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MMA Based Coatings

An Introduction to MMA-Based Traffic Paints 
MMA-based traffic coatings are among the most durable traffic paints on the market.  They are available in a wide 
variety of applications and mix ratios, which also makes them the most versatile.  This information is designed to 
sort out the different types of MMA-based traffic paint systems that are available.  This presentation will cover:
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• Two component coatings – what they are and how they are different from single component coatings

• What is Part A for MMA systems?

• What is Part B for MMA systems?

• MMA terminology:  variety of applications for MMA coatings

• Mix ratios for MMA systems

• Application guide for MMA systems
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Single-component systems vs. Two-component systems

Single component traffic paint 
is applied at 20 wet mils.

Solvents evaporate as the paint is 
drying, leaving only the non-evaporating 

portion of the paint behind.

Now fully cured, the dry paint film is 
about 40% less thick (around 12 mils) 

than it was when originally applied.

Two component, 100% solids 
traffic paint applied at 20 wet mils.

A chemical reaction takes place as the 
paint cures, releasing heat as it dries.

Now fully cured, the dry paint film is 
the same mil thickness as it was when 
it was first applied, since there are no 
solvents that can evaporate from it. 

Single component systems can be used “straight out of the can”.  They generally dry through evaporation (solvents evaporate, leaving the resin and 
pigment behind) and/or oxidation (alkyd paints require oxygen from the atmosphere for the resin to cure properly).  

Two component systems require some form of premix between the two parts in order for the system to dry.  Once these two components are mixed, a 
chemical reaction begins that allows for the paint to dry.
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MMA Based Coatings

Think of it like chemical Legos:
The acrylic monomers in MMA-based paints are like 
scattered Legos.  They are a loose mix of uncombined 
pieces that have the potential to form a single, large 
structure, but without something to put them together, 
they remain separate.

Some key characteristics of MMA-based resins include:
- Strong, pungent odor
- Flammable liquid
- Very slow evaporation – may take days or weeks 

depending on the temperature 
- Requires an activator to dry
- Can create an extremely durable paint, which can 

outlast the road in some cases
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MMA Based Coatings

How do those pieces come together?

Like Legos, acrylic monomers require something to put them 
together.  When acrylic monomers come together, it is called 
a polymerization reaction.  

Benzoyl peroxide, or BPO, is an activator (sometimes called a 
catalyst or an initiator) for MMA-based coatings.  Adding a 
small amount of BPO will initiate a polymerization reaction, 
meaning those individual monomers come together to form a 
coherent structure.  

Chemically, benzoyl peroxide looks like this:
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Benzoyl Peroxide

The BPO used in MMA systems is not 100% pure: 

• The liquid dispersion has around 40% BPO, which is dispersed in 
an inert liquid.  This allows it to be pumped.

• The powder form we provide has around 50% BPO, which is 
blended with an inert pigment.  This allows it to be more easily 
weighed for proper dosing.

Generally speaking, the more dilute the BPO, the less chance of an 
uncontrolled decomposition reaction taking place.  For example, 
some prescription acne creams have only 10% BPO in them as an 
active ingredient.  
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MMA Based Coatings

MMA Terminology
Due to its versatility, MMA-based systems have a wide variety of applications, along with some MMA-specific terms.  This next section reviews some of these 
terms, along with images of what these applications look like.  

Cold Plastic – Another term for MMA-based paints.  “Cold” as opposed to thermoplastic materials, which require high temperatures to apply.  

Thermoplastic (“hot melt”) MMA Coating (“cold plastic”)

HOT!
Ambient Temperature



9SWARCO COLORADO PAINT COMPANY / 11/2020

MMA Based Coatings

MMA Terminology:  Spray MMA

Spray MMA (may also be called “thin film”):  MMA-based paint that is meant to be applied with spray equipment.  It has a 
similar viscosity to most house paints, which allows it to be pumped relatively easily.  Spray MMA is usually applied 
between 20 and 60 mils per coat.  

Spray MMA applied with 98:2 spray equipment 
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MMA Based Coatings

MMA Terminology:  Extrude

Extrude – Refers to non-spray MMA systems.  Higher viscosity than spray MMA, extrude is generally applied at 60+ mils 
and contains coarse filler material like intermixed beads and silica sand.  May also be called “Flat MMA”; applied with a 
draw box, shoe, squeegee, or other tool or mechanical equipment to create a flat, level surface.

Fog line laid down using 4:1 extrude MMA 
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MMA Based Coatings

MMA Terminology:  Area Marking

Area Marking – Refers to large areas, such as bus lanes or bike lanes, where MMA is applied (because of this, may sometimes be referred 
to as “Lane Marking”).  Usually contains coarse fillers such as intermixed glass beads and/or silica sand.  

