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Preface
Liquid ice melt will provide your company with a competitive advantage.
Snow removal professionals are looking for clear
and accurate information about how to use liquid
ice melters to provide best-in-class results, reduce
the amount of chlorides released into the environment, improve profitability, and evolve into a
long-term sustainable business.  Midwest Salt is
committed to sharing our knowledge of liquid
ice melters by providing our customers with
data-driven information, outstanding products,
and training on the use of these products, all while
offering the best customer support in the industry.  
The snow and ice removal process has changed
greatly over the last few years and continues to
evolve into a science. Instead of using a reactive
one-product strategy of applying more salt (the
‘more is better’ complex) to melt snow and ice,
snow professionals develop a proactive snow
fighting plan for before, during, and after the

event. Highly profitable and professional snow
removal companies provide leadership, flexible
operational strategies, and proper planning and
training techniques. They also understand how ice
melters work, obtain weather forecasts, and complete post-storm analysis to optimize their results.
Liquid deicers have been a tool used by state
DOT’s (Department of Transportation) for more
than two decades. Today, the snow removal professional market is trending to use more liquids as
part of a strategy to provide optimal performance
that result in higher profits. Contractors are realizing significant success in using liquids because
of the introduction of better performing products,
access to training, calibrated equipment, product
application knowledge, and the push of local government to reduce chloride emissions.

In September 2013, SnowEx surveyed its end users to gauge their interest in using liquids after
using them. These are some of the results:
• 59% saw increased efficiency in handling diverse snow and ice conditions
• 53% pointed to environmental benefits
• 53% believe they are more profitable
• 52% perceived benefits for increased business opportunities
• 45% see advantages for property owners
• 38% thought they were more cost effective
• Only 12% perceived no benefits in the use of liquids
When asked if they plan to expand their liquid applications product lines and services:
• 64% want to expand anti-icing
• 50% want to expand deicing/pre-wetting
• 30% want to incorporate stockpile treating
As part of our commitment, this guide was developed to provide snow removal professionals with
clear guidelines on how to transition from a one-size fits all strategy to a new strategy of setting
goals, measuring and tracking results, reducing the risk of slip and fall accidents, increasing profitability, and providing first class service as a snow removal professional.

STRATEGY

Developing Your Snow Removal Strategy
During the 2013/14 “Polar Vortex” season, many property
managers had to accept less service and more risk because
contractors did not develop the proper plans and strategies
to provide the necessary materials for removing snow.
The professional snow contractors that used liquids during
the season did not face these challenges and continued to
maintain high levels of service, affordable prices, and profits.
Last year snow contractors that were not using liquids or
were without a plan for the “Polar Vortex” suffered business
consequences. These hardships forced snow contractors to
learn more about how ice melt products work.
Generally, ice melters work in the same way, and most are
available in both liquid and solid (granular) forms. Choosing
the best strategy is not just finding the material that works
at the lowest temperatures with the lowest price. Each
snow event is unique and can provide challenges to a snow
removal team. The leader of this team must consider many
factors, including knowing how different ice melters will
react to the conditions at hand, before deciding the team’s
strategy in fighting the event.  Choosing the right strategy
of when to use solids and/or liquid deicers versus just using
rock salt for all events may improve your snow removal company’s profitability by more than 50%.  

Air temperature- Commonly broadcasted air temperature
measured 10 feet above the surface.
Surface temperature- The temperature of the surface in
which you are applying an ice melter. This could be pavement or snow and ice on the pavement.
Pavement surface temperature-(Most Important) The
temperature of the surface where the ice would bond
to the pavement whether it has snow or ice on top of it.  
This is where the snow professional gets the job done!
Pavement temperature- The temperature below the surface of the pavement.

Weather conditions are an obvious variable when determining what ice melt product to use and when. While you can
pre-plan for your ice melt needs, the weather sometimes
dictates a change to the original plan. Find a reliable source
for weather information and data such as www.noaa.gov.

Determining Overall Forecast
and Temperature

Ice Melt Material Questions:

• What is the temperature?
• Is there existing moisture or will there be rain or
sleet before the snow event?
• What is the wind velocity?

• Should I use liquids, solids or a combination of both?
• How fast will the material create brine to melt the ice?
• How much material do I need to apply during the
event?
• How much vehicle and foot traffic will there be
during application times?
• What is the time of day and angle(s) of the sun?
• How long will the ice melt perform before possible
refreeze?

• What is the humidity level?

• What are the environmental effects to consider?

Here are key questions a leader of a snow professional
company should consider when developing a strategy and
selecting the best ice melter(s) for their business:

Assess The Environmental Factors.
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Visual representation of overall forecast/temperatures
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ICE MELT SCIENCE

How Ice Melt Works, Liquids And Solids
Choose the Best Ice Melt Material For The Job
Since there is conflicting data regarding ice melters,
Midwest Salt will provide you with unbiased information
so you can make an informed decision when determining
which products are best for your business.  We believe in
telling it like we see it from first-hand accounts and customer experiences from the field.
NOTE: Deicers are not intended to melt every bit of
precipitation and should be used sparingly.  Any slush
that remains after an ice melt application can easily
be plowed or shoveled away.
Though liquid and solid deicing materials work in the same
way, they vary in their melting capacity and performance.
The determining factors are melting speed, quantity of
material required, and duration of melting action. Environmental considerations and price are also important.
Solid ice melt chemicals depress (lower) the freeze point of
ice or snow and turn the mixture into a liquid or semi-liquid slush. This is done by the ice melt reacting with the ice
to create a brine (“liquids”) solution.   Some products such
as calcium chloride and magnesium chloride create a brine
solution by creating their own heat via a chemical reaction
(exothermic) while others like sodium chloride (rock salt)

and potassium chloride must first absorb heat (endothermic).  It is the brine solution (liquid ice melt) that spreads
while solids bore under the ice or hard-packed snow and
undercut.  Both continue to break the bond with the
surface until the brine solution becomes diluted to a point
that it is no longer effective and may re-freeze.  Once loose,
the ice or snow is easily removed by mechanical means
(i.e. plows or shovels). Or, in many cases, users apply liquid
anti-ice material in anticipation of ice or snow. This prevents the bond to the surface and melts the snow or ice as
it comes in contact with the brine.
By knowing the raw material properties of each ice melt
category and when each product category is most effective, you can decide more accurately which products will
be most efficient for your application, conditions, and
profitability. In addition, manufacturers combine common
deicers along with dyes and corrosion inhibitors to greatly
improve results.  There are three main ice melt categories:

• Chlorides
• Non-Chlorides such as Acetates/Formates/Glycols
• Plant-Based Carbohydrates (also known as organics
or enhancers)

