-CITY 17



2. Future prospect in Japan

2.1. Domestic Status
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Helium status in Japan
100% Import

→ Major producing countries (Qatar, USA, Algeria, Russia, etc.)

→ “He” is contained in a few percent of natural gas, the plant is always set with natural gas!! 

→ Significantly affected by international affairs

Uses

→ Variety
(Semiconductors, MRI, Optical Fiber, Low Temperature Engineering, Leak Test, Data Center)

Current market price 

3,000~5,000 Yen/m3 Market size 10 million m3/year

4,000 Yen/m3×10 million m3/year = 40,000 million Yen/year

→ It seems to be smaller than the import value of bananas (100,000 million Yen / year)

He
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Helium containers

▲ Imported liquid containers (approx. 40,000 L) 
× 400 units in Japan

▲ Liquid helium Storage

▲ Helium gas trailer

▲ Helium gas cylinders in bulk

▲ Helium gas cylinders



Ref : https://www.nikkei.com/article/DGXZQODJ03A1S0T00C21A2000000/?unlock=1

Helium cost is getting to be historically high

import volume

Import price

1,000 Yen/kg

Helium Imports Rise by 20%
Increased demand in semiconductor manufacturing

Helium import prices are soaring
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Ref : https://www.jimga.or.jp/

Ref : https://www.snc-jp.com/ledskylantern

LED & Helium
Secure SKY lantern

Helium-powered 
advertisement airship

Helium Changes in Japan
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2. Future prospect in Japan

2.2. Helium Recycling Initiatives
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Helium 
Crisis in 
Japan
Ref : 2019 ISSP Workshop

Current Status of the Helium Crisis and Future Challenges

Quoted from Gas Review Mr. Koizumi's lecture slides 
(Japanese)

https://yamashita.issp.u-tokyo.ac.jp/ISSPWS191106/

2002 Closure of U.S. West Coast ports
• From September 29 to October 9, 2002, 29 major ports on the West Coast of the United States were 

locked out. Exports of many products other than helium have stopped. Exports of helium to Japan will be 
delayed by about a month.

2007 Trouble with U.S. helium production facilities “World Helium Shortage1.0”

• Breakdown, ExxonMobil refinery plant repair overlaps helium origin
• Companies activated Force Major, reducing the supply capacity of helium on a global scale.

2011 Helium production equipment trouble

• Troubles at BLM and ExxonMobil combined to tighten supply.

2012~early 2013 Periodic repairs and strikes “World Helium Shortage2.0”

• Regular repairs and troubles at BLM and ExxonMobil overlap. Port strike at the Port of Los Angeles.
• Helium balloon sales at Tokyo Disneyland.

2017 Summer Delays in shipping due to severance of Qatar

• As a result, shipping from Qatar was delayed.
• Although it is not connected to the supply tight, it usually takes 30 days for the container to reach the 

Japan to take 45 days ~ 50 days.

2019 Spring BLM Auction Ends “World Helium Shortage3.0”

• Supply shortage for Japan due to the end of BLM auctions and increased global demand.

2022 (with COVID-19) “World Helium Shortage4.0”

20221013 TTC 2022 MEETING AT AOMORI-CITY
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December 20, 2019 Statement
"Aiming for a Helium Recycling Society"

https://www.jps.or.jp/information/2019/12/helium.php

(Japanese only)

helium Japan statement

Number of participating organizations
8 academic societies, 40 organizations, 

2 research institute liaison meetings
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“World Helium Shortage3.0”



Recommendations in the Statement

1. Recycle Helium resource(used)

2. Develop a recycling environment

3. Storage Helium for the Future

20221013 TTC 2022 MEETING AT AOMORI-CITY 28
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Person responsible for the statement: Prof. Shingo Katsumoto
(At the time Japan Vice President of the Physical Society of Japan, Professor at ISSP, UTokyo, 
and member of the ISSP Cryogenic Committee)

I supported create the 
materials at the time of the 
statement

It’s me!

29
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Dec 2019 : 4 Requests to the Government
The Ministry of Economy, Trade and Industry(METI)

① Government Storage of Helium
METI had a problem with export 
restrictions on semiconductor materials 
with South Korea, and the response 
was sluggish.

② Price Control
Since Russian sources were scheduled 
to be up and running, suppliers were 
wary of the ensuing oversupply. 

③
Cooperation with 

Helium Producing Countries
Response was unknown

④
Promotion of recovery to large-scale 

users(semiconductors, optical fibers, etc.) 
= deregulation of the High Pressure Gas Safety Act.

