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Harmonizing 
the Design, 
Installation and 
Operation of Bulk 
Storage Systems
BY JOHN BERNARD,  
ENGINEERING FELLOW, PRAXAIR, INC.

Two features of our Air Separation Plants are 
very visible to the Public. The first is the tall 

slender structures, which can be hundreds of feet 
tall and enclose the distillation columns. The second 
is the fat, squatty tanks, our flat bottom storage 
tanks are double walled single containment tanks. 
The inner vessel is a flat bottom cylinder with a 
dome roof, typically constructed of stainless steel, 
holding the thousands or millions of gallons of 
cryogenic liquid we store. The outer vessel looks 
much like the inner vessel but is typically made 
of carbon steel. The inner vessel sits on foamglass 
insulation and the space between the inner and 
outer vessels is typically filled with perlite insulation. 
Only very small tanks use vacuum for insulation.

Since the 1930’s as an industry we have built 
these vessels to store Cryogenic Liquid Oxygen, 
Nitrogen and Argon at low pressure. Some of those 
first tanks, built before World War II were in service 
well into the 1980’s. I remember going to some 
facilities as a new engineer and learning how the 
war time effort limit on materials resulted in some 
very innovative material uses. At first these were 
small tanks holding only 30,000 gallons, but today 
we have tanks holding over 2.6 million gallons. 
These flat bottom storage tanks typically have a 
pressure rating less than 5 psig and as such do 
not fall under the pressure vessel codes. There are 
some smaller spherical tanks with pressures rated 
around 15 psig.

While the industry has safely operated these 
tanks for a long time, accumulating tens of 
thousands of incident free tank operating years, 
there have been a small number of failures:

2017 Annual Meeting— 
Dubai, UAE
DEAR IOMA FRIENDS & COLLEAGUES,

As IOMA President, I’m delighted to personally invite  
you to join me at this year’s 74th Annual Meeting,  
November 11–15, 2017, in the vibrant and fascinating city  
of Dubai, UAE. Please make your plans now to join your IOMA 

 friends at the Ritz-Carlton Dubai at Jumeirah Beach for our association’s Annual Meeting.
Event registration will open in June, but I strongly encourage you to make your travel plans 

soon since the Dubai Airshow will be in the city during the same week as our meeting. The 
Airshow attracts over 1,000 exhibitors and more than 150 aircraft, plus tens of thousands of 
participants from around the world. As we get closer to November, air ticket prices may increase 
as the supply of flights decreases. As usual, IOMA will handle your hotel room reservation at our 
special group rates, so please wait until registration opens and do not reserve your room directly 
with the hotel.

Dubai is one of the safest cities in the world as rated by Interpol, boasting a nearly crime-free 
environment, and with an unemployment rate of 0.3 percent. It’s an extremely diverse, multi-
cultural city and is the 7th most visited city in the world by tourists and business travelers. These 
are some of the reasons that Dubai was selected to host the 2020 World Expo. Here are some 
other interesting facts about Dubai:
• Over 15 million tourists per year visit Dubai.
• 220+ direct flights to Dubai from cities worldwide.
• Population of 2.7 million with over 200 nationalities represented, consisting of 15 percent 

Emirati (UAE nationals), 51 percent Indian expatriates and 34 percent expatriates from other 
Asian countries.

• A modern, progressive city with females making up 66 percent of the public sector workforce 
(global average is 48 percent), and 20 percent of the country’s legislative body.

• A robust economy based primarily on tourism, aviation, real estate and financial services (less 
than 5 percent is based on oil revenues).

• Boasts the largest indoor shopping mall in the world, Dubai Mall, which is situated at the base 
of the tallest skyscraper in the world, the Burj Khalifa.

• All of our major, multi-national industrial gas companies (Air Liquide, Air Products & 
Chemicals, Linde, Praxair) and many smaller gas industry companies have offices and 
operations in Dubai.
I look forward to personally welcoming you to the IOMA Annual Meeting in November. Please 

let our Executive Director David Saunders or me know if you have any questions about Dubai or 
our meeting.  