Characteristics of Chlorides (chemically, chlorides are salts):
• Chlorides are the most popular deicers because there is typically an abundant supply and the least expenses.  
• Performance in low temperatures varies by product.
• Correct product brine concentration is crucial to achieve the best results.
• Corrosive to steel.
• Harmfully effects natural water supplies and the wildlife within.
• Chlorides cannot naturally be removed from our waterways; reverse osmosis, a very slow and expensive process, is
necessary.   About 1 teaspoon of salt can pollute 5 gallons of water forever.  This applies to all chlorides.
• Potentially harms the environment through overuse and inhibiting the ability for plants to take on water.
• These are the results of a study of common deicing chemicals on turf:
1. Sodium chloride generally is recommended for use at a rate of 1/2 cup to 1 cup per square yard. Damage to turf
occurred after three applications.
2. Salt also can kill the roots of plants through dehydration, not just burning foliage. Sodium Chloride should not be
used in areas where melted runoff water will come in contact with sensitive plant material. Also, permanent soil
damage can occur if a significant amount of salt continues to build up in the same soil area.
(CON’T)

Visit MidwestSalt.com/liquids for more info about liquid application and more
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TRAITS OF CHLORIDES
(CHARACTERISTICS OF CHLORIDES CONTINUED)

• Chlorides can also change the structure of the soil, damage plants through toxicity, be corrosive, and impact
bodies of water.  
• Fertilizers (i.e. potassium chloride) often are assumed safe for turf. The rate that fertilizer is used as ice melt,
however, is much higher than the rate used for feeding. Damage could occur if over applied.
NOTE: All chloride materials under review have the potential to damage plant life. However, in the amounts recommended for grounds maintenance, the threat to grass, trees and shrubs is minimal.  Most ice melt brands state
they will not harm vegetation when used according to label directions. This can be misleading because it is based
on the amount of ice melt used. How much snow and ice must be removed and how often? How many times per
year will ice melt be applied?

Common Chlorides and Their Traits:
Sodium Chloride (NaCl aka “Rock Salt” or “Solar Salt”)

• Most commonly used ice melt.
• Least expensive ice melt.
• Naturally a solid crystal.
• Limited effectiveness in very cold temperatures. Will not melt
ice below +5⁰F.

Potassium Chloride (KCl)

Sodium Chloride (Rock Salt)

• Melts to +20⁰F.
• Naturally a solid crystal.
• Slightly safer for the environment than rock salt.
• Good blending ingredient.

Calcium Chloride (CaCl₂)

• Most harmful ice melt (to the environment and user’s skin
or eyes), but will melt ice to -25⁰F.
• Cost may be a prohibitive factor.
• Natural state in liquid form.
• Solid forms available in pellets and flakes.
• More corrosive than rock salt.
• Absorbs moisture to create a hot chemical reaction
that results in brine.
• Calcium chloride melts 2X faster than Sodium Chloride, 3X
faster than Magnesium Chloride, 3X faster than Urea, 7X faster
than Potassium Chloride, and 13x faster than CMA.

Magnesium Chloride (MgCl₂)

Potassium Chloride

Calcium Chloride Pellet

• Similar to calcium chloride, but less corrosive.
• Natural state in liquid form.
• Solid forms available in pellets and flakes (shown).
• Low toxicity; safer for environment, people, animals, and plants.
• Works well when blended with other deicers since it requires a
larger, but not excessive amount of product to be used for effectiveness.
Magnesium Chloride Flakes
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TRAITS OF NON-CHLORIDES

Characteristics of Acetates/Formates/Non-Chlorides:
CMA (Calcium Magnesium Acetate), Potassium
Acetate, Urea, Sodium Acetate, Sodium Formate.
These are some characteristics and results in
using acetates and formates when melting snow
and ice:

Urea

• No corrosion, often used on airport runways and other
areas with expensive infrastructure such as bridges
and parking decks with rebar.
• Urea is not recommended for use on concrete because
of the high number of freeze/thaw cycles.
• Typically more expensive than chlorides
• Less harmful than chlorides, but still harmful to waterways and vegetation.  These substances have a high
biological oxygen demand (BOD), not including formate, and can contribute to oxygen depletion in water
and soil.  Use carefully.
• Both CMA and potassium acetate are manufactured
using high-grade acetic acid, the main component in
vinegar.
• While other acetates and formates create a brine solution similar to chlorides, CMA creates an oatmeal slush
solution that must be removed.

Corn syrup is a newer source  of commercial carbohydrate supply.

Characteristics of plant-based carbohydrates
(“Organics”): (“Beet juice” from sugar production, beer brewing mash, sugar cane, corn syrup,
and cheese brine.) These are characteristics and
results in using plant-based carbohydrates when
melting snow and ice:
• Carbohydrates extend the life of the brine solution by
increasing the brine’s viscosity.
• Organics tend to leave a residual ice melt barrier after
the winter event.
• Strong anti-corrosion coefficient helps offset the corrosiveness of chloride ice melters.
• When applied as a pre-treatment or pre-wet, the brine
will reduce the bounce and scatter of solid deicers.
• Brown carbohydrates are typically byproducts of the
beet vegetable family, but not all “beet juice” is the
same. Consider that some beet juice brines are thinner, more prone to mold concerns, and some have a
foul smell.
• Clear carbohydrates are byproducts from the beer
industry, cane sugar, or corn syrup. The smell is sweet
or similar to yeast. They have an extended shelf life.  
Typically clear carbohydrates are more expensive than
colored (brown) enhancers. Sometimes dyes are added to these solutions.
• New forms include mozzarella cheese brine from Wisconsin and there are more to come.
• Unknown long-term effects on the environment.

Beets are one of the most common sources of carbohydrate additives for liquid ice melters.

Visit MidwestSalt.com/liquids for more info about liquid application and more
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HOW TO CHOOSE ICE MELT

Measuring the Performance of Ice Melt: Blended Products
There are hundreds of brands of ice melt products available
today. They are not equally effective and not always safe to
use in all situations.  Unfortunately, many of these products
are packaged with no mention of their chemical composition.  
Catchy names, colorful packaging, and impressive statistics
can lure companies to buy ice melts that may not meet their
expectations.  The pitch on the package might be “safe for
vegetation”, “less tracking”, or “low-temperature effectiveness”, but such claims often require classification. An objective review of the performance capabilities of common ice
melting compounds finds significant differences in their melting capacity. When measuring an ice melter do not compare
one melter to another by the freeze point on the package,

but compare a deicer based on its ice melting capacity, which
directly relates to the product’s overall performance. (See
Figure 4 on page 11)

Blended ice melt, Green Melt is sodium chloride with magnesium chloride and calcium chloride flakes. Dyed green to monitor application rates.

What Melting Point Should You Choose When
Selecting Ice Melt Products?
It is important for the leader of your snow removal team to
know the difference between the Eutectic and Practical Melting Points so he/she can make the best chemical choices for
your organization. When you look on a bag or product specification sheet of ice melt, you will typically see the lowest temperature to where the product is effective at creating brine
and melting ice/snow, but in most cases, the product will not
have a great ice melting capacity at these temperatures.    

The darker blue area below is where the NaCl’s (sodium chloride, solid product) performance is optimal.