Bus lanes and bike lanes using 98:2 area marking MMA, with 4:1 spray MMA stencils on top
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MMA Based Coatings

MMA Terminology:  Structured

Structured – A random pattern of peaks, valleys and voids that make up the stripe.  Usually contains coarse fillers such as 
intermixed beads and/or silica sand.  The scattered pattern allows for water to drain off rapidly, which helps keep the stripe 
visible at night even when it is raining.  

Structured MMA lines showing peaks and valleys
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MMA Based Coatings

MMA Terminology:  Profiled

Profiled – Refers to the material’s ability to hold the shape of bumps (profiles) that are formed during the application process.  These are 
formed using specialized equipment and create an audio rumble effect when driven over, helping drivers know when they are veering out 
of their lane.  

Profiled MMA line using 4:1 system
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MMA Based Coatings

MMA Terminology:  Slow Cure

Slow-Cure MMA – Allows for individual application of MMA material without drying prematurely.  User does not require specialized 
spray equipment – can be hand-applied with a thick-nap roller or brush.  The material dries in approximately 1 hour, and can be used 
for street murals, warehouses, parking lots, or high-traffic maintenance areas.  

Slow-Cure MMA applied with paint rollers at a bicycle playground



19SWARCO COLORADO PAINT COMPANY / 11/2020

MMA Based Coatings

Different Ratios for MMA-Based Paints

As mentioned earlier, MMA requires BPO as an activator in order to initiate the chemical reaction which allows the 

coating to cure.  Because it takes such a relatively small amount to initiate this reaction, there are multiple ways to 

arrange for MMA-Based paints to be activated and applied.

Three of the most common ratios (between Part A and Part B) are:  

• 98:2 (98 parts of Part A to 2 parts of Part B)

• 4:1 (4 parts of Part A to 1 part of Part B)

• 1:1 (1 part of Part A to 1 part of Part B)

There can be substantial formulation differences between the three 

different systems.  The equipment that is required for each can also 

vary substantially.
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98:2 Systems
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Why 98:2?

• Part B is easy to work with – little prep is required, especially if using powder BPO 

• No additional plasticizer is required in the system

• Very good stain resistance in the dry film

• Part B can be used with any color (does not need a separate formula for different colors)

• Part B can be adjusted slightly to increase or decrease cure time
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MMA Based Coatings

Schematic for 98:2 Spray System:

1. Part A and Liquid BPO are simultaneously

pumped out of their holding tanks at a 98:2 ratio

2. The two parts enter a mixing line that blends the

two components together

3. After going through the mixing line, the activated

MMA-based paint is sprayed out through a spray

tip

4. Applied paint typically takes approximately 5 –

10 minutes to dry

5. Acetone is used to flush the mixing line if there

are more than 2-3 minutes between sprays to

prevent material from hardening in the mixing

line and spray gun

1.

2.

3.
4.

5.
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MMA Based Coatings

Biggest drawback for 98:2 spay systems:  underdosing
Underdosed Sections

One common issue that can occur while using 98:2 spray systems is
intermittent underdosing of Part A. This occurs when the flow of
liquid BPO is disrupted for a brief moment while pumping, and results
in a narrow (less than 1 inch), uncured (or slow curing) portion of the
applied line. This can result from a clog in the BPO filter, an air pocket
in the line, or anything that briefly disrupts the flow of liquid BPO into
the mixing line at the required 98:2 ratio.

These sections can only be detected after the film cures on that
portion of the line – the uncured areas appear shiny or wet compared
to the appearance on either side of the line and are wet or soft to the
touch. These uncured areas may be recovered by sprinkling BPO
powder or beads mixed with BPO powder over the affected areas.

One way to help prevent this is to strain the BPO dispersion prior to
using it, which can help prevent the filter in the BPO line from
clogging.

Underdosed section of stripe
remains wet after rest of
stripe has dried

Fully cured Fully cured 
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MMA Based Coatings

Schematic for 98:2 Non-Spray System:

Will harden in the can 
after 10 - 15 min, so 
activate only what can 
be applied in that time

For non-spray 98:2 systems, the BPO (either

liquid or powder) is directly added to the bucket

and mixed thoroughly for 1 – 2 minutes. Once

activated, this mixture will remain fluid for 10 –

15 minutes on average, and so needs to be

applied very soon after the BPO is added.
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MMA Based Coatings

Different ratios for activating MMA systems:  98:2

Cure Time 
Once the film is applied, the expected cure time is between 5 -10 minutes (for spray systems) or 20 – 30 minutes (for 

non-spray systems).  One advantage to 98:2 MMA systems is that the applicator can deliberately adjust cure time (to a 

limited degree) depending on application conditions.  

