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sector are poised for growth, as emissions
legislation changes take effect in the transport sector and the industry shifts to everlighter vehicles. This is a well-documented
transition in the US market, with the auto
industry’s movement toward lighter weight
vehicles largely driven by new 54.5mpg corporate average fuel-efficiency (CAFE) targets for 2025. Vehicle manufacturers reportedly plan to use more aluminum in doors,
bonnets, and other car parts over the next
few years, including plans for aluminumbodied pick-ups.
Trends towards materials like aluminum
are positive for increased laser metal processing and, as a result, laser gases, while
growing emissions testing propels demand
for specialty gases and the greater use of
energy saving headlights in high-end automobiles pushes up requirements for the rare
gases krypton and xenon.

Specialty Gases

Going from Strength to Strength
By Rob Cockerill

The specialty gases business of 2015 continues to go from strength to strength, both in
its make-up and its growth potential. Several
pillars of growth increasingly drive specialty
gas demand, while innovations in production processes, engineering, equipment, and
distribution have transformed the specialty
gas business throughout the decades.
These ultra high purity (UHP) products
are now produced in hundreds of locations,
rather than just a handful, and the verve
for this business continues to strengthen in
2015. The common denominator in specialty gas applications is quality — and standards are rising, with end-users increasingly
seeking a combination of the ideal purity
and mixture accuracy for their process.
Users reporting to regulatory authorities,
for example in pharmaceuticals, demand the
utmost in accuracy and traceability. Likewise, in the laboratory, the trend is for higher
productivity, greater accuracy, and better repeatability. High purity and UHP gases and
precision blends of gases are produced to
meet these very specific needs. The demand
is such that it is increasingly attracting the
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eye — and investment — of the wider industrial gas community too, SGR understands.
So where is growth coming from? SGR
identifies five key pillars of growth for the
North American specialty gases business in
2015/16:
•
•
•
•
•

Manufacturing
Electronics
Healthcare
Government/Academia
Environment/Compliance

Manufacturing
Ohio-based investment bank and M&A experts League Park estimates the US manufacturing sector to represent up to 45 percent
of the end-user market for specialty gases
and notes that growth rates in this business
are projected to grow at 2.8 percent through
to 2018.
League Park’s definition of the manufacturing sector includes chemicals business,
with Director Wayne Twardokus noting that
chemicals and lighting/laser markets represent the largest sectors and are expected to

continue to drive specialty gas expansion as
the market benefits from low energy prices.
Oil and gas and refining markets are significant demand drivers for core specialty
gases, with high purity nitrogen, hydrogen,
and other gases used in oil and gas processing and in the laboratories that monitor and
test oil and gas products and by-products.
“Although the chemical industry itself is
susceptible to cyclicality in response to the
general economic cycle and trade, demand
for specialty gases in this sector tends to
weather the cycles well,” Twardokus explains. “This is due to the fact that specialty
gases serve essential functions in the calibration of various types of emissions testing and
process control equipment, which makes
their demand relatively inelastic with regard
to overall industry conditions.”
Twardokus also points to the government’s energy efficient programs as driving
the adoption of insulated windows across
the country and, in turn, inert specialty gases such as (primarily) argon, or krypton and
xenon.
Meanwhile, gases for use in the automotive
www.specialtygasreport.com

Electronics
It is widely reported that the semiconductor
and wider electronics business has recovered from some turbulent years following
the global economic recession of 2008/9.
Certainly all the signs point to ‘robust’ gas
activity in the electronics sector of late, with
many of the key players in industrial and
specialty gases citing brighter prospects in
the market.
Air Liquide is one example. While the
acquisition of Voltaix in 2013 contributed
strongly, Air Liquide’s Electronics business
showed growth of 12 percent last year (2014)
driven by higher carrier gas sales — especially in the US and China — and strong specialty gas and advanced precursor activity in
the US, Japan, and Taiwan.
As integrated circuit manufacturers continue to shrink their technology nodes to
make the chips faster and reduce power consumption, a wave of new electronics materials are used in chemical vapour deposition
(CVD) and atomic layer deposition (ALD)
processes, and there are also multiple patterning processes required to build nano
structures on the device which spurs demand for deposition and etching gases.
League Park projects two percent growth
in the US electronics market through to
2018, with semiconductors representing the