The Eutectic [yoo-tek-tik] Melting Point is the scientifically
proven temperature at which the deicing materials are effective.  It is at this point where the most effective salt solution
depresses the freeze point of water to its lowest level.  The
eutectic temperatures are measured in a controlled environment within a laboratory. The Eutectic Melting Point chart is
important to understand because not all NaCl ice melt products are produced with the optimal concentration for melting.  
A product with a higher concentration of NaCl does not
mean it works better.  Nonetheless, the eutectic melting
point is good to know because it is the basis or starting point
in which everyone agrees. For example, using the following
chart, a liquid/brine with a 10% concentration of salt (NaCl)
will freeze at a surface temperature of (not air temperature)
+20°F, a 20% solution will freeze at +2°F, a 23% solution will
freeze at -6°F, and a 26% solution will freeze at +28°F.
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Figure 1: NaCl Phase Diagram: Eutectic Melting Point Provided by: The
Salt Institute www.saltinstitute.org

The Practical Melting Point is the lowest temperature limit for
those materials to be effective within 5-20 minutes of application in the “real world.”  The Practical Melting Point is affected
by the changing environment such as relative humidity, pavement temperatures, wind velocity, precipitation, and more.
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Ice Melt Comparison Data
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you to see the comparison of optimal solution
concentrations needed at varying temperatures
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Shape and Size of Ice Melt Materials
While solid deicers are the most common type known and
sold, liquid products are being used more and more as an
anti-icing agent and in blends.  For solid ice melt, shape and
size of the particle are important.  Research confirms that “almost” round particles have a distinct performance advantage
over completely round, irregularly shaped, or flake materials. When almost round particles come in contact with the
ground, they occupy a smaller surface area, allowing them to
bore vertically into the ice faster, create brine, and speed up
the undercutting process by breaking the bond between the
ice and the ground.  Round particles may roll away when they
hit the surface and tend to require more product.  Flakes tend
to bore more horizontally as they take up more surface space.  

The size of the rock salt crystals in solid ice melt blends is
also important.  Assuming the same weight of rock salt in
a bag of blended ice melt, there would be more small rock
salt crystals to cover the application than in another bag
containing large particle crystals. Additionally, a single big
rock salt crystal offers a rather small surface to humidity,
while salt in the granulation of a standard table salt (or rock
salt fines) offers a comparatively large surface to humidity.
This means that fine salt will absorb humidity in principle
faster and that more surface area of the particles will be on
the ground, resulting in ice melting faster. Note, however,
the larger crystals tend to melt ice over a longer period of
time.

Speed Of Brine Formation And The Duration
Of Deicing Action (Solid Ice Melt Material)
There are basic differences in how quickly different compounds turn into deicing brine at low temperatures. For example, because calcium chloride and magnesium chloride are
liquids in their natural states, they more easily revert to their
natural liquid state. Additionally, these solids draw moisture
from the air and create heat to accelerate the melting process (hydroscopic). Because calcium chloride and magnesium
chloride release heat, they are considered exothermic. Once

calcium chloride and magnesium chloride touch ice and
snow, the process of turning snow and ice into brine quickly
begins. This process is then repeated over and over.
Sodium chloride and potassium chloride are both solids in
their natural state. When in contact with moisture, they
convert into a solution that creates strong brine.  During the
transformation process, they absorb heat from the environ-

Visit MidwestSalt.com/liquids for more info about liquid application and more
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TRAITS OF CHLORIDES
ment (endothermic). Similarly, urea also turns into a solution (though not a brine) when in contact with moisture,
undergoing the same heat absorption process.  To further
define speed of brine formation, Figure 3 (below) shows
optimal product concentrations, hydroscopic properties,
and whether a product is exothermic or endothermic.
Another measure of performance for an ice melter is how
long it will provide deicing action. Obviously, the longer the ice melt acts, the less often reapplication will be
required. The key determining factors for how long an ice
melt will last is the natural state of the chemical, the brine
concentration level, and the air temperature.  Ice melts
that are naturally liquids, calcium chloride and magnesium
chloride, continue as brines longer since they resist evaporation.  Figure 4, on the next page, shows how much ice

Figure 3: Ice Melt Comparison Chart

will melt directly from 1 lb of salt (NaCl) given a particular
pavement temperature.
Deicers are not intended to melt all of the precipitation
even though many snow removal companies believe this is
what is supposed to happen. The over usage of ice melt is
a significant problem.  In a real world example that Midwest Salt has seen repeatedly, people apply up to 2 times
the  amount of  rock salt when the temperatures are below
+10⁰F expecting to melt the snow and ice. In a typical snow
event, a contractor will use 850 to 1,500 lbs of salt when
only 300 to 400 lbs is necessary. More surface area (smaller
particles) of salt will decrease the amount of time the salt
takes to reach a brine concentration necessary to melt ice
and snow.  Not only does over usage cost
(CON’T ON NEXT PAGE)

Melts Ice To:
PRACTICAL

EUTECTIC

OPTIMUM EUTECTIC
CONCENTRATION %

HYGROSCOPIC

ENDOTHERMIC/
EXOTHERMIC

Potassium Chloride (KCl)

+20°F

+12°F

19.75%

No

Endothermic

Sodium Chloride (NaCl)

+5°F

-6°F

23.30%

Yes at high RH

Endothermic

Magnesium Chloride (MgCl2)

-15°F

-28°F

21.60%

Yes

Exothermic

Calcium Chloride (CaCl2)

-25°F

-59°F

29.80%

Yes

Exothermic

Urea

+20°F

+12°F

No

Endothermic

CMA- (Calcium Magnesium Acetate)

+20°F

-18°F

Yes

Exothermic

Sodium Formate

0°F

-8°F

No

Endothermic

Sodium Acetate

0°F

-8°F

No

Endothermic

-15°F

-76°F

No

Endothermic

MATERIAL

Chlorides

Non-chlorides

Potassium Acetate (KAc)

32.50%

49.00%

Carbohydrates (Sugar/Organics)***
Beet juice from sugar production
Beer brewing mash
Sugar cane

These can not be used alone, they merely extend the life of brine solution.

Corn syrup

• *** Carbohydrates extend the life of the brine solution by increasing its viscosity.  Additionally, carbohydrates
reduce bounce and scatter of solid deicers.
• RH= Relative Humidity
• Endothermic- absorbs heat during ice melting process
• Exothermic- releases heat during ice melting process
• Hygroscopic- draws moisture naturally
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TRAITS OF CHLORIDES
(BRINE FORMATION CONTINUED)

more money, it wastes product, can leave additional unsightly residue, and multiplies the impact on the environment.  Understanding the optimal temperatures for NaCl’s

performance and having an ice melt strategy that uses a
variety of products based on expected temperatures are
easy solutions to this problem.

Melt Time for Rock Salt (NaCl) at Different Pavement Temperatures
Pavement Temp °F

1 lb of Salt (NaCl melts)

Melt Times

30°F
25°F
20°F
15°F
10°F
5°F

46.3 lbs of ice
14.4 lbs of ice
8.6 lbs of ice
6.3 lbs of ice
4.9 lbs of ice
4.1 lbs of ice

5 min.
10 min.
20 min.
1 hour
Dry rock salt is ineffective and will blow away before                       
it reacts with any moisture, if any is present.

