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Specialty gases in 2015
What to expect in the year ahead

S

pecialty gas consumption has
grown significantly in recent
times and continues to build
momentum in many countries,
led by the strong and established North
American market, where the largest
demand is seen, and buoyed by a fastgrowing specialty gases business in the
Asia-Pacific region.
Previous forecasts have suggested the
global specialty gas market to reach a
value of $23bn by 2018, based upon an
average annual growth rate of 6.1% for
the period 2013-2018. What effect – if
any – of the plummeting price of oil in
2014/15 on this projection is not yet
known, though many of the key end-user
sectors for specialty gases (electronics,
healthcare, for example) are not likely to
be affected.
Relatively moderate specialty gas
growth in the US is expected to continue,
underpinned by increased demand for
photovoltaic products and plasma display
panels, while rapid industrial growth
in the Asia-Pacific had previously led
to forecasts of 8% year-on-year growth
for the region between 2013-2018. With
the consumption of gas per capita in
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mind, it is clear that Asia is poised for
a large expansion of consumption and
production. Countries including India,
Brazil and South Korea are other nations
understood to be building demand for
specialty gases.
New market growth
Specialty gas suppliers continue to focus
on capturing the expanding energy and
emissions market, according to Ohiobased investment bank and M&A experts
League Park.
Legislation relating to shipping
emissions, and environmental
monitoring controls in a number of
Asian countries is a factor in 2014/15,
ensuring busy times for suppliers of
specialty gases used in environmental
monitoring and control applications.
When it comes to measuring exhaust
emissions, vehicle manufacturers
turn to calibration gases to check the
measurement processes and to calibrate
instruments for the measurement of
exhaust emissions.
Energy and emissions is not a market
growth opportunity for the Asia-Pacific
market alone; this dynamic is significant

across the globe, including in Europe
and, according to League Park Director
Wayne Twardokus, Latin America.
He explained, “We have started to
see Latin America and Asia taking a
harder look at their emissions standards
and believe that specialty gas for the
aforementioned markets shows great
promise. Our clients have started to
experience previously unforeseen
demand from those markets.”
Electronics
A traditional and core growth driver
for the specialty gases business is
the electronics sector. This is also an
application in growth mode as we
enter 2015.
Twardokus affirmed, “The electronics
marketplace continues to experience
solid volume potential – smart devices,
gesture control, and improvements
in automotive electronics systems are
expected to drive 3-5% market growth.”
“In addition, the consumable
nature and continued improvements
of consumer electronic devices is
maintaining a relatively short product
lifecycle, which supports demand.”
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Trends in the electronics business
include a growing shift toward adding
more value to microchips, known as
More-than-Moore (MtM), the gradual
transition to the next step in lithography,
extreme ultraviolet lithography (EUVL),
and the increasing implementation of
‘greener’ chamber cleaning solutions.
Developing MtM technologies to add
value to semiconductor chips is now
an important focus, involving not just
shrinking devices down, but using new
materials to add levels of functionality
not necessarily linked to Moore’s Law.
Many of these new elements will
require new gases and precursors to
match, resulting in the use of many more
elements than the usual array of silicon,
hydrogen, carbon and nitrogen, such as
Si-Ge, hafnium dioxide (HfO2) metal
gates, and zirconium dioxide (ZrO2)
capacitors. Higher purity deuterium
gas, BF3 and boron trichloride are also
understood to be coming into use. Many
of these will be liquids and some will
be solids – creating new challenges in
vaporisation and delivery systems.
When EUVL comes into play, this
is likely to consume large amounts
of hydrogen. It is thought that EUVL
will be fundamental not only to a
single-exposure path of production
that keeps costs in check, but also
makes the economics favourable for
the introduction of 450mm wafers.
A continued reliance on advanced
lithography applications until then will
see sustained consumption of carbon
dioxide and laser gases, including laser
mixtures using krypton or argon and
fluorine. In fact, gasworld understands
there will be an increased consumption
of deposition and etch gases as a result of
the double and multiple patterning used
to circumvent wavelength issues caused
by delays to EUVL.
The means of lithography is
unlikely to change the role of cleaning
gases used to clean deposits off the
process chamber walls, with chamber
cleaning mostly achieved via nitrogen
trifluoride (NF3). There is a trend
toward using fluorine (F2), however, as
it delivers better cleaning performance