largest sector, driven by the continued proliferation of integrated circuits. This would
appear to be affirmed by data from semiconductor industry association SEMI, which reported a strong year for the North American
semiconductor materials market in 2014 –
registering the second-largest increase (five
percent) in the market and contributing to a
global market increase of three percent last
year.
North America remains a critical player
in the advanced semiconductor market, and
future demand will be supported by rising
production of cloud computing products for
both personal and business use, particularly
infrastructure designed to support mobile
computing devices. “Expanding production
of other, high value and/or highly technical
products in which electronics manufacturers specialize — such as electro-medical devices — will further support demand gains,”
Twardokus adds.
In addition, it’s thought that the impact of
government incentives in renewables, such
as solar cells, will help stimulate the market
for specialty gases.
Healthcare
US national healthcare spending is forecast
to grow 5.8 percent annually to $4.1 trillion
in 2019, League Park says, with growth in
healthcare demand attributed to the continued aging of the population, as well as growing enrollment in private plans and Medicaid due to the Affordable Care Act.
The application of lasers in the medical sector continues to grow due to various
benefits, such as precise treatment and less
trauma for patients, while gas lasers are being increasingly used in medical applications
for surgical purposes such as dermatology,
ophthalmic surgeries, and cosmetic surgical
treatments. Use of xenon gas as a medical
anesthetic is also expected to further boost
the demand.
“Limiting growth, however, will be the
trend toward the continued displacement
of standard sterilant gases such as ethylene
oxide, with alternative technologies and the
greater use of disposable products, as these
are not sterilized after use,” Twardokus notes.
Despite this, League Park is optimistic
about the continued growth in specialty

North America remains
a critical player in the
advanced semiconductor
market, and future demand
will be supported by rising
cloud computing products.
gases for healthcare applications, which
(like electronics) it estimates to account for
around 20 percent of the end-user market.
Government/Academia
Government, academia, and other research
applications account for around 15 percent
of the specialty gases market, according to
League Park, with growth rates for this enduser field projected at 3.9 percent through to
2018.
“One key area within government applications will be related to national security,”
Twardokus says, “as the potential for growth
exists in the analysis of suspected chemical
warfare agents (CWAs). Ammonia, arsine,
boron trichloride, chlorine, ethylene oxide,
and hydrogen chloride are among the products used as calibration gases in gas chromatography for the detection of biological and
chemical warfare agents.”
Equally, opportunities exist in equipment.
Boston, Massachusetts-based equipment
manufacturer 908 Devices is one company
to have recently benefited from the increased
focus on US Defense, awarded an $11.5 million contract in June by the Defense Threat
Reduction Agencyfor the development of
advanced chemical detection devices powered by High-Pressure Mass SpectrometryTM
(HPMS) technology. (See, “Mass Spectrometry — Generation Next in Defense Detection
Applications,” on page 16.)
Increasing government investments in
pharmaceutical, biotechnology, medical
and academic research studies that use mass
spectrometry (MS) techniques are expected to drive continued growth in the North
American MS market, according to a June
2013 report from Frost & Sullivan.
The report, titled Global Mass Spectrometry Market, covers MS and liquid chromatography-MS (LC/MS) instruments and
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explains that several product launches with
substantial improvements in sensitivity, resolution, speed, and throughput are spurring
high-end customers in life sciences to upgrade instruments more often to avoid obsolete platforms. The increasing acceptance
of MS in clinical diagnostics, applied testing
in emerging economies, and its expanding
use along the drug development pipeline are
driving the market, the report notes.
Environment and Compliance
Requirements for the detection and analysis
of a growing list of compounds are boosting
specialty gas and equipment sales in environmental markets.
In ambient air monitoring, for example,
ever-cleaner air is being measured, requiring
accurate, traceable and affordable zero gases
that complement the high quality calibration
gas mixtures involved.
In addition to the aforementioned changes
in the vehicle sector, emissions legislation
is also significant in marine applications,
and busy Eastern US sea lanes for example,
where demand for premium specialty gases
will increase over the coming years.
Equipment Trends
Both enabling and benefiting from the
growth in specialty gases is the instrumentation and equipment used to blend, mix,
monitor, detect, analyse, and fill these products. And the performance of the equipment
used for these operations is constantly improving.
Ric Boyd, President of New Jersey-based
equipment manufacturer CryoVation and a
veteran of the industry, comments, “From
the filling equipment perspective we are seeing strong demand, from our customers, to
improve gas purity, utilizing our moisture,
trace oxygen, and grade 6 purifiers.”
“Additionally, many are adding or improving their cylinder pre-fill preparation systems (cylinder ‘bakeout’). This continues to
be especially evident in the case of helium.”
Gas analyzer innovator and manufacturer
Servomex Group Limited sees numerous
trends today driving analytical solutions,
with particular mention given to the semiconductor business. Jim Belanger, Industrial
Gas and Semiconductor Market Segment
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Manager, Servomex Group Limited, told
SGR, “In the semiconductor industry, ultratrace analysis of oxygen and moisture has
been of interest for decades, measuring the
purity of the bulk process gases supplied to
the manufacturing equipment in fabs.”
“However, as semiconductor geometries
shrink, manufacturers are requiring the
analysis of additional UHP gases; the advances in semiconductor processing and
requirements set by fabrication equipment
manufacturers now require the measurement and analysis of gases including hydrocarbons and other organic materials.”