Temperature:  With any MMA system, temperature will play a huge role in determining cure time.  Higher temperatures 

will result in faster dry times, and colder temperatures will result in longer dry times.  Temperatures can include material 

temperature, surface temperature and ambient temperature.  We do not recommend applying MMA systems below 35 

degrees F, or above 105 degrees F.  When applying at those two extremes, dry time will be noticeably lengthened (at 

low temperatures) or shortened (at higher temperatures).  

BPO Dosing: The effect of temperature can be countered somewhat by adjusting BPO concentration.  The “2” portion 

in “98:2” systems represents 2% (by weight) of BPO liquid or powder in the system.  This can be adjusted slightly – we 

recommend going no lower than 1%, and no higher than 3%.  Reducing BPO to 1% will lengthen cure time (usually 

would be done when applying in warmer temperatures), and increasing BPO to 3% will shorten cure time (usually would 

be done when applying in cooler temperatures).  The effect of this is around a 10 – 20% increase or decrease in cure 

time, depending on the system used.
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MMA Based Coatings

Different ratios for activating MMA systems:  98:2

Differences between spray 98:2 and non-spray 98:2 MMA systems:

Spray 98:2 Systems Non-Spray 98:2 Systems

Application Requires specialized spray 
equipment for 98:2

Can be applied manually or with 
special equipment

Dry time 5 – 10 Minutes 20 – 30 Minutes

Typical film thickness 20 – 60 mils > 60 mil

BPO type Liquid dispersion only (N208) Liquid or powder (N208 or N206)

Make-up Resin, fine fillers, colored pigments, 
additives

Resin, fine and coarse fillers, 
colored pigments, additives

Application areas Lines, skip lines, stop bars, stencils Areas (bus lanes, bike lanes, etc.); 
stop bars, stencils, lines

Biggest drawback Susceptible to underdosing, 
creating small sections of uncured 
or very slow curing paint 

Requires thorough pre-mix with 
BPO, and must be applied quickly 
(prior to paint setting up in the can)
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MMA Based Coatings

CPC products for Part A:  5090 Series

CPC products for Part B:  4090NR Series (along with N208 BPO dispersion)

Packaging:  Pails (4 gallons each)

1:1 Systems
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Different ratios for activating MMA systems:  1:1
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1:1 MMA systems are blended with 1 part of Part A to 1 part of activated Part B (by volume).  For 
example, one gallon of Part A requires 1 Gallon of activated Part B for proper application.    

These two parts can be mixed manually (similar to the 98:2

non-spray application) or can be mixed using specialized

mechanical equipment for 1:1 application.

1:1 systems can be used for spray, profiled, extrude or 

structured MMA systems, though CPC currently only makes

a 1:1 product for spray application.  

When using 1:1 systems, Part B has to be the same color as Part A,

so a white part A must use a white part B, a yellow part A must 

use a yellow part B, etc.
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Different ratios for activating MMA systems:  1:1
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Why 1:1?

• Liquid portion of Part B is non-reactive MMA resin (as compared to the liquid plasticizer 
in Part B for 4:1 systems)

• 1:1 equipment is available for other types of coatings systems (epoxies, etc.), so MMA-
specific equipment is not required

• The larger presence of Part B as a whole greatly reduces underdosing concerns that can 
sometimes be an issue in mechanically-applied 98:2 systems

• Very good color retention and resistant to staining
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MMA Based Coatings

Different ratios for activating MMA systems:  1:1
Before using, Part B 4090NR series must be activated with BPO:

• Most MMA-based paints have an additive that serves as a catalyst when BPO is added, allowing them to cure pretty quickly.  If 
we mix in 4% BPO to a standard container of MMA, it will solidify within 5 – 30 minutes.  

• 4090NR series does not have this additive, so when 4% BPO is mixed in, it remains a liquid for a much longer period of time.

• This stability is temperature dependent:  if stored below 50 degrees, it can remain a liquid for several weeks or more.  Between
50 – 70 degrees, it can remain a liquid for at least a day, and sometimes up to a week or longer. Between 70 – 100 degrees, it 
will remain a liquid for several hours up to a day or two.  We do not recommend applying MMA above 105 degrees Fahrenheit.   
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MMA Based Coatings

Schematic for 1:1 Spray System:

1.  Activate Part B by adding 2 
lbs. of N208 per four gallons of 
4090NR series and mixing well.

2.  Add activated 4090NR Series Part B in 
1:1 machine

3.  5090 series and activated 4090NR are 
pumped into a mixing line at a 1:1 ratio

4.  Now blended 1:1, the 
product is applied to the 
substrate through the spray tip

5.  When there are 2-3 minutes 
between spray use, flush mixing 
line and gun with acetone
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MMA Based Coatings

Things to Know About 1:1 Spray Systems:

Once activated with 4% BPO, 
4090NR series will remain a 
liquid for several hours to 
several weeks, depending on the 
temperature it is stored at.  An 
advantage to this is that unused 
material can usually be kept 
overnight in spray equipment 
without risk of it setting up 
(assuming it is stored at room 
temperature or cooler).  