Figure 4: Melt Times for NaCl --- Melt Times for Salt (NaCl) at Different Pavement Temperatures

Brine Formation And Blends:
Taking Your Ice Melt To The Next Level
An ice melt blend is a combination of two or more ice
melt products. The combination can be a mixture of solids,
liquids, or solid and liquid product. Blends are generally
centered on rock salt since it is the least expensive ice melt.
Some people call rock salt the “filler.” Using deicing blends
should be a part of your deicing strategies. When combining
calcium with rock salt, you have a better performing deicer
at a lower price than using straight calcium chloride. The
calcium begins forming brine on contact using moisture and
creating heat by the surface.  The rock salt draws from this
heat and turns into brine at lower air temperatures. This is
an example of how two ice melters work well together.  
A good blend of product can reduce application rates by
up to 50%.  The percentage of each ingredient can make a
huge difference not only in efficiency, but in price as well.  
For instance, a product with rock salt coated with liquid
magnesium chloride, a corrosion inhibitor mixed with solid
calcium chloride, will quickly begin creating a brine as the
magnesium and calcium pulls moisture from the air. This
creates heat at the pavement level. The rock salt needs the
heat to activate, producing considerably more brine rapidly.

While a product may have the lowest purchase price, the
amount of material needed to complete the job should be
calculated when determining the product’s actual price.
Perhaps the best way to compare materials is to look at
the volume of ice each product is able to melt poundfor-pound within normal temperature conditions over a
reasonable time period, otherwise known as ice melting
capacity. When reviewing materials based on amount,
most users will choose calcium chloride first, followed by
magnesium chloride and sodium chloride.
Understanding how ice melt products work and at what
temperature are imperative when determining price.  
Midwest Salt can help you compare costs and quantities.  
Additionally, this information can help you plan for future
snow events.  We see the over usage of ice melt products
causing numerous organizations to spend MORE on lesser
grade ice melt than they would have if they had spent
more time planning. Over usage results include concrete
damage from freeze/thaw cycles, brown plant material
(from dehydration), and fresh water ponds becoming salt
water ponds.

Visit MidwestSalt.com/liquids for more info about liquid application and more

11

EFFECTS OF ICE MELT

Effects of Ice Melters On Concrete: Causes & Solutions
Deicers can also have a negative impact on concrete.  
Since deicers affect the freezing point of water, damage to
concrete (especially improperly constructed concrete) can
occur as a result of the expansion pressure caused by the
repeated freezing and unfreezing of trapped water.  While
plain water when it freezes expands approximately 8%,
water with ice melt can expand up to 16%. The expansion of freezing water (hydraulic pressure) can exceed the
strength limits of the concrete.  
According to the Concrete Institute, damage to concrete
is primarily the result of the increase in the number of
freeze/thaw cycles on poor quality concrete.  On average,
brine created from calcium chloride will freeze/thaw about
6 times in one minute while sodium chloride will freeze/
thaw about 30 times in 1 minute.  Additionally, while the
effects of sodium chloride and calcium chloride have very
little chemical impact on concrete, according to some
university studies, magnesium chloride may chemically
contribute to the cracking and flaking of concrete.  

ice melt that is supposed to stop corrosion) moves freely
in the water, coats the metal, and prohibits corrosion.
However, in the real world, the pacifying agent does not
move freely, but becomes tied up in the concrete and is
not likely to reach the rebar.
Generally, a solution for limiting concrete damage is to
sensibly use ice melt products and to promptly remove
the slush and deicing residue to reduce the number of
freeze/thaw cycles.

Ice Melt Tracking and Residue
All ice melters tend to track, but most are not noticeable
if the ice melt is applied per the producer’s instructions.  
Calcium chloride and magnesium chloride can leave a
powdery residue when dried. They are hardest to clean
when tracked on carpets.  Walk-off mats are one of the
simplest, yet most effective ways to cut down on tracking
into facilities. Studies show that at least four feet of mat
is needed, with six to ten feet recommended for higher
traffic areas.  Before applying any product, inspect inside
the doorway of the facility to confirm the ice melt will not
harm the flooring or create a slippery surface.

Flaked concrete damaged by ice and freeze/thaw cycles

For concrete containing rebar (for example, parking garages), the use of chlorides is not recommended because the
brine will seep into the concrete and start the corrosion
process of the rebar, resulting in cracking and spalling.
While products with corrosion inhibitor claim to reduce
corrosion, they have not always been proven to be effective in all situations.  In a laboratory test, a bare metal strip
placed in a solution of ice melt with corrosion inhibitor and
water, the pacifying agent (the chemical component in the
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Carpeting damaged from salt tracking
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ANTI-ICING BASICS

Basics Of Anti-icing And Deicing
Liquids are just another tool.  Anti-icing and deicing are both practices that
address the problem of snow and ice buildup on pavement. They both
utilize many of the same types of equipment and materials (called deicers
whether used for anti-icing or deicing). Where they differ is when and how
they are utilized.
In the last 5-7 years, there have been significant improvements in the
liquid ice melt market:

• Better products- Pre-produced liquid deicers now have the right
concentration of chlorides to water with or without carbohydrates
(“Organics”) to effectively melt snow and ice.
• Accurate calibration of spray systems is now a known requirement.
In the past, many contractors had no idea how much liquid they were
applying so the conclusion was spraying “some amount of liquids
produced no results, therefore liquids do not work”.
• More education is available for snow professionals. Midwest Salt  
helps contractors with:
1. Applying liquids at the right time and at the right amount to
achieve success.
2. Using the right spray tip patterns for the type of winter event.
3. Calibrating their spray systems.
4. Establishing a business model to increase profitability.
All solid deicers must turn into brine to melt snow. There are no chemical
differences between a solid deicer and the same deicer in liquid form.
The results in using a solid liquid vs. a solid are different in that:
• Liquids melt snow and ice on contact since they are already in a brine
solution at optimal concentrations.
• Based on standard application rates for liquids, they tend to melt less
snow and ice than the typical amount of solid deicer used.  This result
comes from the operator typically over applying the solid deicer.
• Typical application rate of liquids is 10%-30% of the overall weight of
solid deicers.

Liquids can be purchased in larger quantities for larger savings

Liquid deicing in progress

Anti-icing makes removal of snow a breeze

Multiple different chlorides are mixed for varying effects

Push sprayers make applying to walkways fast

Visit MidwestSalt.com/liquids for more info about liquid application and more
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WAYS TO USE LIQUIDS

The Four Ways To Use Liquids
Anti-Icing
A proactive strategy of applying materials before an event
to prevent snow and ice from bonding to the pavement
surface.  Anti-icing is like preparing a frying pan. If you
add a small amount of a liquid before cooking, the food
will not bond to the pan. This reduces the amount of soap
needed and the amount of time spent scrubbing the pan
clean. During a snow event, removing the snowpack after
it has bonded is more difficult than keeping it from forming in the first place.  Anti-icing also saves time depending
on the size of the area; a parking lot can be pre-treated
in a few minutes, saving time up front and later on during
the snow removal.  Depending on weather conditions,
anti-icing materials can be applied well in advance of an
event and can remain effective for several days.  Anti-icing
works best when combined with accurate weather and
surface temperature information.