METI was interested in this.
The METI officer introduced us to the 
other officer in charge of the High 
Pressure Gas Safety Act.



Deregulation of “the Refrigeration Rules※”
 Effective as of October 27, 2021

 Regarding the revision of the High Pressure Gas Safety Act, requests for the 
revision of the High Pressure Gas Safety Act have been studied within CSSJ 
for more than 20 years, and there have been negotiations with METI, but no 
progress has been made. This time, METI announced that the Cabinet 
decision to revise the act and the effective date will be October 27. For 
more than 20 years, the revision of the law has been discussed within the 
CSSJ, and activities to revise the Act have been carried out, but since there 
was no industry association for cryogenics and superconductivity, the 
response on the administrative side was insufficient. This time, thanks in part 
to the work of the Japan Industries Society of Cryogenics and 
Superconductivity(JISOCS) from last year, the Act has been revised.

Refrigeration capacity

Types of refrigerants

Less than
3 tons

Less than
5 tons

Less than
20 tons

Less than 
50 tons

more than
50 tons

Carbon dioxide, fluorocarbons 
(inert)

Helium, Neon, Argon, 
Krypton, Xenon, Radon, 
Nitrogen

Exemptions Exemptions
Other

manufacturer
Class 2

manufacturer
Class 1

manufacturer

Ammonia, fluorocarbons 
(other than inert ones) Exemptions Other

manufacturer
Class 2

manufacturer
Class 2

manufacturer
Class 1

manufacturer

Other gases
(Propane, helium, air, etc.) Exemptions Class 2

manufacturer
Class 2

manufacturer
Class 1

manufacturer
Class 1

manufacturer

低温・超電導工業会 HPから引用 https://www.jisocs.org/20221013 TTC 2022 MEETING AT 
AOMORI-CITY

32

※ Refrigeration Rules = Refrigeration Safety Regulations = 冷凍則



https://monoist.itmedia.co.jp/mn/articles/2107/28/news062.html
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Refrigeration Rules 
Deregulated

with the Introduction of 
Commercial Quantum 

Computers

Effective as of October 27, 2021

33
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https://www.csj.or.jp/jcryo/07s/Special/kamioka.pdf

Problems of the High Pressure Gas Safety Act
in the Practical Application of Superconducting Devices

Taiyo Nichisa Co., Ltd. Dr. Yasuharu Kamioka



経産省ＨＰ:HTTPS://WWW.METI.GO.JP/PRESS/2021/10/20211015004/20211015004.HTML
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News release from METI



◦ Acceptance from off-campus is established as a project.
◦ Only academic institutions ＆ hospitals for internal political reasons
◦ However, private suppliers are also available if the end-user is listed above

◦ Starting October 1, 2019
◦ Requests received from 5 organizations → FY2021

◦ 4 suppliers, 1 university
◦ Details of 4suppliers → 25 universities, 17 research institutes, 1 technical colleges 

(including private research institutes ＆ hospitals)
◦ Total liquefaction approx. 8,000L/Year

◦ It has functioned as a safety net during the helium crisis 

However, Since the gas has only been liquefied and not recovered, it is far from the original purpose...

◦ Future Challenges
◦ Establishment of a recovery and liquefaction cycle from off-campus,

including private companies
◦ Development of a small size compressor for recovery

Helium gas liquefaction project at ISSP
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Initiatives in Okinawa 

Ref : 
https://gasreview.gasreview.co.jp/number/detail.php?aid=1351
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沖縄健康バイオテクノロジー研究開発センター

Okinawa Health Biotechnology
Research & Development Center

Contribution of materials
Dr. Takayuki OGI(OITC)

Ms. Ryoko CHINEN(OHBRDC)
Dr. Kazuma TAKADA(OIST)

Mr. H.MUNEMOTO(Univ.Ryukyus)

Ref : https://www.pref.okinawa.jp/site/shoko/kogyo/kikaku/kenkyusyokai/documents/topic_heluim.pdf

On-site Report 7

Liquid Helium Recycling Underway in Okinawa

As the global helium shortage continues, national universities that use liquid 
helium for cryogenic engineering research and other purposes have been 
recycling helium gas by collecting and re-liquefying it after use using liquefiers, 
and some are now accepting re-liquefaction requests from outside institutions.

One of the features of Okinawa Prefecture is that the entire helium gas 
recovery and transportation process is completed solely by the research 
institute, without the involvement of industrial gas companies. 