Cordially,

Tom Thoman
IOMA President
Senior Vice President—Merchant Gases
Airgas, an Air Liquide company

http://www.ritzcarlton.com/en/hotels/dubai/dubai-beach


• A flat bottom nitrogen tank was over pressurized due to a pressure build 
up control failure. The tank inner vessel separated from its foundation, 
lifted out of the outer tank and fell to the ground. The outer tank roof 
landed on an adjacent liquid oxygen tank severing an outlet line. This 
resulted in a spill of 168,000 US gallons of oxygen and, unfortunately, 5 
off-site fatalities due to oxygen enriched fires.

• A liquid oxygen pump fire occurred damaging a liquid line automatic 
valve which resulted in draining about 50,000 US gallons before plant 
personal were able to isolate the line and stop the leak.

• A tank inner vessel was damaged by over pressure during the tank’s 
initial fill. No cryogenic liquid released.

• A tank inner vessel was damaged by over pressure during importing 
liquid from road tankers. The vent valve that should protect the tank was 
partially blocked with ice. Upward movement of the inner vessel due to 
the over pressurization resulted in liquid line failure. This resulted in a 
liquid nitrogen and perlite release to the surroundings.

• Overpressure of a 330,000 gallon argon tank while being emptied as 
residual liquid was left to boil off. The vent valve was closed due to 
instrument air failure and the relief valve pilot valve was blocked. The 
inner and outer vessel roofs were ejected.

• Overpressure of the inner tank vessel while importing liquid from road 
tankers resulted in outlet piping failure due to lifting of the inner tank 
vessel. Liquid nitrogen and perlite were released

• Liquid piping cracked due to overfilling the inner tank vessel resulting in 
142,000 US gallons of liquid oxygen being spilled.
As seen above, although fatalities occurred in only one case, the 

exposure due to a failure is significant.
The Compressed Gas Association (CGA) had a publication titled “P-25 

Guide for Flat Bottomed LOX/LIN/LAR Storage Systems”, and the European 
Industrial Gases Association (EIGA) had a similar publication titled “Bulk 
Liquid Oxygen, Nitrogen, and Argon Storage Systems at Production Sites”, 
so why did we create a Harmonized document covering their design and 
installation? Although the publications were similar, they did have some 
differing requirements. To address this, in 2008 a Joint Working Group (JWG) 
comprised of industry technical experts from Italy, France, Germany, the 
United Kingdom and the United States, among other countries was organized 
to develop a harmonized publication. Through a series of web conferences 
and face-to-face meetings, the JWG produced CGA P-8.9-2013; EIGA Doc. 
127/13; AIGA 031/13; JIMGA IHC-Doc/07/14, Bulk Liquid Oxygen, Nitrogen, 
and Argon Storage Systems at Production Sites. The effort merged the CGA 
and EIGA publications, and together with understanding the past incident 
history, outlined harmonized safety requirements to avoid future incidents.

While the harmonized publication references API 620 Design and 
Construction of Large, Welded Low-Pressure Storage Tanks, including 
Appendix Q “Low-Pressure Storage Tanks for Liquefied Hydrocarbon Gases”, it 
mainly provides the design and operating safety principles that are specifically 
applicable to the cryogenic liquids commonly stored by our industry.

The harmonized publication identifies several design features and 
operating procedures, such as:

• An automatic positive pressure vent system.
• An automatic pressure maintenance system to keep the vapor pressure 

constant under product withdraws.
• Two completely independent control systems for pressure indication 

and control.
• A minimum of two independent in service pressure relief devices with 

either separate nozzles or if a common nozzle is provided it must be at 
least 12” (305 mm) in size.

• At least two vacuum relief devices.
• A minimum of two independent liquid level measurement devices.
• Consideration of a full flow overflow line.
• Liquid lines shall have at least two independent means of isolation, both 

a manual isolation valve and an emergency isolation valve.
These were specifically included since a number of the cited incidents 

were caused by over pressure and/or overfilling of the inner tank vessel 
which mainly affects its anchorage system, the joint between the roof and 
shell or the joint between the floor and shell.

This project clearly demonstrates the benefit of taking existing industry 
publications and combining them to identify best practices and remove 
conflicting or contradictory requirements.  

74TH ANNUAL MEETING SET FOR DUBAI, U.A.E.
November 11–15, 2017 • SAVE THE DATE!

Planning is well underway for IOMA’s 2017 Annual Meeting in Dubai, 
UAE. We are excited to bring our annual meeting to the Middle East 

for the very first time! We hope you are planning to join your IOMA 
family November 11–15 to celebrate IOMA’s 74th Annual Meeting. 