while having zero global warming
potential. Due to its advantageous
chemical properties, F2 reduces cost
for electronics manufacturers, lessens
their environmental impact, and creates
major process efficiencies not available
with NF3. Whilst it may not be as simple
as replacing one gas with another, the
benefits that can be gained are significant.
By implementing F2 on the tools studied
at a typical 300mm memory customer,
Linde noted last year, tool availability
improved by three weeks per year and
there was a reduction in the mass of
gas consumed by more than 2.5 tonnes,
along with significant reductions in both
power consumption and CO2 equivalent
emissions when the whole lifecycle of
NF3 is considered. There are now more
than 30 Linde installations of fluorine
cleaning processes globally across the
semiconductor, display and photovoltaics
(PV) industries, covering a wide range
of OEM platforms and process types,
and the company remains committed to
expanding that number.
Energy/Chemicals
The improving energy/hydrocarbon
market in North America has been
pushing volume in the gases business,
gasworld understands, and this trend
continued in 2014.
According to Twardokus, the outlook
for incremental development activities is
less clear. “We are currently experiencing
high levels of activity, but the collapse
in oil prices and the low futures
market will likely curtail incremental
expansion,” he observed. “Consequently,
the consumption of specialty gas in the
energy market will moderate.”
“We think the declining oil prices
will impair the growth outlook in the
energy market, but will continue facilitate
demand in the chemical marketplace as
the low energy/oil prices (along with the
appreciating dollar) are helping chemical
manufacturers improve their global
cost position and reshoring activities
continue. Many believe that the US is at
a unique expansion point from a historic
perspective. The American Chemistry
Council (ACC) estimates that more

than 215 new chemical production
projects valued at over $135bn have been
announced in the US.”
Twardokus continued, “The ACC
estimates that despite facing global
headwinds, US chemicals expanded at a
healthy 2.0% growth rate in 2014, and is
expected to reach a 3.7% gain in output
in 2015 and 3.9% in 2016. It is also
believed that US chemical output will
continue to expand well into the second
half of the decade, exceeding that of the
overall US economy. In summary, the
chemicals market appears to be one that
will drive specialty gas volumes in the
foreseeable future.”
Project activity
Looking at both project and acquisitions
activity, the global specialty gases
business is in the midst of a relatively
busy period.
A headline deal in 2013 was Air
Liquide’s acquisition of Voltaix; Air
Liquide subsequently reported a 2013
jump of 30% in US specialty gas sales,
driven both by it’s own successful
AlohaTM product range and by the
Voltaix acquisition. The same year (2013)
saw Airgas Inc. take over the Encompass
Group and Electronic Fluorocarbons
LLC enlarge its electronics specialty gases
portfolio through a deal with 3M. Airgas
also acquired Superior Specialty Gas
Services in February 2014, a deal that
League Park was involved in.
Despite this, Twardokus notes that
M&A activity was slower in 2014 than
originally expected. Consolidation is a
perennial topic for the gases industry,
including the specialty gases niche, so
can we expect to see further activity in
2015? League Park believes the outlook is
currently unclear. Twardokus said, “2014
merger and acquisition activity was much
slower than was expected despite being
a ‘sellers’ market. Air Liquide was active
in Europe, Airgas continued to acquire
regional participants, Praxair completed
the buyout of its joint venture in the
Mid-Atlantic, MATHESON acquired
Continental Carbonic, and Scott Gross
and American Welding merged to
create a strong entity in the central US.
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Similar to 2014, 2015 continues to exhibit
favourable merger and acquisition
characteristics.”
“Despite being a ‘sellers’ market, we
question where all of the sellers have
gone and believe that the market will
break loose at some point; however, I
don’t think we will see the level of activity
that was artificially generated in 2012
with the tax law changes in the US.”
In terms of project developments,
2014/2015 sees various new operations
either announced or realised. In the US,
February 2014 saw Linde start-up its
new specialty gases plant in Hammond,
Indiana, producing medical, oxidising,
inert gases and blends along with
specialty gas mixtures for scientific and
research applications. These products
are intended for both domestic and
international markets, and the plant will
serve as a production hub for Linde’s US
distributor business.
In Europe, the special economic
zone of Łódź in Turek, Poland will be
home to a new €30m ($35m approx.)
air gas production plant from the
Messer Group by third quarter 2015.
The 400 tonnes per day (tpd) ASU will
produce high purity gases for use in the
medical, pharmaceutical and research
sectors, among other applications. A
further €3m cylinder filling plant will be
commissioned at the site in third
quarter 2016.
Heading East and the world’s largest
carbon dioxide (CO2) purification and
liquefaction plant could be introduced
to the market this year, with mechanical
completion of the plant in Jubail
Industrial City, Saudi Arabia set to be
achieved in 2015. From a specialty gases
point of view, the plant will also be
capable of producing 200 tpd of liquid
CO2 with food grade quality, which will
be stored and thereafter supplied by
truck to the beverage and food industry.
Further East still, a number of
specialty gas projects are ongoing in
the Asia-Pacific region; China is at the
heart of this activity. Air Liquide is
investing €18m in a large, ultra-high
purity nitrogen generator and other
infrastructure at the new Beijing Fab 2
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owned by Semiconductor Manufacturing
International Corporation (SMIC).
The nitrogen carrier gas is used along
with electronics specialty gases and
precursors as a key part of the process
to provide 300mm wafers with 28nm
advanced technology for electronic and
mobile devices for both Chinese and
international markets.