Be sure not to cross contaminate 
equipment when using 1:1 systems.  For 
example, a drill mixer that is used to 
blend in the BPO in Part B SHOULD NOT
be used to mix Part A as it will introduce 
BPO into Part A, causing it to set up 
prematurely.

4% BPO is added to Part B instead of 
2%.  Why?  Because when it is 
blended 1:1, the blended material 
will be at 2% total BPO.  

Double check to be sure BPO is not 
being added to 5090 Series.  This 
will activate the entire bucket, 
causing it to become a solid within 
minutes!

Activated Part B can remain fluid for 
several days or even weeks if stored at 
cool temperatures.  Eventually, however, 
it will slowly react and form a solid mass 
if not used soon enough.  At warm 
temperatures (80 degrees or higher), it 
can set up in less than 24 hours.
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MMA Based Coatings

98:2 4:1 1:1

Unique spray equipment for MMA required? Yes No* No*

Contains large amount of plasticizer? No Yes No

BPO Concentration in Part B 40 – 50% ~ 2 - 3% ~ 3%

Stability of Part B Somewhat stable; avoid 
temperatures above 100 F

Very stable Stability varies with 
temperature

Susceptible to underdosing (spray-applied systems) Yes Not likely Not likely

Flammability of Part B Non-flammable** Non-flammable Flammable

Types of product currently available from Colorado Paint Spray, extrude/flat, area 
marking, profiled, structured, 
slow cure

Spray, extrude/flat, 
profiled, structured

Spray

* Specialized equipment is often used for these systems, especially for non-spray applications; however, conventional spray equipment can be used for the spray systems in these ratios 
** Possible explosion hazard at large enough quantities and high enough temperatures

Comparison of the three systems
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MMA Based Coatings

Application Guide – Surface Preparation and Weather Conditions

MMA-based traffic paints are among the most durable coatings available in the traffic market.  This is due to their ability to be applied at a high mil 
thickness, which, combined with their 100% solids chemistry and rapid cure time, make them unique among any other traffic coating.  In order to 
ensure they can perform to their potential, it is critical that they are applied in favorable conditions.  This includes required surface preparation, 
acceptable weather conditions, considerations for new surfaces, inlaying, properly functioning equipment and materials, and operator experience.

Surface Preparation:

• Surfaces must be clean and dry; remove all grease, oil, gasoline, dirt, grass, loose gravel, loosely adhering paint, and any other foreign contaminant

• Curing compounds, oils, moisture, or any other material that can leach to the surface must not be present

• A quick moisture test can be to tape a 1’ x 1’ section of clear plastic along its edges to the surface and wait 15 minutes;  if condensation is seen on 

the underside of the plastic, there is too much moisture in the surface 

Weather Conditions:

• May be applied between 35o and 105oF, and temperature must be at least 5o above the dew point

• Relative humidity should be no higher than 75%

• Cooler temperatures will extend dry time; hotter temperatures will shorten it
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MMA Based Coatings

Application Guide – Applicator

• MMA-based paints are FLAMMABLE materials, so avoid smoking, sparks, or other potential sources of ignition; for DOT transport, a

FLAMMABLE placard must be used; equipment should be properly grounded at all times to avoid static buildup

• Applicators should be familiar with MMA application techniques and equipment

• It is important that applicators are familiar with the Safety Data Sheets for these materials for information on proper PPE, spills, potential health 

hazards, and other important information

• MMA-based paints have a characteristically strong, pungent odor - even for those claiming to be low odor;  vapor respirators are recommended 

when applying in poorly ventilated areas

• Generally speaking, thicker paint films = greater durability; the below table shows approximate area per gallon and line length when applied at 

various mil thicknesses:

@ 30 mil @ 60 mil @ 90 mil @ 120 mil

Square feet/gallon 53 ft2/gal 27 ft2/gal 18 ft2/gal 13 ft2/gal

4-inch line/gallon 160 feet 80 feet 54 feet 29 feet

6-inch line/gallon 106 feet 54 feet 36 feet 26 feet



45

IN Closing

Questions????

Brad Henry

Swarco Technical Sales Manager/Atssa Master Instructor

Brad.Henry@swarco.com

785-213-2071