The Annual Meeting Program Committee, led by IOMA Vice 
President Clas Palmberg (Oy Woikoski Ab) is busy developing this year’s 
theme and speakers program. At the general sessions you will learn 
about the history and culture of the UAE, in addition to presentations 
from engaging business and economic speakers from the region.

IOMA also is in the process of planning several special events, which 
are sure to be memorable. You will be able to experience all that Dubai 
and the surrounding desert has to offer through the various optional 
tours, including a visit to the largest shopping mall in the world, Dubai 
Mall, the tallest skyscraper in the world, the Burj Khalifa, and the world 
renowned Dubai Fountain. We have a special reception and dinner 
planned at Armani Hotel Pavilion, which is situated at the base of the 
Burj Khalifa and next to Dubai Fountain, which will provide us with 
a fountain show every half hour. Registration information will be 
forthcoming in June. Until then, please save the date!

Glittering Dubai is an action-packed, futuristic powerhouse, situated 
on a golden sandy coastline in the Arabian Gulf, where the warm 
azure waves of the sea meet the desert. A high-rise oasis, the city is a 
modern and fashionable pleasure-dome offering practically any form of 
entertainment and shopping that you can imagine. Dubai also is one of 
the cleanest and safest cities in the world, whose weather in November 
is usually warm and very pleasant. The IOMA meeting period is an 
excellent time to visit this vibrant and exciting city.  

SAVE 
THE 

DATE

Praxair air separation plant.
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2017 OFFICERS & DIRECTORS 

Chairman of the Board & President
Tom Thoman, Airgas, an Air Liquide company, Radnor, PA, USA

Vice President
Clas Palmberg, Oy Woikoski Ab, Voikoski, Finland

Treasurer
Alex Buendia, Strandmollen Industrigas A/S, Klampenborg, Denmark

Secretary
Corning Painter, Air Products & Chemicals, Inc., Allentown, PA, USA

Directors
Marco Annoni, SOL S.p.A., Monza, Italy

Bernd Eulitz, The Linde Group, Munich, Germany

Frank Goetzelmann, Tyczka Beteiligang Holding Geretsried, Germany

Amer Huneidi, Gulf Cryo Holdings, Safat, Kuwait

Yujiro Ichihara, Taiyo Nippon Sanso Corp., Japan

Todd Skare, Praxair, Inc., Danbury, CT, USA

Giorgio Trevisi, OXICAR, Valencia, Venezuela

Hans-Gerd Wienands, Messer Group, Bad Soden, Germany

Executive Director
David A. Saunders, Washington, DC, USA

Director of Member Services
Erika Freundel, Washington, DC, USA

Legal Counsel
Charlie Haag, Jones Day, Washington, DC, USA

INTERNATIONAL OXYGEN MANUFACTURERS ASSOCIATION
1000 Potomac Street, NW
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Washington, DC 20007

USA
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www.iomaweb.org

IOMA BROADCASTER: The printed edition of the Broadcaster is 
published quarterly in March, June, September, and December. 
The online edition of the Broadcaster is regularly updated.

Copyright ©2017 by the International Oxygen Manufacturers 
Association, Inc., Washington, D.C., USA, under Title 17, U.S. 
Code, including subsequent amendments thereto. All world 
rights reserved under the Universal Copyright Convention of 
1995. No portion of this publication may be reproduced or 
transmitted in any form or by any means—graphic, electronic, 
or mechanical (including photocopying)—or placed in any 
microfilm or electronic database without the written permission 
of the copyright owner.

IOMA® and the IOMA logo are registered service marks 
of the International Oxygen Manufacturers Association, Inc., 
Washington, D.C., USA, in the U.S. Patent and Trademark 
Office, Washington, D.C., USA, registration No. 1,684,040.

IOMA’S BOARD AND GLOBAL COMMITTEE TO MEET IN MAY
The IOMA Board of Directors will hold its next regular meeting on 
Tuesday, May 16, 2017. Under the leadership of IOMA President & 
Chairman Tom Thoman (Airgas, an Air Liquide company), the Board 
will discuss all business necessary for the continued successful 
operation of the Association. The Board also will review any new 
membership applications received since the last Board meeting 
in October. Please consider suggesting IOMA membership to any 
company that may qualify for a Voting or Associate membership.

