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Hydrogen Sulfide Analyzer

A practical guide to hydrogen sulfide analyzer, covering the reader intent, the
relationship to hydrogen sulfide analyzer, key evaluation criteria, common risks,
and the information the intended project audience should confirm before taking
the next step.
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In industrial environments ranging from wastewater treatment plants to oil
refineries and chemical processing facilities, the presence of hydrogen sulfide
(H2S) poses significant risks to personnel safety, equipment integrity, and
environmental compliance. A hydrogen sulfide analyzer is a specialized instrument
designed to detect, measure, and monitor the concentration of this colorless,
highly toxic, and flammable gas. Because H2S is a common byproduct of organic
decomposition and the processing of sulfur-containing materials, its management
is often inextricably linked with the monitoring of liquid levels in storage tanks and
process vessels.

For engineers and plant managers, selecting the correct hydrogen sulfide analyzer
requires a deep understanding of the underlying measurement principles, the
specific demands of the application environment, and how these sensors interact
with other process instrumentation. This guide provides a technical overview of
H2S analysis technologies, selection criteria, and the critical role of gas monitoring
in integrated process control.

Measurement Principles of Hydrogen Sulfide
Analyzers

Hydrogen sulfide analyzers utilize several distinct physical and chemical principles
to quantify gas concentrations. The choice of technology depends heavily on the
required sensitivity, response time, and the presence of interfering gases.

| Electrochemical Sensors

Electrochemical sensors are among the most common technologies used for H2S
detection, particularly in portable monitors and fixed safety systems. These
sensors operate by reacting with the H2S gas and producing an electrical signal
proportional to the gas concentration. The gas diffuses through a membrane into a
cell containing a working electrode, a counter electrode, and an electrolyte. The
oxidation of H2S at the working electrode releases electrons, creating a current
that is measured by the transmitter.

Pros: Low power consumption, high sensitivity (down to 0.1 ppm), and relatively
low initial cost.
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Cons: The electrolyte eventually depletes, and the sensor can be "poisoned" by
high concentrations of other chemicals.

| Metal Oxide Semiconductor (MOS)

MQOS sensors consist of a metal oxide film (often tin dioxide) heated to a specific
temperature. When H2S molecules come into contact with the surface, a
reduction-oxidation reaction occurs, changing the electrical resistance of the film.
This change in resistance is calibrated to represent the H2S concentration.

Pros: Extremely rugged and capable of operating in high-temperature or very dry
environments where electrochemical sensors might fail.

Cons: Less selective than other methods; they may respond to other combustible
gases.

Tunable Diode Laser Absorption Spectroscopy
(TDLAS)

TDLAS is a sophisticated optical measurement technique. It uses a laser tuned to a
specific absorption line of the H2S molecule. As the laser light passes through the
gas sample, the H2S molecules absorb energy at that specific wavelength. The
amount of light absorbed is directly proportional to the concentration of the gas,
following the Beer-Lambert Law.

Pros: Non-contact measurement, extremely fast response time, and high immunity
to cross-interference from other gases.

Cons: Higher capital cost and requires a clean optical path.
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| UV Fluorescence

This method involves exposing the gas sample to ultraviolet light. H2S molecules
(often after being converted to SO2 in a thermal oxidizer) absorb the UV light and
then emit light at a different wavelength (fluorescence) as they return to a lower
energy state. The intensity of the emitted light is measured by a photomultiplier

tube.

Pros: Highly accurate for low-level (ppb) detection in ambient air monitoring.

Cons: Complex sampling systems are often required.

| Selection Criteria and Technical Specifications

When evaluating a hydrogen sulfide analyzer, technical specifications must be
matched against the process conditions. The following table provides a comparison
of common technologies used in industrial settings.

Electrochemical | Metal Oxide TDLAS Lead Acetate
(MOS) Tape

Typical Range 0-100 ppm 0-100 ppm 0-500 ppm to % 0-50 ppm
levels
Sensitivity High (0.1 ppm) Moderate (1 Very High (ppb High (0.1 ppm)
ppm) levels)
Response Time < 30 seconds < 60 seconds < 2 seconds 1-3 minutes
Maintenance Sensor Calibration 3-6 Minimal (optical Tape
replacement 1-2 months cleaning) replacement
yrs

Hazardous Area Class |, Div 1/2 Class |, Div 1/2 Class |, Div 1/2 Class I, Div 1/2
| Key Evaluation Factors

1. Concentration Range: Determine if the application requires low-level leak
detection (0-10 ppm) or high-level process monitoring (up to 1000+ ppm).
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2. Environmental Conditions: Consider the ambient temperature, humidity, and
pressure. In extreme cold or heat, specialized enclosures or sampling systems may
be necessary.

