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Ferric Salts in Water and Wastewater Applications

Ferric salts are used in many different
municipal and industrial applications. In
water and wastewater treatment
operations, ferric salts are used as
coagulants or flocculants, for odor control to
minimize hydrogen sulfide release, for
phosphorus removal, and as a sludge
thickening, conditioning and dewatering
agent.

Municipal wastewater treatment
facilities can apply ferric salts near or at the
headworks or in tertiary treatment systems
to reduce hydrogen sulfide for both odor
control and to minimize exposure to
dangerous gas levels. Phosphorus reduction
is achieved through the formation and
sedimentation of ferric orthophosphate
(FePOy,). Prior to conventional or high rate
(stormwater) clarifiers, ferric salts coagulate
suspended solids for efficient settling and
clarification. As a pre-conditioner to liquid-
solids separation (dewatering), ferric salts,
under specific conditions, reduce the
dosage of polymer used for flocculation of
solids. The flocs formed with ferric salt pre-
conditioning tend to be denser, thus
providing faster drainage and improved
sludge conditioning for higher applied
pressure or shear forces.

Ferric Salts

The two most utilized ferric salts are ferric
sulfate and ferric chloride, commonly sold
and applied in a liquid form.

Liquid ferric sulfateis a red-brown
aqueous solution that is typically sold as a
50% or 60% strength solution. Based on
ferric iron (Fe™®) contents of 10% and 12%
respectively, the formula for dry ferric
sulfate would be Fe,(S0,);¢8.8H,0. The
maximum concentration as ferric iron is
approximately 13% in commercial liquid
products.

Liquid ferric chloride is also a red-brown
solution. The strengths of ferric chloride
solution are usually expressed as anhydrous
ferric chloride, FeCls, which ranges from
28% to 45% as FeCl; in commercial
solutions, with 39% being the most typical
concentration. The ferric iron equivalent to
these solution concentrations are a range
from 9.7 to 15%, with a typical value of
13.4% as Fe™*.

The advantages of ferric sulfate vs.
ferric chloride solutions begin with the
compatibility of the iron salts with metals.
Ferric chloride is overall more corrosive than
ferric sulfate. Even though both solutions
are listed as Class 8 Corrosives, liquid ferric
sulfate is compatible with Type 316
Stainless Steel, commonly used in many
processes for storage tanks, piping, valves,
fittings and pump wetted parts. Ferric
sulfate solutions are also compatible with
Alloy 20 and Hastelloy C-276, two of the
more commonly used alloy metals in
industrial process systems.
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Ferric chloride solution is not compatible
with Type 316 Stainless or Alloy 20,
however is compatible with Hastelloy C-276
up to a temperature of 38°C (100°F).

Impurities such as heavy metal
contaminants can be more prevalent with
liquid ferric chloride, depending upon the
source of the solution. Most ferric chloride
solutions are byproducts or waste streams
of various manufacturing processes,
including the pickling of steel, of which
ferric chloride solution is a waste liquor.

Liquid ferric sulfate is commonly
manufactured through the use of a virgin
iron ore and sulfuric acid, resulting in much
lower levels of trace metal contaminants in
the product. Potable water treatment plants
have successfully switched from liquid ferric
chloride to liquid ferric sulfate for the
reduction of various substances, including
manganese (Mn), to reduce the levels of
these substances in the process sludge.
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Typical Chemical Properties

Soluble Ferric Iron (Fe™®)
Soluble Ferrous Iron (Fe*?)

Free Acid

Water Insolubles

Product Density

pH, as is

Specific Gravity (at 15.6°C/60°F)
Freezing Temperatures

Boiling Temperatures

CORPORATE HEADQUARTERS
General Chemical

90 East Halsey Road

Parsippany, NJ 07054

60906 Ferric Sulfate

399 Ferric Chloride

12% 13.4%
less than 0.2%
less than 3% (as H,S0,4)
less than 0.1%
13.18 Ibs./US gallon
1.0 (approx.)
1.580 1.403
less than -50°C (< -58°F)
100°C (212°F) (approx.)

less than 1.3%
less than 4% (as HCI)
less than 0.5%
11.71 Ibs./US gallon
less than 1.0

-12°C (10°F)
106°C (223°F) (approx.)
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All information, statements, data, advice and/or recommendations, including, without limitation, those relating to storage, loading/unloading, piping and transportation (collectively referred to herein as
“information”) are believed to be accurate and reliable. However, no representation or warranty, express or implied, is made as to its completeness, accuracy, fithess or a particular purpose or any other matter,
including, without limitation, that the practice or application of any such information is free of patent infringement or other intellectual property misappropriation. General Chemical is not engaged in the business of
providing technical, operational, engineering or safety information for a fee, and, therefore, any such information provided herein has been furnished as an accommodation and without charge. All information
provided herein is intended for use by persons having requisite knowledge, skill and experience in the chemical industry. General Chemical shall not be responsible or liable for the use, application or
implementation of the information provided herein, and all such information is to be used at the risk, and in the sole judgment and discretion, of such persons, their employees, advisors and agents.