IOMA’s Global Committee will conduct their next meeting on 
Tuesday, May 9, 2017. Committee Chairman Scott Telesz (Praxair, Inc.) 
will lead the Committee as it discusses the standard harmonization 
projects underway by the association members of the International 
Harmonization Council, which includes the Compressed Gas 
Association (Chantilly, VA, USA), the European Industrial Gases 
Association (Brussels, Belgium), the Japan Industrial and Medical 
Gases Association (Tokyo, Japan), and the Asia Industrial Gases 
Association (Singapore). 

Members who have matters that they would like brought to the Board 
or Global Committee for discussion and potential action should notify 
IOMA Executive Director, David Saunders no later than April 28, 2017.

THANK YOU FOR YOUR PROMPT PAYMENT OF  
ANNUAL DUES
We would like to thank those IOMA members who have promptly 
submitted their 2017 annual membership dues, which cover the fiscal 
period from January 1, 2017 through December 31, 2017. 

Members who have not paid their dues should have received an 
emailed reminder invoice recently. Each member company has 90 
days after the start of the fiscal year (January 1) in which to pay its 
annual dues to remain as a member in good standing. You can pay 
your dues easily via credit card on the IOMA website (login: ioma, PW: 
gasesglobal), or if you prefer we also accept wire transfers or checks. 
If dues are unpaid at the end of the 90 days (March 31) and after at 
least two invoices and a written notice of warning have been sent, the 
member may be dropped from IOMA’s membership rolls. We appreciate 
your cooperation and continued support. 

2017 MEMBERSHIP ROSTER COMING SOON!
The 2017 IOMA Membership Roster is now in progress. In December, 
IOMA emailed an information verification form along with the 2017 
dues invoice to the primary representative of each member company, 
with a response deadline of January 31. Recipients were asked to either 
indicate any changes to their company listing or confirm that that the 
information is current.

Members who have not responded are urged to act now so that 
accurate information is published in the 2017 Roster.

73RD ANNUAL MEETING PRESENTATIONS
At IOMA’s 2016 Annual Meeting in Del Mar (San Diego), CA, USA 
last October, the General Session presentations were focused on The 
Environment and Sustainability—Our Vital Role: Policy, Economics 
& Developing Opportunities. The 2016 Annual Meeting’s speaker 
presentations, as well as prior years’ presentations, are available on the 
IOMA website at www.iomaweb.org.
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IOMA MeMber News

Air Liquide Renews Agreements with ArcelorMittal in 
France and Benelux

A ir Liquide S.A. (Paris, France) and ArcelorMittal, the world’s largest 
steel producer, have recently signed two long-term renewal contracts 

for the supply of oxygen, nitrogen and argon to ArcelorMittal’s production 
sites in the industrial port areas of Fos-sur-Mer and Dunkirk in France. 
Air Liquide also strengthens its position in Belgium in Ghent, by signing 
a new long-term supply contract with ArcelorMittal in order to support 
the growth of its industrial gas needs. In the frame of this new contract, 
Air Liquide will extend its pipeline network in Benelux. The ArcelorMittal 
facilities in Fos-sur-Mer, Dunkirk and Ghent manufacture high value 
added steel for the automotive, construction and packaging industries as 
well as other industrial applications. Air Liquide already supplies Dunkirk 
and Fos-sur-Mer facilities from its existing pipeline network in Benelux 
and France. Thanks to the new contract just signed, the plant in Ghent 
will be also connected to the Air Liquide Benelux pipeline network. Air 
Liquide pipeline networks are connected to several air separation units 
(ASUs) ensuring reliability, performance and supply flexibility needed 
for ArcelorMittal. Air Liquide currently operates a total pipeline network 
stretching 4,700 kilometers in Europe, the world’s most extensive network.

Air Products to Expand Nitrogen Capacity in South Korea 
to Support Semiconductor Industry

A ir Products and Chemicals, Inc. (Allentown, PA, USA) announced 
it will increase nitrogen production to serve the growing demand 

of its existing customer in Pyeongtaek City, Gyeonggi Province, South 
Korea. It is Air Products’ second phase of capacity expansion to supply the 
semiconductor fab.