“Servomex is well suited to meet these
new requirements with our SERVOPRO NanoChrome analyzer,” Belanger added, “capable of measuring ultra-trace levels of gases
including; methane, NMHC, carbon monoxide, carbon dioxide, hydrogen, nitrogen,
oxygen, argon and others.”
“These demands aren’t restricted to North
America, as the leading-edge manufacturers
pushing these innovations are rolling these
production changes out globally. Semiconductor manufacturers globally are requiring
more stringent specifications for their UHP
process gases. This, in turn, is driving the
trend for lower and lower detection limits
for the analyzers measuring the process gases. Analyzer companies that will succeed in
the future are those, such as Servomex, that
are capable of meeting the demanding specification changes and continue to develop
new technologies to meet the ever-changing
semiconductor processing landscape.”
Beyond the electronics market, Belanger
notes that the increasing focus on reducing costs at gas production plants is driving
the development of scalable solutions – the
infra-red analysis requirement for US Pharmacopeia is creating demand for a variety of
sensors, for example — and the growing demand for data integration presents new challenges for analyzer manufacturers. Belanger

explains, “What we’re also seeing is users are
demanding more integration between their
analysis and data analysis software, so they
can get richer data and faster user notifications in case of unusual or difficult process
conditions.”
Market drivers aside, Weldoca President Hector Villarreal notes the transition
in mindset of the specialty gases industry
through the years, from product to process. Writing in SGR earlier this year, he
explained, “Today, the focus of the industry has clearly transitioned from product
to process due to growing competition in
part, but more importantly to the shift in
focus toward safety concerns. If a safetyrelated event should occur, we now have the
omnipresent eye of social media to capture
and communicate that event to a very broad
audience. Whereas black swan events were
once isolated incidents known by only a few,
events today are replayed on mobile devices
with frightening speed creating the illusion
that chaos is the new normal.”
“As a result industry can be judged by
the acts of the individual rather than by the
professional standards that the industry has
carefully crafted. It has become very clear to
many industry thought leaders that the bar
— industry wide — must continue to rise in
regards to process, product, and safety for
the sake of the entire marketplace.”
This, Villarreal says, has spawned the development of a range of new specialty gas
technologies that continue to raise the bar
in safety and uniform quality of the product
(see From Product to Process – The Long Journey of the Modern Specialty Gas Operation,
SGR Q1, 2015).
Strength in Numbers
While the major industrial gas companies
still dominate the core specialty gases market in terms of market share, reinforced
with recent acquisitions like Voltaix by Air
Liquide, distributor-type independents are
increasingly investing in the labs and equipment necessary to produce and deliver specialty products.
There are understood to have been many
changes in the stakeholders involved in the
US specialty gases business over the last
decade, largely as a result of wider dynamics
www.specialtygasreport.com