• The anti-icer coats the pavement surface to melt
from the bottom up, reducing hard pack snow by
eliminating the potential occurrence of snow or ice
bonding to the pavement.
• According to our customers and other experts, it
takes 4-5 times more salt and 50% more resources
to break an ice pavement bond than to prevent it.
• Depending upon the event and the moisture content of the snow, an anti-icer can melt up to 1/2” of
snow, but the rule of thumb is a 1/4” of snow.
• Snow professionals have limited time frames to
achieve results.  Anti-icing provides a greater window of time to accomplish goals by freeing up
equipment and employees to get more done faster.

Benefits of Anti-Icing:
• Significantly reduces the use of salt and other ice melters.
• Decreases the risk of slip and fall accidents.
• Creates safer conditions faster for your customers,
employees, and for pedestrians.
• Cuts down on your actual plowing time.
• Reduces the harm to the property and the environment thanks to fewer freeze/thaw cycles.
• Possesses fewer chloride emissions, helping spare
nearby ponds, streams, and rivers.
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• Exceeds your customers’ expectations, giving you a
competitive advantage.
• Saves time, money, and labor!  Savings are throughout the organization, averaging between 15%-40%
depending on historical salt application ratio.
• Liquids require 25% of the salt compared to solids
and achieves the same results 50% faster.
• DOTs, counties, and municipalities realize a savings
of 4 lbs of deicer for every 1 lb of liquid anti-icer.  
Every gallon of liquid saves 9 lbs of salt.

Pre-Treating Salt
Applying liquid material to a stockpile of salt can help
jumpstart the melting process.  Pre-treating does not
require equipment changes or any new capital investment
for equipment. Pre-treated materials can be purchased,
or materials can be mixed on site. Salt brine is a common
liquid deicer, but calcium chloride, magnesium chloride,
carbohydrates, and acetates may also be used when
pre-treating salt stockpiles.
Typically when pre-treating salt stockpiles, apply liquid
deicer at a rate of 6 to 8 gallons/ton. For magnesium
chloride, avoid using rates greater than 6 gallons/ton.
When using pre-treated or pre-wetted materials, be sure
to adjust the application rate! You will need about 30%
less material compared to using a dry product, providing
savings between 15%-20%.  

Pre-treating has two main advantages:
• Salt does not melt snow and ice unless it is dissolved in a solution. Because of this, pre-wetting and
pre-treating help to jumpstart the melting process
and penetrate built-up snow and ice especially at
lower temperatures with extended life of the brine.
• Wet deicing materials stick to surface better than
dry materials. They are less likely to blow or bounce
out of the desired application area. This means that
pre-wetting and pre-treating allows you to use less
material (20% to 30% less), which saves you money
and reduces the environmental impact.
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WAYS TO USE LIQUIDS

Pre-Wetting

Deicing

Pre-wetting is a proven strategy over time.  Pre-wetting is
the coating of dry salt crystals with a film of liquid as it is being applied, either at the spinner or through a soaker pipe in
the auger box. It not only quickens the melting action, but it
also assists in lowering the temperature of effective melting
when using calcium chloride or magnesium chloride.

A reactive strategy of applying liquid to melt frost or a thin
layer of snow; also, the use of a solid material to break the
bond of snow and ice from the pavement.

• Pre-wetting quickens the brine formation, and therefore, the melting of the snow and ice.  Remember, it’s
not the salt that melts the snow and ice; it’s the brine.
• When pre-wetted, more salt is retained on the surface due to better adherence from less bouncing,
which in turn allows a faster spreading process.
• Less salt is needed because of less waste, saving you
both money and time from not having to refill the
spreaders as often.
• Allows for more flexibility because you can switch the
liquid chemical makeup depending on conditions. Salt
brine, calicum chloride, magnesium chloride, carbohydrates and acetates may be used as pre-wetting
agents at various effective pavement temperatures.
• A 30% reduction in salt usage equals savings between
15%-25% in most snow professional organizations.
• Depending on the liquid treatment, the brine can
work faster, at lower temperatures, and with an extended life.

Unlike pre-treating, pre-wetting does require equipment changes. For example:
• On the truck, the liquid is in a tank on the spreader
and is applied to the salt as it leaves the spreader.
Referred to as “at the spinner”.
• Applied to each loader-bucket of salt just prior to
placing the salt in the spreader.
• Applied to the entire load of salt in the spreader.
The optimal application rate is 8 to 14 gallons/ton for salt
brine and 6 to 8 gallons/ton for MgCl2. Below +15⁰ F, salt
brine is less effective than other liquids and it might result
in frozen hoses and valves.  Extra liquid applied at the spinner does not result in melting more ice and snow, but the
more liquid does speed up the melting process and significantly reduces the bounce and scatter of the solid deicers.

• This requires the use of more deicing materials than
would be needed for anti-icing; because of this,
deicing costs more than anti-icing in terms of materials, time, equipment, and environmental damage.  
• As with sidewalks, always plow before applying deicing materials. Traffic tends to help mix and melt snow
and ice. This means you may be able to use a lower
application rate in higher-traffic areas.
• Overuse of deicers is a common problem. However,
most over salting can be avoided by using correctly
calibrated spreaders and good judgment in selecting
application rates. There are two common reasons for
overuse of deicers:
1.Applying to already wet surfaces. This requires
less salt.
2.Not giving the material enough time to work before applying more.
Liquids can be used as deicers, but would recommend using on light/fluffy snow of ¼” or less.  The liquid application
rate for deicing is typically 7-20 gallons/acre more then
when used as an anti-icer.  Be careful not to over apply
and an individual should remove slush before freezing.  
Although anti-icing is fast becoming the preferred strategy,
deicing is a necessary (and for many, the primary) approach in snow and ice control.

Chloride Emissions to Deice One Acre:
600
Pounds of Chlorides Emi tted Per Acre

Some advantages of pre-wetting:

• Melts snow and ice from the top to the bottom of a
snow and ice layer. A solid ice melter penetrates the
ice layer and then undercuts to break the bond from
the pavement.

Liquids Deicers VS Rock Salt

500

510 LBS

400
300
200
100

107 LBS
LIQUID W/
CARBOHYDRATE

ROCK SALT

Visit midwestsalt.com/forms to calculate your potential
chloride emissions reductions when converting to liquids.