Air Products was awarded a major contract in 2015 for the supply of its 
industrial bulk gases and bulk specialty gas supply system. The company 
is undertaking a multi-phase expansion project involving multiple ultra 
high-purity nitrogen plants, hydrogen generators and a liquefier. In this 
phase, a second nitrogen plant will be built. 

“We are pleased to bring additional nitrogen capacity to the 
semiconductor fab to support its increasing demand,” said Kyo-Yung 
Kim, president of Air Products Korea. “Our latest expansion represents 
Air Products’ commitment to growing together with customers in the 
expanding region through continued investment. It will put us in an even 
stronger position to deliver our safe and reliable industrial gas solutions in 
a very cost-effective way.”

Air Products is working with these industry leaders to develop the next 
generation of semiconductors and displays for tablets, computers and 
mobile devices.

Praxair to Supply Hydrogen to  
Marathon Petroleum Refinery in Louisiana, USA

P raxair, Inc. (Danbury, CT, USA) has signed a long-term contract to 
supply hydrogen to Marathon Petroleum Corporation’s refinery in 

Garyville, Louisiana. The company will use the hydrogen to support an 
ultra-low-sulfur diesel project planned for 2018. Marathon Petroleum is 
the third-largest transportation fuels refiner in the U.S. and operates an 
integrated refining, marketing and transportation system in the Midwest, 

East, Southeast and Gulf Coast. The hydrogen will be supplied through 
Praxair’s extensive Southeast Louisiana pipeline network.

Praxair operates over 50 hydrogen production facilities and six hydrogen 
pipeline systems worldwide. Globally, refinery and chemical customers benefit 
from Praxair’s comprehensive portfolio of large-volume industrial gases, 
cylinder gases and specialized technologies, services and supply reliability.

Gulf Cryo Acquires Yaliz Gaz in Turkey

Gulf Cryo Holding (Safat, Kuwait) announced that it recently acquired, 
Yaliz Gaz, a leading industrial gas company with a well-established 

production and distribution network in the Marmara region of Turkey. The 
company has three filling plants, through which it serves a significant number of 
packaged gas customers with oxygen, nitrogen, argon, gas mixes, specialty gases 
and CO

2
 cylinders, as well as bulk liquid gases. Yaliz Gaz joins Gulf Cryo’s Turkey-

based portfolio following the acquisition of Deniz Gaz, a leading industrial 
gas company in Turkey with production plants in four locations across the 
southwest of the country. Deniz Gaz has four filling stations, primarily producing 
nitrous oxide and acetylene, in addition to delivering bulk liquid argon, oxygen 
and nitrogen, and filling oxygen, nitrogen, argon, gas mixes and CO

2
 cylinders. 

Additionally, Deniz Gaz offers its customers engineering solutions and services. 
With the addition of Yaliz Gaz and Deniz Gaz, Gulf Cryo Turkey now 

operates from nine sites supported by 170 employees, and is committed to 
growth and a higher level of service for customers in Turkey and beyond. 
The established network supplies a diverse client base, including healthcare 
and hospitals, shipyards, welding shops, steel mills, fish farms, agriculture 
and livestock breeding, food and beverage, automotive, construction, and 
oil refineries, located in Turkey and neighboring countries in both Europe 
and the Middle East.

Air Products to Supply Nitrogen to World’s Largest 
Autoclave at Boeing Wing Facility

A ir Products and Chemicals, Inc. (Allentown, PA, USA) recently 
installed an advanced nitrogen supply system at Boeing’s new 777X 

Composite Wing Center in Everett, Washington. The nitrogen will be 
supplied to the world’s largest autoclave, where it will create the inert 
atmosphere and rapid pressure required to form and cure large carbon 
fiber composite wings for Boeing’s new 777X commercial jetliners. Air 
Products’ advanced nitrogen supply system includes three 15,000-gallon 
liquid tanks and a steam sparged water bath vaporization system. Boeing’s 
assembled wings are placed into the autoclave, which is closed, sealed and 
flooded with nitrogen at specific flow rates, pressures and temperatures 
to purge out oxygen and create the atmosphere required for the curing 
process. This project represents the third major autoclave project Air 
Products has completed with Boeing in the last three years. 