“...the Asia-Pacific region is
at the forefront of specialty
gas growth and as 2015
unfolds, this is only likely
to continue”
Air Liquide is also ramping up its
supply of ultra-pure nitrogen to CEC
Panda Flat Panel Display Technology Co.
Ltd’s electronics fab from 2015 onwards.
The group has been supplying CECPanda’s first G6.0 fab, based in Nanjing
Crystal Park, since 2010 – this year will
see this supply increase to a total of
37,000 Nm3/h of ultra-pure nitrogen to
these two CEC-Panda fabs.
Moreover, Air Liquide will commission
a new turnkey onsite gas supply system
in Chongqing in first-half 2015 for BOE

Technology Group. The high efficiency
system will produce up to 30,000 Nm³/h
of ultra-high purity nitrogen.
Also in China, in the Sanshui Industrial
Park of Foshan, the Messer Group will
bring a gas production plant on-stream
in first half 2015, its third such plant in
Foshan. Equipped with state-of-the-art
R&D capabilities for the development of
specialty gas products, particularly light
and calibration gases, the facility will also
focus its efforts in the development of
gas application technologies for China’s
burgeoning industries.
The vast array of specialty gas
developments in China is perhaps
representative of the ongoing trends
in the global specialty gas market; the
Asia-Pacific region is at the forefront of
specialty gas growth and as 2015 unfolds,
this is only likely to continue.
Electronics industry body SEMI
recognises the changing dynamics
of the microelectronics industry in
Southeast Asia, with the 2015 expansion
of its SEMICON regional exposition in
2015. Building on the 20-year history
of SEMICON Singapore, SEMICON
Southeast Asia will be launched this year
with its inaugural gathering in Penang,
Malaysia. gw

ARGON RECOVERY
Improvements in argon recovery may
take on even greater significance in
2015 and beyond, given the value of
this rare gas, and particularly in the US
where there is a currently tight market
for the gas.
Argon has found itself the subject of a
number of significant price increases of
late. Much smaller in concentrations in
the air compared to oxygen or nitrogen,
for every tonne of nitrogen or oxygen
produced by an ASU, a much smaller
quantity of argon is extracted.
The decline in large consumers of
industrial gases as a result of the global
financial crash of 2008/2009 saw
production at ASUs slow and resulted in
even less argon production. While there
were theoretical downturns in demand
from the two main consumers of argon

– the steel industry and the metal
fabrication industry – the strengthening
US economy has since reinvigorated
these markets and their argon demand.
But it is not necessarily that demand
has grown out of all proportion – it is
more that a lack of new capacity
means supply has simply been unable
to keep pace.
The last 12 months has seen a
number of major players either
bring new ASUs on-stream or reveal
investment in the construction of new
plants and capacity in the coming
years, reflecting the upward curve in
the economy and a number of end-user
sectors. Airgas, Air Liquide, Linde,
MATHESON, and Praxair all have either
expanded their argon capacity or plan
to do so in the US by 2016.
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