Visit MidwestSalt.com/liquids for more info about liquid application and more
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LIQUID EQUIPMENT

Liquid Application Equipment: Storage and Sprayers
Liquid can be purchased pre-blended or you can purchase
equipment to mix your own.  Pre-blend products are delivered in 55 gallon drums, 275/330 gallon totes (caged tanks
on pallets), and by tank truck, approximately 4,500 gallons.  
Depending upon your source, supplier deliveries of 1,000
and 2,000 gallons are also available.
On-site storage is in a tank farm of
500, 1000, 2500, 3000, 5000, and/or
10000 gallon storage tanks.  Plastic
tanks are more popular over metal
because there is no corrosion in a
plastic tank and it tends to be more
forgiving.  These tanks are available
in vertical or horizontal footprints.  
In case the tank should leak, there should be a liner around
the tanks and a short barrier of 18”-24”, or based upon the
requirement of your town, a barrier should be built around
the tank farm.
A trash pump, 1 ½” to 2” hose, and fittings would be used
to transfer the liquid from the supplier’s tank into your
tank farm and from your tank farm to your on-truck storage
tanks.

tional hose reel spray unit (gas, hydraulic, and electric
pumps). Capacity from 100- 1,000 gallons.
• ATV or small trailer units (electric). Capacity from 25 –
100 gallons.
• Walk behind sprayers with different capacities from 4
gallons -12 gallons (pneumatic and electric).
• Backpack sprayers with diaphragm pump only.

Examples of in-bed skid sprayers.

When selecting a pump for your system, the closed system
in which it is installed must create between 20-40 PSI at a
reasonable vehicle speed to meet anti-icing requirements
and most deicing requirements. Typically one electric pump
cannot meet these requirements so a hydraulic or gas power pump is used.  The pump should also be made of plastic
or stainless steel material to handle the corrosion from ice
melters.

When choosing which liquid spray system to purchase, we
suggest purchasing a beginner unit versus building your
own.  The beginner system is built and calibrated for liquid
ice melt usage that is necessary for your success in your new
liquid ice melt program.
There are many selections of ice melt sprayers on the market. When deciding upon a spray unit, make sure the unit
will output enough liquid to meet your application needs
now and potentially in the future.  

• Saddle tank units are small containers (usually plastic)
that are attached to spreaders to provide liquid deicer
materials for pre-wetting solid materials as they are
applied at the spinner.
• Truck mounted spray units with spray bar with optional hose reel spray
unit (gas, hydraulic,
and electric pumps).  
Capacity from 300 –
1,500 gallons.
• Skid sprayer units with
spray bar with op16

The spray bar should be at least 8’ wide with rotating nozzles at least every 8”.  The bar would be placed between 12”
to 16” from the surface.  There would be stream tips and fan
tips.  Ask your supplier for which spray tip to use for their
liquid to meet your application requirements, or use TeeJet’s
calculator at teejet.com.
Before the season, calibrating your liquid system is absolutely critical to the safety, cost savings, and success for your
program.  See your equipment supplier for more information about how to calibrate your system.
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HOW TO SELL LIQUIDS

How To Sell Property Managers & Owners On
Choosing Liquids
Property managers don’t want to deal with snow and ice removal and the inherent liability for slip and fall accidents.  That
is why they are hiring a professional snow and ice removal company.  These property managers are more educated and
have heard of the positive results in using liquids.  A property manager wants:

Faster results
• When liquids are applied before the event, the anti-icer will melt the snow as it begins to fall.  This is a significant
selling point for building managers as they prefer immediate results.
• No ice bond to the pavement will occur, enabling the plow to remove accumulation and not leave the layers of
snowpack that take a significant amount of time to complete.
• The faster the snow and ice are removed, the window of time for the risk of slip and fall accidents is reduced.

Less property maintenance from the use of deicers
• No tracking and no sweeping necessary past entrance ways.
• No landscape “burn”.
• Fewer repairs to costly entranceways.
• Much less corrosion.
• Parking lots will have fewer freeze/thaw cycles, resulting in less pitting and cracking of surfaces.

How To Bill Property Managers or Decision Makers For Liquids
A snow professional will sell on the balance of up-front cost, long-term property maintenance cost, and performance.  A professional will work side-by-side with a property manager to build a comprehensive service strategy
using the appropriate tools, including liquids, to instill confidence to meet next season’s demands.  When liquids
are used right they will enable you to provide equal or better results with less labor, time, and materials.  

Seasonal Contracts
Build in the provisions of using liquids for anti-icing.  Typically
no other changes are necessary. This is the best opportunity
for the professional to improve his/her profitability.

Per Event/Per Push Contracts
Typically, other professional snow contractors bill the same
as other services.  The property manager would “buy-in” on
paying for the service to achieve better results and to lower
overall risk and combined property costs attributed to this
service provided.

Time & Materials Contract
Let’s be honest….this is the most challenging agreement for
using liquids since the value to the contractor (not a professional snow contractor) may be to not use liquids and bill for
more time and materials.  The professional snow contractor
would see the value of using liquids, because faster results
mean servicing more accounts with the same labor, equipment, and resources; thus, higher profits.

Liquids Can Perform Better
Than Solid Deicers For Many
Site Requirements:
• Zero-Tolerance Areas
• Insurance Protection
• Seasonal Contracts

Material Capabilities vs. Solid
Ice Melters:
• Increased Speed of Melting
• Higher Application Accuracy
• Lower Application Rates
• Potential $$$ Savings

Visit MidwestSalt.com/liquids for more info about liquid application and more

17

HOW TO APPLY LIQUIDS

How And When To Apply Anti-icing Materials
Remember, liquid deicers are the brine from applied and
activated solid deicers.  The difference in applying
liquids is to do so at the right time and amount.  Liquids
offer versatilities, capabilities, and efficiencies that solids
can’t.  We suggest people at the following levels of
experience use these guidelines to apply ice melters
effectively and efficiently.

Beginners
• Spreading of solid materials
• Pre-wetting at the spinner solid materials

Intermediate
• Same as Beginner
• Little to no caution concern, when anti-icing by
applying deicer directly to the bare surface

Advanced
• Same as Intermediate
• Caution required for anti-icing
• Deicing with liquids by applying to plowed surfaces
and other light accumulation areas

While reading manufacturer’s labeling is important, keep in mind all of the variables in play when
applying ice melt and utilize practical tips to help
minimize negative environmental impact:
• Make reducing salt usage overall a goal through understanding product features and performance.
• Shovel treated areas away from sensitive vegetation.  
Pushing the deicer slush onto grassy areas will significantly increase chances of over application.
When deciding to use liquid ice
melters, there is a process to
follow.  Because certain liquid
ice melt products can actually
make roads more slippery when
above 38⁰F, it is important that
you know the pavement surface
temperature. Air temperatures
are generally measured 10 feet
above the ground and can be
Our choice of hand-held
significantly different than the
temperature sensor
18

pavement surface temperature.  Investing in a hand-held
pavement temperature sensor is definitely worthwhile.  
These instruments are easy to use. Midwest Salt recommends the Fluke 561 IR thermometer (previous column).
http://www.fluke.com
Beyond hand held sensors, mirror-mounted sensors are
available for a truck. If you do not have a sensor, the Road
Information System (RWIS) has an online site that can provide weather temperatures for state highways
http://www.its.dot.gov/clarus/. This would at least give
you a general idea of pavement temperatures in your area.