Praxair Starts Up Hydrogen Facility for  
Dow Chemical Co. in U.S. Gulf Coast

P raxair, Inc. (Danbury, CT, USA) announced the start-up of a hydrogen 
facility that will recover by-product streams from The Dow Chemical 

Company’s (Dow) Freeport, Texas operations. Under a long-term contract, 
Praxair is supplying high-purity hydrogen back to Dow in order to meet 
the company’s needs across Southeast Texas, USA. Additionally, the 
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hydrogen will be used by Praxair to help supply increasing customer 
demand in the region. Praxair has also signed a long-term contract with 
Dow to supply nitrogen to the company for use in its chemical production 
facility. The nitrogen supply is expected to start in 2019. Dow will use both 
gases to support the production of a number of specialty chemicals used in 
several diverse end markets, including automobile manufacturing, coating 
applications and chemical intermediates. As part of the Freeport operation, 
Praxair is processing, recovering and compressing by-product hydrogen 
from Dow’s ethylene production facilities, which will include the company’s 
new world-scale ethylene cracker scheduled to come on line in 2017. 

Praxair’s extensive knowledge and operating experience in processing 
hydrogen, coupled with the industry-leading efficiency of Dow’s new sources, 
are enabling hydrogen to be produced to meet industry demands with 
significantly lower carbon dioxide emissions than by conventional means. 
Both gases will be distributed through Praxair’s extensive U.S. Gulf Coast 
pipeline network to Dow’s Texas City and Freeport facilities and will help 
meet growing demand from other customers in the region. Praxair already 
had pipeline access to Texas City and recently extended its U.S. Gulf Coast 
pipeline systems approximately 46 miles to the Freeport area. Praxair’s 
hydrogen pipeline system is supported by multiple hydrogen plants as 
well as its 2.5 billion standard cubic foot hydrogen storage cavern, which 
uses patented technology. The cavern has been in commercial operation 
since 2007. Praxair’s nitrogen pipeline system is built around multiple air 
separation facilities coupled with an extensive backup capability.

Air Liquide Commissions World’s  
Largest Hydrogen Storage Facility

A ir Liquide S. A. (Paris, France) has recently commissioned the 
largest hydrogen storage facility in the world, an underground 

cavern in Beaumont, Texas, in the Gulf Coast region of the U.S. This 
unique hydrogen storage cavern complements Air Liquide’s robust supply 
capabilities along the Gulf Coast, offering greater flexibility and reliable 
hydrogen supply solutions to customers via Air Liquide’s extensive Gulf 
Coast Pipeline System. The underground storage cavern is 1,500 meters 
deep and nearly 70 meters in diameter. The facility is capable of holding 
enough hydrogen to back up a large-scale steam methane reformer (SMR) 
unit for 30 days.

Hydrogen is typically reformed from natural gas, since it is present in 
very small quantity in the air. As such, it is of great benefit to have a large, 
interconnected storage solution to optimize supply to customers reliably 
and efficiently. Hydrogen is used in the refining process to desulfurize fuels 
and in several other industrial and manufacturing processes. Hydrogen’s 
environmentally sustainable benefits go beyond its industrial applications. 
As clean energy, hydrogen used for mobility powers fuel cell vehicles with 
zero emissions, and can be stored and used to help manage electric grid 
demand. This new hydrogen cavern follows the commissioning of Air 
Liquide’s first pure helium storage facility in Germany in July 2016.

Air Products to Install New Liquefier at  
ASU in Middletown, Ohio, USA

A ir Products and Chemicals, Inc. (Allentown, PA, USA) recently 
announced plans to install a new liquefier at its air separation plant 

located in Middletown, Ohio to increase liquid nitrogen (LIN) production 
to meet increasing customer product needs. The new liquefier is to be 
onstream in October 2018. Air Products’ facility in Middletown has 
two large air separation units (ASU), commissioned in 1983 and 2012, 
which serve large tonnage industrial gas demand in the area. The facility 
also supports merchant markets with liquid nitrogen and liquid oxygen 
capacity, and is also a key Midwest source of liquid argon. This investment 
will add hundreds of tons per day of liquid nitrogen capacity, allowing Air 
Products to strengthen and grow its presence in a dynamic geography that 
has a strong pipeline of opportunities.