This issue of the Journal went to Okinawa to report on the current status of 
helium recycling in the prefecture.

No. 991 (Sep. 01, 2022)
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They use gas bags and are promoting low-cost recycling on small sites

Recycling of liquid helium in Okinawa Prefecture

Special Thanks
Mr. Hisaya Munemoto
(Technical Specialist)

Photo: Yoshihiro ITO (Osaka University)

Ref : gasreview

沖縄健康バイオテクノロジー研究開発センター

Okinawa Health Biotechnology
Research & Development Center



Trends in private companies in Japan

• Recycling seems to be progressing mainly in optical fiber factories

• Refrigerators are selling well due to deregulation
• Delivery delayed due to lack of materials

• Helium for analyzers is quite tight
• Reduction or switch to other gases, and move to revise JIS
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TIPS 
Reduction of analytical instruments

Ref : https://www.jemca.or.jp/member_info/patronage-portal/patronage-portal_he/
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ガスボンベが買えない!! → 代替・節約手段



液体ヘリウムベッセル加圧用足踏みポンプ

Foot Pump for Pressurizing a Liquid Helium Tank 

多田 康平 1,2 1 京都大学 環境安全保健機構 低温物質管理部
門， 2 京都大学 大学院工学研究科 附属桂インテックセンター

Kohei Tada 1,2 1 Division for 

Low Temperature and Materials Sciences, Kyoto 
University; 2 Katsura Int’tech Center, Graduate School 

of Engineering, Kyoto University. 

A manual for the fabrication of a foot pump employed for 
the pressurization of a liquid helium tank is described 
with photographs. Brief descriptions of how to use the 

foot pump and the maintenance are also given.

TIPS
Alternatives to pressurized “He” cylinders

Ref : https://www.ltm.kyoto-u.ac.jp/centershi/LTM-39.pdf
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ガスボンベが買えない!! → 代替・節約手段
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3. Future prospect in Japan
3.3. Future prospect

• It will be tough until the situation in Russia calms down. 

• Japan relies 100% on imports to obtain helium.
• Expansion of semiconductor factories and trial of SMR(Small Module Reactor) that require a large amount 

of helium will begin.

• As domestic demand for helium increases, the helium-related budget for research expenses is expected to 
increase.

• To avoid this, deregulation and recycling promotion are essential.

• important to store
• To prepare for logistical disruptions. (Can withstand at least 6 months to a year).

• To be equipped to recover everything when the facility is rebuilt.

• Sharing facilities with outside institutions would also have a positive impact
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I hope this will be helpful to all of you!

Thanks to Prof. Paul Consalvi of UTokyo Kashiwa International Office(KIO) for his help in preparing the English presentation.
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https://yamashita.issp.u-tokyo.ac.jp/ISSPWS191106/

2019年度ISSPワークショップ
ヘリウム危機の現状と今後の課題
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https://www.gasworld.com/story/helium-shortage-4-0-continuing-uncertainty-in-the-market/?origin=mobileSearch

Helium shortage 4.0 – Continuing uncertainty in the market



Helium production areas and specifications

http://www.pupukids.com/jp/gas/02/041.html
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http://www.pupukids.com/jp/gas/02/041.html
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Helium Demand is Growing While US Supply Continues to Decline1

Ref : https://globalhelium.com/about/



Helium statistics from the United 
States Geological Survey (USGS)

20221013 TTC 2022 MEETING AT 
AOMORI-CITY

[5] HELIUM STATISTICS U.S. GEOLOGICAL SURVEY(アメリカ地質調査所)
http://minerals.usgs.gov/ds/2005/140/ds140-heliu.pdf より

Increased production of helium 
during the Apollo program and 
stockpiled it as a strategic 
commodity

Start of emission from BLM

53



(3) Operation of Amur Gas Processing Plant(Amur GPP)

The Amur Gas Processing Plant (Amur GPP) project is a dual-role 
project that will be complemented by the construction of the "Power 
of Siberia" natural gas pipeline. Gazprom has been constructing the 
plant in Blagoveshchensk (near Belogorsk (Figure 1)) since 2015, 
aiming to start operation in 2021, in order to export not only 
natural gas as a raw material but also value-added gas chemical 
products (helium separation from natural gas and LPG). The high 
helium content (0.6%) of the Chayanda gas field, which is the 
source of supply to "Power of Siberia," is also a major factor in 
starting this project. The processing capacity is expected to be the 
second largest in the world at 42 BCM※ (of which 38 BCM of 
natural gas will go to China), and once operational, the project plans 
to produce and export the following products