How Much to Apply
Less is typically more; over-application of anti-icers and
granular material leads to slippery surfaces. Maintain dry
areas between treated areas, and always follow product
application recommendations.  Apply to paved and concrete surfaces.  Test other surfaces such as wood in a small
sample area prior to applying throughout the property.

Temperature
Do not use liquids as an anti-icer when temperatures are
32°F and higher.  If an operator applies a liquid anti-icer
at or above 34°F they may create slippery and dangerous
conditions for drivers and pedestrians.  This is especially
true for magnesium chloride and calcium chloride based
liquid solutions.  Conversely, applying rock salt at pavement
temperatures of less than +5⁰F will create little to no brine,
making ice melting ineffective.

Make the Decision
This is our Anti-Icing Application Predictor developed by
McHenry County’s DOT, Midwest Salt, and Midwest Salt’s
customers.  This predictor is a rule of thumb to start.  Follow this Predictor as you begin to use liquids.  You may find
you can adjust the Predictor based on your properties and
type of liquids used.  
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APPLICATION VALIDATOR

Anti-icing Application Validator
These simple questions will help you assess whether or not anti-icing will be effective and worth doing.
Review the weather forecast

Is snow or frost predicted within 2-3 days?

Do not
apply
anti-icing
materials

No

Yes
Is rain predicted before the snow?

Yes

No
Is the air temperature less than 30°F?

No

Yes
Is the pavement temperature less than 32°F?

No

Yes
Is relative humidity level 70% or less?

No

Yes
Is the pavement dry?

No

Yes
Are winds less than 15 mph?

No

(If snow drifting is a concern)

Yes
Does sufficient time exist for pavement to
dry before pavement temperature falls below
liquid working temperature?

No

Yes
Has visual inspection concluded sufficient
anti-icing material residue does not exist on
the pavement?

Apply anti-icing liquids to surfaces

No

Source: Some information acquired from McHenry County DOT

Visit MidwestSalt.com/liquids for more info about liquid application and more
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EVENT ASSESSMENT

Additional Considerations To Help Assess
Anti-icing Requirements
Anti-icing Application Generalizations Based On Event Type1
Pavement
Temperature

Event Type
Light freezing
rain/drizzle

30°F

Rain, medium/heavy
freezing rain, sleet

All

Light to moderate snow

Consider anti-icing2 - Apply early before the event begins.
Liquid anti-icing not suggested, liquids will wash away

Cold

(12°F or colder)

Anti-icing often not required (less chance of ice/snow bonding to pavement). If anti-icing, then use calcium  chloride
and/or magnesium chloride.

Between 12°F-32°F

Consider anti-icing2- Use salt brine with bio-base combination.

Powder (dry) snow

Light to moderate snow

Need for anti-icing

Warm

(Remaining above 32°F)

Heavy/Wet Snow

Below 32°F

Usually will not produce bond. Anti-icing not recommended.
Liquid anti-icing strongly suggested because of rapid dilution of solution (DOS) potential.

1) Consider the pavement temperature “trend” (forecast).  For example, if the current pavement temperature is 25°F, and the forecasted
pavement temperature is 15°F, you should consider the more limiting temperature (i.e. 15°F in this example).
2) Application rate based on your experience and based on the producer’s application rates.

Anti-icing Adjustments For Various Weather Conditions
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For the 1st and 2nd winter precipitation events
of the year (or after extended “dry” periods)

Cases have been observed where anti-icing chemicals “scrub” the oils
up from the pavement and can worsen the road conditions by making
the road slippery.  It is suggested that anti-icing be adjusted by reducing application rates by 1/2 for these events.

Dry road and blowing
snow conditions

Liquid or solid on a dry road may worsen road conditions.  Blowing
snow may stick to the wetted road causing icy spots and snow-pack
spots.  Suggested adjustments to anti-icing are explained in the guide
for this case.

Respect colder temperatures and chemical dilution potential

Respect cold temperatures.  Experience has found anti-icing is most
effective with pavement temperatures above 10°F.  No matter what the
chemical freezing point is, always consider chemical dilution potential
(added moisture from melting snow), which makes the chemical more
“water-like” and more susceptible to re-freeze.
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APPLICATION PROCEDURE

What Spray Tips To Use For Anti-Icing and Why?
The operator will use stream spray tips in most cases to
apply the liquid anti-icer.  These streams are less likely to
cause a slip and fall and are best used when there is a lot of
vehicle and/or pedestrian traffic to move the liquid anti-icer
around.  The fan spray tips are used when there is little to
no traffic and is necessary to apply throughout the lot.  If
you must use fan spray tips during a higher traffic time, apply the material very lightly to try to avoid creating slippery

surfaces. Fan spray tips should not be used during winds of
15+ mph because the winds will blow the liquid.
Liquids are dispersed by foot and vehicle traffic. If traffic
lanes are treated, material will be transferred to parking
areas. For the same reason, you may want to avoid treating
areas directly in front of buildings — this can reduce the
amount of material tracked inside and avoid over-application in high-traffic zones.  

An example of how to apply liquid is below:
Store Front Entrance
No Application Zone
Entrance/Exit

Entrance/Exit

Care must be taken to stop
application when traveling
over areas that have been
wetted already.

Islands

Also, be sure not to over
apply or overlap your applications in areas where
you must turn around.

Islands

Islands

This image demonstrates
typical anti-icing application procedure. Care must
be taken to not apply too
close to entrances and
exits.

Be aware of areas that application paths cross and halt
spraying to avoid over application issues.

When and where NOT to use liquids for
anti-icing:
• Do Not use liquids when pavement temperatures
are 32°F and higher.
• Do Not spray intersections; intersections are high
traffic areas.  Vehicles will pull liquid from other areas
into the intersection.  
• Do Not spray the lower half of any hills; a slippery
situation may occur.
• Do Not spray interior ring road in front of stores, high
traffic area.
• Do Not spray dirt or gravel roadways and walkways.
• Do Not reapply (or be careful not to over apply) if there
is still residue on the surface. Residue can remain for
several days after application if precipitation or traffic
wear-off does not dilute the original application.
• Do Not apply liquids (anti-icing) directly on top of an
existing layer of ICE.

Be cautious using liquids as a deicer:
• Liquids can create slush.
• Slush will refreeze creating hazardous conditions.
• Remove slush.
• Do Not apply liquids (anti-icing) directly on top of an
existing layer of ICE.

When to use solids:
• For wetter snow.
• When you want to create friction on the ice.
• On top of heavy snowpack or solid ice.

