Mitigating Hexavalent Chromium in Power
Plant Water Systems: Let's Break It Down
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Understanding Hexavalent Chromium (Cr(VI1))

You might remember hexavalent chromium (Cr(VI)) from headlines or perhaps the movie "Erin
Brockovich." But what's really going on here, especially when it comes to power plants? Simply
put, Cr(VI) is a toxic form of chromium that easily dissolves in water, making it a particularly
tricky and dangerous contaminant.
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In power plants, particularly those running steam turbines, the conditions inside boilers and
cooling systems are intense—high pressure, high heat, and plenty of oxygen. Combine this with
the chromium alloys in pipes and machinery, and suddenly you've got the perfect environment
for Cr(VI) formation. Add in the historical use of chromate-based corrosion inhibitors, and the
problem multiplies.

Why Should We Worry? The Three Big Risks

Equipment Damage: More Than Just Wear and Tear

Think of hexavalent chromium as rust’s aggressive cousin. It's incredibly corrosive, which spells
bad news for critical plant equipment like heat exchangers, boilers, and turbine blades. Over
time, unchecked corrosion from Cr(VI) can lead to costly repairs, reduced efficiency, and
potentially catastrophic system failures. It’s not just about fixing machines—it's about keeping
plants operational, efficient, and safe.
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Environmental Fallout: It's a Big Deal

Once Cr(VI) gets into the environment, it spreads easily. Contaminated water can seep into
groundwater, rivers, and lakes, impacting wildlife and ecosystems severely. Remediation is not
only expensive but also incredibly challenging. It's much simpler—and smarter—to prevent
contamination in the first place than deal with the messy aftermath.

Health Hazards: Protecting Our People

Hexavalent chromium isn't something to take lightly from a health perspective. It is extremely
toxic to humans. That’s part of the reason Erin Brockovich was so compelling. The CDC and
OSHA have both flagged Cr(VI) as a known carcinogen, linked to lung cancer and other severe
respiratory conditions. Workers at power plants, and even residents living near these facilities,
can face significant health risks from exposure. Keeping our employees and communities safe
must always be our number one priority.

What Can we Do? Real-World Mitigation Strategies

When it comes to controlling Cr(VI), we need more than quick fixes—we need an integrated
strategy that tackles the problem head-on.

Step One: Chemical Reduction

By introducing reducing agents—like sodium bisulfite—we convert hazardous

Cr(VI) into the safer, insoluble Cr(ll), which can be filtered out. Think of this like

neutralizing a threat before it can do any damage. But success here hinges on
1. CHEMICAL precision: too little won't help, and too much can create new problems. So,
RepucTion careful dosing and regular monitoring are crucial.

Step Two: Smart Corrosion Control

We can’t keep relying on old-school chromium-based corrosion inhibitors.

Switching to safer options, like phosphate or organic polymer-based inhibitors,
2.SMART  stops Cr(VI) formation at its source. It’s like upgrading from outdated technology to

CORROSION ; . .
CONTROL something safer, cleaner, and just as effective.

3 waltron.net ¢ info@waltron.net » 908-534-5100 w Waltron



Step Three: Mastering Water Chemistry

Water chemistry might sound complicated, but the idea is straightforward: keep
things stable, and the problem stays small. By precisely controlling pH, dissolved
. Mvﬁﬁ';'"e' oxygen, and conductivity levels, we create an environment that doesn't encourage
cHEMISTRY chromium oxidation. Regular checks, balanced conditions, and proactive
management are the keys.

Step Four: Advanced Analytical Monitoring

e Continuous, real-time monitoring isn't just nice to have—it’s essential. By regularly
sampling and monitoring water conditions, we spot potential issues before they
4.ADVANCED  agcalate. Today’s advanced analyzers provide real-time feedback, enabling us to

ANALYTICAL ) . s .
MONITORING react swiftly and decisively, avoiding larger issues down the road.

Digging Deeper: How Monitoring Tools Help

Let's break down how specific analytical tools play a crucial role in each strategy.
Dissolved Oxygen Analyzers: Your First Line of Defense
Too much dissolved oxygen kick-starts chromium oxidation, increasing Cr(VI) risks.
Luminescent dissolved oxygen analyzers precisely monitor and control oxygen

pissoLvep levels. These devices act like vigilant guards, continuously scanning and alerting us
OXYGEN  at the first sign of trouble, allowing us to act immediately.

ANALYZERS
pH and Conductivity Meters: Keeping Chemistry in Check

Balanced pH prevents the corrosion that triggers Cr(VI) formation. Conductivity
meters detect ionic content that can corrode equipment, helping us catch

pH AND . . : .
conpucTiviTy  Potential problems early. Together, these instruments provide real-time data,
METER guiding us to maintain ideal conditions and effectively manage corrosion risks.
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Hydrazine Analyzers: Balancing Act in Oxygen Control

Hydrazine can be a useful ally for oxygen scavenging in boiler water, but precise
dosing is critical. Too much hydrazine creates new chemical problems; too little
allows oxygen to wreak havoc. Hydrazine analyzers measure concentrations
precisely, ensuring the right balance—keeping equipment protected without
unintended consequences.

HYDRAZINE
ANALYZERS

Sample Conditioning Systems: Accuracy from the Start

Quality analysis hinges on accurate samples. Sample conditioning systems
normalize sample conditions—temperature, pressure, and flow—and remove
SAMPLE particulates, ensuring our data is reliable. Think of these systems as setting the
COS“:{[::'E?\;‘S'NG stage, ensuring every analysis we perform gives us actionable, trustworthy
information.

Final Thoughts: Why It All Matters

Managing hexavalent chromium effectively isn't just about compliance—it's about
responsibility. It’s about safeguarding equipment, protecting our environment, and above all,
ensuring the health and safety of our workers and communities. By adopting integrated
strategies and smart analytical tools, we can proactively address and mitigate the challenges
posed by Cr(VI).

References/Want to Learn More?

e CDC Toxicological Profile for Chromium: https://www.atsdr.cdc.gov/toxprofiles/tp7.pdf

e OSHA Guidelines on Hexavalent Chromium: https://www.osha.gov/hexavalent-
chromium

e EPA Chromium Compounds Information: https://www.epa.gov/sites/default/files/2016-
09/documents/chromium-compounds.pdf

e Hexavalent Chromium Risks for Fossil and CCGT Plants Sources, Sinks, and Risk
Management (plus chemistry), David Addison, https://www.ccj-online.com/wp-
content/uploads/2022/06/Chromium-TCL-2021-Rev-1.5-FINAL.pdf
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