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Advancements in Oxygen Analysis: From
Submarines to Industrial Applications

With stricter safety and environmental
regulations, oxygen analysis technology
evolves to ensure the safety, efficiency,
and quality of industrial processes.

LONDON, LONDON, UNITED
KINGDOM, October 16, 2024
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/EINPresswire.com/ -- The origins of
oxygen analyzers date back to World
War Il, when Beckman Instruments
developed technology to monitor
oxygen levels in submarines and
aircraft. The precision required in these
high-risk environments was pivotal to
the technology’s advancement. Over
the decades, oxygen analysis expanded
to new fields, from healthcare and food
safety to industrial processes where
accurate oxygen measurement is
critical for both safety and operational
efficiency. The evolution of oxygen
analysis technology has seen
significant advancements since its
inception during World War I, when it was vital for military submarines and aircraft. Over time,
this technology has expanded into industrial applications, where oxygen measurement plays a
crucial role in maintaining safety and efficiency. The key to oxygen's critical role lies in its unique
molecular structure, first explored by Robert Mulliken’s quantum theory. Its paramagnetic
properties have enabled scientists to design highly sensitive sensors for various industries,
including aerospace, healthcare, and, increasingly, industrial applications.

environments

Natural gas, formed from organic matter over millions of years, is essential to the global energy
landscape. After extraction, it must undergo separation and purification to remove impurities.
However, the presence of oxygen in natural gas poses multiple challenges, particularly when
transported through pipelines. Oxygen contributes to corrosion by combining with hydrogen
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sulfide (H2S) and moisture (H20), forming highly corrosive sulfuric acid (H2SO4). This can
severely damage pipelines and lead to costly, dangerous leaks.

Moreover, oxygen affects the efficiency of contaminant removal processes, such as carbon
dioxide (CO2) and hydrogen sulfide (H2S) separation, reducing overall system efficiency. As a
result, natural gas must be carefully monitored for oxygen content, with some regions enforcing
strict limits of 10 parts per million volume (ppmv) or lower. Accurate oxygen measurement in
natural gas pipelines is essential for both safety and regulatory compliance. Traditional sensor
technologies like paramagnetic, tunable diode laser (TDL), and electrochemical methods often
face significant limitations. They require pressure reduction, water removal, and H2S elimination,
which complicates installation, increases sample lag time, and compromises safety.

Addressing these issues, Modcon Systems developed the MOD-1040 Process Oxygen Analyzer.
This advanced analyzer employs quenched fluorescence optical technology to deliver precise,

reliable oxygen measurements, immune to contaminants such as CO2, H2S, and H20. The
system provides rapid real-time data, ensuring minimal sample lag and enhancing both safety
and operational efficiency.

Beyond natural gas, oxygen analyzers are indispensable in high-pressure gas production
environments, where maintaining safe oxygen levels is crucial to preventing hazardous situations
like flashbacks and detonations. For example, in flare stacks within petrochemical plants, oxygen
must be monitored at concentrations below 0.1% to prevent catastrophic events. In such
demanding environments, an analyzer like the MOD-1040, capable of operating at pressures up
to 200 Barg and offering explosion-proof certification, provides unparalleled safety. Its rapid
response time of less than 5 seconds ensures real-time detection of dangerous conditions,
making it ideal for these critical applications.

Modcon's approach to oxygen analysis extends beyond high-pressure pipelines. With flexibility in
both in-situ and extractive configurations, the company provides customized solutions to meet a
variety of industrial needs. In-situ analyzers, such as those designed by Modcon, offer direct real-
time measurement at the source, ensuring fast response times and minimizing installation costs.
On the other hand, extractive systems provide additional protection for the sensor by
conditioning samples away from harsh conditions, ensuring sensor longevity and precise
measurement accuracy.

As industries move toward stricter safety and environmental regulations, oxygen analysis
technology must continue to evolve. Whether ensuring the safety of natural gas pipelines or
optimizing the production of green hydrogen, advanced oxygen analyzers are critical to modern
industrial operations. Modcon Systems’ ongoing commitment to innovation ensures that these
industries are equipped with the tools they need to meet these growing demands.

Modcon Systems is a leading global provider of process automation solutions, specializing in
advanced gas analyzers for industries such as petrochemicals, pharmaceuticals, energy, and
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environmental protection. With a rich history of innovation and expertise, Modcon Systems
continues to deliver state-of-the-art systems that enhance safety, efficiency, and operational
reliability.
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