Visit MidwestSalt.com/liquids for more info about liquid application and more
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BEST PRACTICE - SIDEWALKS

Best Practices For Deicing Sidewalks
As studies have shown, many slip and fall incidents happen within ten feet of the curb. Keep in mind that salt on
sidewalks gets tracked into buildings. This leads to slippery
areas inside the building.  Anti-icing and aggressive mechanical snow removal can create a safer walking surface.  
Consider using alternative, carbohydrate-based “clear”
deicer. Liquids may be effective for you, depending on your
situation, plus you’ll have reduced environmental impacts
when compared to salt. As with any new material or strategy, be sure to test any alternative deicers first and follow
manufacturers’ application guidelines.

Sidewalks are often the most over salted of all areas when it
comes to snow and ice removal. Always focus on mechanically removing snow first. This reduces the chances of refreeze
and slush build-up, allowing you to better identify and
selectively address problem areas. Use drop spreaders, but
if you must use a rotary spreader, adjust the opening to limit
dispersion, or install shields to restrict the spread pattern.

Caution: A very common mistake- A typical snow removal company will push
snow from where a deicer is present into the green areas. There will be a
significant over application of the product in the green areas and could cause
vegetation browning.  Prior to planting new areas, select trees, shrubs and
grass that are less sensitive to deicing salts.

Keep Thorough Records

Liquid Application Work Flow

Keep good records of what, where, when, and how,
and also monitor the product’s performance.  The
better the records are kept when using liquids the
more efficient and cost effective liquids will become. See the Snow Event Tracking Template on
our website for more information.
http://midwestsalt.com/forms

Keeping accurate records is crucial to honing your skills for
using liquids.  This figure demonstrates the required work
flow to stay on top of the weather.

After you have gone through this training program,
we suggest you create a detailed plan on how you
propose to improve the management of your use of
road salt through the introduction of best management practices. These plans take into consideration
all activities resulting in the release of road salts
into the environment, including storage, application
of salts on paved surfaces, the use of liquids and
solid deicers, and the disposal of snow containing
road salts.

Check Weather
& Pavement
Conditions
Use Flowchart on
Page 19.

Adjust Strategy
& Settings

Treat

Make Use of Application
Rate Guidelines & Best
Practices

Calibrate Equipment and
Adjust Plans Annually

Track & Evaluate

Visit Our Web Site For
Tracking Forms.
MidwestSalt.com/forms
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APPENDIX

GLOSSARY
With definitions focused on relationship with ice melt products.
Acetates/Formates/Non-Chlorides:
A category of deicing products that are
organic substances and are environmentally safer, to a degree, than other
ice melt classifications.  These products are often more expensive than
other ice melts.
Bore: The hollowing out that occurs on
snow/ice when an ice melt product is
applied. If this occurs downward, the
bond between the snow/ice and the
ground breaks faster. The shape of the
ice melt product can impact whether
the hollowing out is downward (preferred) or horizontal.
Brine: The liquid solution created
when an ice melt product is applied
to snow/ice.  This liquid then spreads
under the snow/ice to break the bond
with the ground.  In relation to boring,
the boring process leads to the brine
formation.
Chlorides: A category of deicing products that work across a wide range of
temperature depending on the product.  These products can be found in
solid or liquid form and can cause environmental damage, especially if over
applied.  Priced varies (low to high)
across products in this group.
Corrosive: The harmful or destructive
nature many ice melt products can
have on steel rebar found in concrete.
Endothermic: Occurs when an ice melt
product must absorb heat before it
can create brine, slowing the snow/ice
removal process. Solid state deicers
are often endothermic.
Eutectic Melting Point: Scientifically proven temperature to where ice
melt products work effectively.  This
temperature is found using a scientific
process in a controlled environment.
Exothermic: During this chemical reaction, heat is released when an ice melt
product comes in contact with snow

and ice, quickly producing brine. Liquid state deicers are often exothermic.
Hydroscopic: Ice melt products with
this characteristic draw moisture
from the air to accelerate the melting
process. Moisture in the air can also
affect the storage of ice melt products.
Plant-Based Carbohydrates: A category of deicng products that are newer
to the market. May be a by-product of
another process, and are often blended with other ice melt products to
improve performance.
Practical Freeze Point: The “real
world” temperature at which ice melt
products are no longer effective.  
Refreeze:  The freezing of a deicer
chemical solution after it is weakened
to the point it will no longer work
at the existing temperature. This is
caused by the solution being diluted as
it melts snow and ice and makes water.
Another cause is the dropping of the
pavement surface temperature below
the freeze point of the existing concentration of the liquid deicer present.
Viscosity: The extent to which a fluid
reduces its tendency to flow.  Adding carbohydrates to liquid ice melt/
brines, increases viscosity, making the
brine stay on surfaces longer before
evaporation or run-off.

REFERENCES AND RESOURCES:
1. Snowfighters Handbook
2. McHenry County
3. National Cooperative Highway Research Program
4. Chicago Tribune:Milwaukee wants
to use cheese brine on icy roads,
Mitch Smith, 9/14/13
5. National Cooperative Highway Research Program
6. Concrete Institute

7. Manual of Practice for an Effective
Anti-icing Program
8. A Guide For Highway Winter Maintenance Personnel--Authors: Stephen
A. Ketcham, L. David Minsk, Robert R.
Blackburn, Edward J. Fleege- 1996
9. US Army Cold Regions Research and
Engineering Laboratory

COMMON UNIT CONVERSIONS
1 lane mile (12 ft x 5280 ft) = 63,360
square feet
Average size parking spot: 9 x 20 feet
or 10 x 20 feet = 180–200 square feet
Driving aisles (two-way) = About 25
feet wide
1 acre = 43,560 square feet
1 ton = 2,000 lbs
1 cup of salt (NaCl) = 0.6 lbs
Salt (NaCl) weighs 72–84 lbs/ft3 depending upon moisture and granule
size
1 gallon = 128 ounces
1 cubic yard of salt = 1.1 ton
1 cubic yard of sand = 1.4 tons
1 cubic yard = 27 cubic feet
1 square yard = 9 square feet
ACRONYMS AND ABBREVIATIONS
°C.......... degrees Celsius
°F .......... degrees Fahrenheit
ft .......... feet
lbs ........ pounds
mg/L .... milligrams per liter
mph ..... miles per hour
ppm ..... parts per million
psi ........ pounds per square inch

Visit MidwestSalt.com/liquids for more info about liquid application and more
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630-513-7575
MidwestSalt.com
1300 W. Washington St.
West Chicago, IL 60185

Tracking your efforts and results while using liquid ice melt is extremely important. We have
provided downloadable forms for you to use to track all aspects of using liquids. You can
find links to these forms on our website at - www.MidwestSalt.com/forms.
Be sure to get your password information from your Midwest Salt sales person.

NEW! - Seasonal Profit and Chloride Emission Calculator
Midwest Salt provides you with the tools you need to succeed. Using liquids as an
additional tool will help you increase your profits when compared to solid ice melters
alone. See for yourself by trying our Online Profit Calculator to forecast expenses as
well as your impact on the environment. We support all efforts to help snow removal
professionals learn to try liquids and take the first step towards increased profits and
lowered chloride emissions into the environment.