Praxair Starts Up Fourth ASU at  
Samsung Electronics in South Korea

P raxair, Inc. (Danbury, CT, USA) announced the start-up of its 
fourth air separation plant, a 1,400 ton per day unit, and upgrade 

of the pipeline system serving the Samsung Electronics Co., Ltd. 
(Samsung) Hwasung site in Gyeonggi Province, South Korea. The new 
plant will supply nitrogen to Samsung, one of the largest electronics 
companies globally. Praxair also supplies Samsung with nitrogen, 
oxygen, argon, helium and other gases, from an expanded complex 
outside of Seoul. Additionally, Praxair supplies liquid oxygen, nitrogen 
and argon to a variety of local customers in such industries as non-
ferrous metal, wastewater treatment and ship building.

Air Products Provides Hydrogen Fueling and Biogas 
Membrane Technology to Livestock Biomass Project in Japan

A ir Products and Chemicals, Inc. (Allentown, PA, USA) is part 
of a consortium that took part recently in the inaugural ceremony 

of the Shikaoi Hydrogen Farm, a hydrogen production supply facility 
derived from livestock biomass waste located in Hokkaido, Japan. Air 
Products provided its hydrogen fueling technology for this project as 
part of the company’s collaboration with NIPPON STEEL & SUMIKIN 
Pipeline & Engineering Co. Ltd. to develop the retail automotive hydrogen 
fueling infrastructure in Japan. In addition, Air Products has provided 
its proprietary membrane technology for the biogas purification process. 
The Shikaoi Hydrogen Farm utilizes agricultural wastes, which are 
anaerobically digested to create a supply of raw biogas. This biogas is 
upgraded to a purified supply of biomethane using Air Products’ PRISM® 
PB Membrane separators. The biomethane is then used as a feedstock to 
manufacture renewable hydrogen on-site, which generates heat, power and 
vehicle fuel. This is the first facility in Japan to use agricultural wastes as 
the source to manufacture hydrogen.

The Shikaoi Hydrogen Farm is a five-year business project entrusted 
by the Ministry of the Environment in Japan for low-carbon hydrogen 
technology. The project demonstrates an integrated hydrogen energy-
based supply chain, leveraging local renewable energy sources for hydrogen 
generation, storage, transportation and use. The hydrogen is returned to 
local livestock farmers and neighboring facilities as a source of renewable 
energy and fuel. Hokkaido’s first hydrogen-vehicle fueling station is 
installed at the Farm, which delivers fuel to hydrogen-powered vehicles and 
forklifts. Additional companies contributing to the project are Air Water 
Inc. and Kajima Corporation.  
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IOMA & INDUSTRY EVENTS

CALENDAR

2017 2018

relAted AssOcIAtION News

EIGA Documents

The European Industrial Gases Association (EIGA) (Brussels, Belgium) 
has made the following publication available. These documents and 

others may be obtained from the EIGA website at www.eiga.org
• “Carbon Dioxide Food and Beverages Grade, Source Qualification, 

Quality Standards and Verification”—Doc 70/17 (revision of Doc 70/08)
• “Safe Installation and Operation of PSA and Membrane Oxygen and 

Nitrogen Generators”—Doc 149/17 (Revision of Doc 149/10)
• Training Package TP 50/17 “The Legal Framework in Europe for the 

Transport of Gases”
• “The Safe Transport, Use and Storage of Acetylene Cylinders”—SL 04/17 

(revision of SL 04/10)
• “Good Manufacturing Practice Guide Part II for Medical Gases: Basic 

Requirements for Active Substances Used as Starting Materials”— 
Doc 99/17/Part 2

• “Safe Operation and Maintenance of Furnaces Insulated with Refractory 
Ceramic Fibres (RCF)”—Doc 207/17

• “Pressure Testing”—Safety Alert SA 33/17  

APRIL 23–27
CGA Annual Meeting
The Biltmore Hotel
Coral Gables, FL, USA

MAY 9
IOMA Global Committee  
Web Meeting

MAY 16
IOMA Board of Directors Meeting
Washington, DC, USA

JUNE 1–3
EIGA Summer Session
Manchester, UK

NOVEMBER 11–15
IOMA’s 74th Annual Meeting
The Ritz-Carlton Dubai
Jumeirah Beach, Dubai, UAE

SEPTEMBER 29–OCTOBER 3
IOMA’s 75th Annual Meeting
Grand Hotel Wien
Vienna, Austria
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