Helium: up to 60 million CM per year
Ethane: 2.5 million tons per year
Propane: 1 million tons per year (to LPG)
Butane: 500,000 tons per year (to LPG)
Pentane and hexane: 200,000 tons per year

Ref.：https://oilgas-info.jogmec.go.jp/info_reports/1007679/1007948.html20221013 TTC 2022 MEETING AT AOMORI-CITY 55

Amur GPP

BCM：Billion Cubic Meters (10億m3」 or 「1km3 」)



Figure 3: Under U.S. and European sanctions, China and Russia began to study the natural gas pipeline concept in rapid succession

Ref.：https://oilgas-info.jogmec.go.jp/info_reports/1007679/1007948.html
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https://www.youtube.com/watch?v=AMlzfcpoqlw

• Amur GPP-Russia
• BLM-US
• Prospects

More about Amur & BLM
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Advantages and problems of high-temperature gas furnaces

http://oceangreen.jp/Arikata/140723-KouonGasRo-RitenMondaiten.html
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https://www3.nhk.or.jp/lnews/mito/20220905/1070018411.html

SmallModuleReactor
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Ref: https://www.ene100.jp/zumen/1-1-12



https://oilgas-info.jogmec.go.jp/info_reports/1007679/1007948.html
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Vladivostok is the most important military base in the Russian Far East

On April 26, the Federal Security Service (FSB), Russia's 
security agency, announced that it had detained a man working 
at the Japanese Consulate General in Vladivostok, Far East, for 
illegally obtaining classified information. consul general of Japan 
in Vladivostok, Far East, for illegally obtaining confidential 
information. The state-run Russian news agency reported.

The FSB alleges that the male consul offered money and in 
return obtained undisclosed information about "Russia's 
cooperation with a country in the Asia-Pacific region," among 
other things. The FSB also alleged that the consul admitted his 
wrongdoing.

The Russian government declared the male consul "persona 
non grata" subject to deportation.

Ref : https://www.sankei.com/article/20220927-JOHB2H6MZNJHNLIKHZXYP4TSLA/



Helium import containers
- Imported liquid containers (approx. 40,000 L) 
× 400 units to Japan
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https://www.tn-sanso.co.jp/docs/product_heliumcontainer.pdf



ISO tube
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Shipping containers in China
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Self-loader, trailer Shipping containers in Japan
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https://www.kline.co.jp/ja/service/container.html

Helium Container & Container Ship



Cylinders, Storages

https://www.jimga.or.jp/gas/delivery_he/
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Heike KamerlinghOnnes ヘイケ・カマリンオンネス

1853-1926 オランダ

Researchers who have made significant 
contributions to Cryogenics

Sir James Dewar ジェイムズ・デュワー
1842-1923 イギリス

Pyotr Leonidovich Kapitsa ピョートル・カピッツァ

1894-1984 ロシア

ヘリウムの液化に成功 デュワー瓶を発明 コリンズ型ヘリウム液化機の原型作成
タービンタイプの液化機も作成

20221013 TTC 2022 MEETING AT AOMORI-CITY 71



 Liquid helium recovery management, liquefaction, and supply

 Liquid nitrogen supply management

 High-pressure gas management at the Kashiwa Campus

 Operation of ultra-low temperature container inspection laboratories

 Various guidance and consultations on the use of cryogenic and high-
pressure gas

 Maintenance and management of high-pressure gas facilities (Class I 
Works, Class II 貯蔵所?)

 Design and development of low-temperature and other equipment

 Management of on-campus reimbursement of cryogen costs and high-
pressure gas cylinders

My Jobs I ware MANY 
HATS!!

As an 
Accountant

of Lab

As an Engineer

Ordering 
Helium 
Nitrogen 
Other 
gases

I can touch many 
information 

about helium!!

Management

Scolding Supporting
Researchers ＆ Students
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←物性犬

Institute for Solid State Physics, Univ of Tokyo

It was established in 1957 as a national research institute attached to the University of Tokyo to promote 
research in condensed matter science in Japan. Since 2010, it has been approved by the Ministry of 
Education, Culture, Sports, Science and Technology (MEXT) as a research center for condensed matter 
science within the Joint Research Center. Since our establishment, we have been working mainly on research, 
human resource development, joint use, and joint research.
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