3. Cross-Sensitivity: Identify other gases present in the stream (e.g., methyl
mercaptans, hydrocarbons) that might cause false positives in certain sensor
types.

4. Certification: Ensure the device meets local safety standards, such as ATEX,
IECEX, or UL for explosive atmospheres.

The Intersection of H2S Analysis and Level
Measurement

In many industrial applications, gas analysis and level measurement are performed
in the same process vessel. For instance, in crude oil storage tanks or municipal
sewage wet wells, H2S often accumulates in the "ullage" or headspace above the
liquid.

Monitoring the concentration of H2S is vital for protecting the instrumentation used
to measure the liquid level. High concentrations of H2S are highly corrosive to
many metals and elastomers. When selecting a solution from the Main Page for
level measurement in these environments, engineers must ensure that the wetted
parts of the level meter—such as the flange of a radar level meter or the face of an
ultrasonic sensor—are constructed from H2S-resistant materials like PTFE
(Polytetrafluoroethylene), PVDF (Polyvinylidene fluoride), or high-grade Hastelloy.

Furthermore, integrated systems often use the H2S analyzer to trigger ventilation
systems or chemical scrubbers based on the gas concentration, while the level
meter manages the volume of the liquid. A rise in liquid level can displace the
H2S-laden air in the headspace, leading to a sudden spike in gas concentration at
the top of the tank, which the analyzer must be prepared to handle.

Welk Reference Guide 5



WELK REFERENCE GUIDE Hydrogen Sulfide Analyzer

| Installation and Maintenance Considerations

Proper installation is critical to the performance of a hydrogen sulfide analyzer.
Because H2S is slightly heavier than air (vapor density of 1.19), it tends to collect
in low-lying areas or stagnant pockets. Sensors should be placed near potential
leak sources but also in areas where gas is likely to accumulate.

| Installation Checklist

Mounting Height: For personnel safety, sensors are typically mounted 0.3 to 1.5
meters (1 to 5 feet) from the floor/ground, depending on the airflow patterns.

Orientation: Most electrochemical sensors should be mounted pointing downward
to prevent moisture or dust from accumulating on the sensor membrane.

Sampling Lines: If using an extractive analyzer (like TDLAS), sampling lines should
be as short as possible and heated to prevent the condensation of water vapor,
which can absorb H2S and lead to inaccurate readings.

| Maintenance and Calibration

Regular calibration is the only way to ensure the accuracy of an H2S analyzer.
Over time, sensors may experience "drift" due to environmental exposure or

aging.

Bump Testing: A daily or weekly check where a known concentration of gas is
applied to the sensor to verify that the alarms trigger correctly.

Full Calibration: A more rigorous process involving zero-gas and span-gas
adjustments, typically performed every 3 to 6 months.

| Limitations and Common Risks

Despite their advanced technology, hydrogen sulfide analyzers have limitations
that must be managed:
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Sensor Poisoning: Silicones, lead-based compounds, and high concentrations of
sulfur can permanently damage electrochemical and MOS sensors.

Oxygen Requirement: Many electrochemical H2S sensors require a minimum level
of oxygen to function correctly. In anaerobic environments (like nitrogen-purged
tanks), specialized sensors or sampling systems that introduce air must be used.

Saturation: Exposure to extremely high concentrations of H2S can "saturate" a
sensor, causing it to read zero or fail to respond to subsequent gas exposures until
it has had time to recover in clean air.

| Frequently Asked Questions (FAQ)

Q: How often should an H2S analyzer be calibrated?

A: Most manufacturers recommend a full calibration every 90 to 180 days.
However, in critical safety applications or harsh environments, more frequent
"bump tests" are recommended to ensure the sensor is still active.

Q: Can H2S analyzers detect other sulfur compounds?

A: It depends on the technology. TDLAS is highly specific to H2S. Electrochemical
sensors may have cross-sensitivity to other reduced sulfur compounds like
mercaptans or sulfur dioxide, though manufacturers often provide cross-sensitivity
charts for correction.

Q: What is the difference between a gas detector and a gas analyzer?

A: Generally, a "detector" refers to a device used primarily for safety (alarm
triggering), while an "analyzer" provides a more precise, continuous measurement
of gas concentration for process control or environmental reporting.

Q: How does humidity affect H2S readings?

A: Extreme humidity can lead to condensation on sensor membranes or optical
windows, potentially blocking the gas from reaching the sensor or scattering laser
light. Many industrial analyzers include moisture traps or heated sampling systems
to mitigate this.
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By integrating a high-quality hydrogen sulfide analyzer with reliable level
measurement technology, industrial operators can maintain a safe working
environment while optimizing their process efficiency. For more information on
compatible level measurement solutions for corrosive environments, visit the Main
Page to explore technical specifications and application support.
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