taking shape across the industry as a whole
— including the trend for mergers and acquisitions (M&A) activity, the continual
evolution in applications and technologies,
and shifting demand/production hubs.
This is most evident at a Tier Two and
Three level. Despite the acquisition activity of many of the bigger Tier One players,
there has been significant growth in Tier
Two companies as a result of the expansion
and elevation of Tier Three players and the
addition of several new entrants to the market. The make-up of Tier Three players has
also evolved with the arrival of smaller independents and distributors that capitalised on
the gap in the market created by consolidation among the majors and the movement of
operations overseas.
The upshot is essentially a proliferation of
independent companies and an increasing
strength in capabilities as a result.

Krytox® Lubricants
Dupont™ Krytox® lubricants offer the ideal solution to
improve safety and reduce the complexity of lubricating
oxygen and reactive chemical equipment. They are
fully fluorinated. They will not oxidize under extreme
thermal conditions. Specially formulated for reactive
gas service.
• Chemically inert – Safe for use with acids, bases
or other harsh chemicals and reactive gases
• Offers extreme pressure, anti-corrosion and antiwear properties
• Oxygen compatible – Nonflammable, cannot burn
or support combustion
• Thermally stable – Operates at temperatures up
to 800°F
• Low vapor pressure – low outgassing
• Nontoxic
• Non-migrating
• H1 rated available

Related Article
See more on Tiers: “Building Your Core —
Distributors Exercise Increasing Strength in
US Core Specialty Gas Markets,” CryoGas
International, June 2013, page 28.
Conclusion
The North American specialty gases business appears poised for continued growth,
driven not only by underlying strength in
the industry as it benefits from an array of
growth drivers and technology developments, but also from the increasing presence
and expertise of smaller independents.
Twardokus affirms, “The specialty gas
industry is dependent on the health of the
overall economy. Environmental and regulatory considerations will continue to play a
role in specialty gas demand and help moderate unforeseen economic movements. As
discussed, the market continues to be poised
for growth as the chemicals and healthcare
markets expand.”
“We have seen pricing moderate, which
is a function of the strong dollar and ample
supply. However, given the relatively fixed
production environment, the expectation is
that prices will track a pattern that is similar
to petroleum prices — upward in the longterm and often volatile in the short-term.” SGR
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Featuring… DuPont™ Krytox® NRT Lubricants are typically used in pressure cylinder valves,
thread connections, O-rings, refrigerant valves, regulators, seals, vacuum pumps,
oxygen compressors, and motor bearings. Independently tested and accepted by
TM
companies such as BOC, BAM and NASA.
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For preventative maintenance we also carry DuPont™ Vertrel® and other formulated solvents
for oxygen service cleaning applications.
• Nonflammable
• Faster drying than aqueous cleaners
• Low residue after drying
• Compatible with commonly used metallic and nonmetallic materials
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For technical information: 800.992.2424 or 203.743.4447
supportSG@mschem.com • miller-stephenson.com
DuPont™ Krytox® and Vertrel® are registered trademarks or trademarks of E.I. DuPont de Nemours and Company or its affiliates.
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RELATED ARTICLES ONLINE
Specialty gases in 2015 – What to expect in the year ahead
Specialty gas consumption has grown significantly in recent times and
continues to build momentum in many countries.
www.gasworld.com/2005147.article
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