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What is a Citric Acid Injection System?

A citric acid injection system is an automated method used to treat residential water supplies by injecting a controlled amount of citric
acid solution into the water line. Citric acid C6H807 a weak organic acid found naturally in citrus fruits, is primarily used in water
treatment for two main purposes:

1. Lowering the pH of Alkaline Water: If well water has a naturally high pH (alkaline), citric acid can be used to bring it down to a more neutral

or slightly acidic range.

2. Preventing and Removing Mineral Scale: Citric acid acts as a chelating agent, binding to metal ions like iron, manganese, calcium, and

magnesium, preventing them from precipitating and forming scale. It can also help dissolve existing scale over time.

Why Use Citric Acid Injection?

Treating Alkaline Water: While less common than acidic water in Maine, some wells may have a high pH. Lowering it can improve the
effectiveness of certain disinfectants and prevent some types of scale.

Iron and Manganese Control: Citric acid is particularly effective at preventing and removing iron and manganese scale, which cause rust
stains and black/brown deposits, respectively. It keeps these metals soluble, preventing them from oxidizing and precipitating.

Scale Prevention in Hard Water: \While not a traditional water softener (which removes calcium and magnesium), citric acid can help prevent
these hard water minerals from forming stubborn scale, especially in appliances.

Biofilm Reduction (Indirectly): By preventing mineral scale, citric acid can indirectly inhibit the growth of biofilm, as scale provides surfaces
for microbial attachment.

Gentler Alternative: Compared to strong inorganic acids used for pH reduction or harsh chemical scale removers, citric acid is generally
considered a milder and more environmentally friendly option.

Components of a Typical Residential Citric Acid Injection System:

Citric Acid Solution Tank: A storage tank, typically made of polyethylene, that holds the diluted citric acid solution (food-grade citric acid

powder mixed with water). The size depends on water usage and the severity of the alkalinity or scaling issues.

Chemical Feed Pump (Metering Pump): A small, electrically powered pump designed to inject a precise and adjustable amount of the citric

acid solution into the water line. These pumps are usually positive displacement pumps and are often controlled automatically.

Injection Fitting and Check Valve: A fitting installed in the main water line for injecting the citric acid solution. A check valve is crucial to

prevent backflow of water into the citric acid solution tank.

Control Mechanism: This determines when and how much citric acid is injected. Common methods include:

> Wired to Well Pump Pressure Switch: The injection pump operates in sync with the well pump, providing a consistent dose relative to
water usage.

o Flow Meter Activated: A flow meter in the water line signals the injection pump to dose proportionally to the water flow rate, offering more
precise control.

o Mixing/Retention Tank (Optional): A tank installed after the injection point to allow sufficient contact time for the citric acid to react with the
water and dissolve scale.

> pH and Iron/Manganese Testing Kits: Kits for regularly monitoring the pH and iron/manganese levels in the treated water to ensure the
system is working effectively.

The Pure Experts - 352 Warren Ave, Suite 1, Portland, ME 04103 - 877.871.8610 - info@purexp.com Page 1



CF Series - Citric Acid (CA)
Multi-Stage Chem Feed Injection Treatment System

How it Works:

A diluted citric acid solution is prepared in the storage tank.

The metering pump injects a precise dose into the main water line.

The citric acid mixes with the water, lowering the pH if it's alkaline and binding to metal ions to prevent or dissolve scale.
The treated water then flows through your home's plumbing system.

Regular testing helps ensure proper dosage and treatment.
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Advantages of Citric Acid Injection:

« Effective Scale Control: Excellent for preventing and gradually removing iron and manganese scale. Can also help with hard water scale.
+ pH Adjustment: Can lower the pH of alkaline water.

Cleaner Alternative: Biodegradable and generally considered more environmentally friendly than strong acids or harsh scale removers.
No Strong Taste or Odor: When properly applied, citric acid does not typically impart a strong or unpleasant taste or odor to the water.
Relatively Safe Handling: Safer to handle than strong inorganic acids.

Disadvantages and Considerations:

» Not a Primary Disinfectant: Citric acid is not a substitute for primary disinfection methods like chlorine or UV light.

Potential for Increased Acidity: Overfeeding can lower the pH too much, potentially leading to corrosion of metallic components (though
less aggressively than strong acids).

+ Dosage Adjustment: Determining the correct dosage can require some trial and error based on water chemistry and flow rates.

May Not Remove Existing Heavy Scale Quickly: While it can dissolve scale, the process might be slow for heavily built-up deposits.
Cost: The cost of citric acid powder and the injection system needs to be considered.

Maintenance of a Citric Acid Injection System:

» Regularly Refill the Citric Acid Solution Tank: Monitor the level and refill as needed.

Calibrate the Chemical Feed Pump: Ensure accurate and consistent dosing.

» Inspect Components: Check for leaks, wear, or blockages in the pump, tubing, and fittings.

» Test Water pH and Iron/Manganese Levels: Routinely test your treated water to ensure the system is working effectively.
Clean the Solution Tank: Periodically clean the solution tank to prevent buildup.

In Maine and New England, where well water often contains iron and manganese, a citric acid injection system can be a good option
for preventing staining and scale buildup. It's also useful for addressing alkaline water in some cases. However, it's crucial to have
your water professionally tested to determine the specific water chemistry and the appropriate citric acid dosage. Consulting with a
qualified water treatment professional is highly recommended for system design, installation, and ongoing maintenance to ensure
optimal performance and safety.
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