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Introduction
This eBook features articles from Durability and Design (D+D) about fire-resistive 

coatings and includes topics such as intumescent coatings in interior spaces, fire test 

methods and more. All information about the articles is based on the original dates  

of publication of these materials in D+D. Please visit www.durabilityanddesign.com  

for more articles on these and other topics.
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C
hemical flame retardants have been used since the 
time of the Romans, who reportedly used solutions 
of alum and vinegar to prevent warships and siege 
towers from catching fire. The search for and use 
of fire-protective materials, chemicals and coatings 

continues to this day. While some of the chemicals used over 
the years have since proven harmful to health or the envi-
ronment, today’s products, particularly the non-halogenated 
flame retardants, are considered essential for helping to 
protect lives.
 Especially in large public buildings, building codes increas-
ingly require fire-retardant coatings, particularly intumes-
cents. They can significantly reduce flame spread and toxic 
smoke generation while extending the performance of steel 
reinforcements in a fire situation, to allow additional egress 
time and emergency first response. While early products 
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By Allen Zielnik, Atlas Material Testing Technology LLC

Fighting Fire 
with Fire Protectives

may have had some appearance issues such as orange peel, 
modern intumescent coatings, which insulate the underlying 
materials from temperature rises by forming a solid-phase 
char, have significantly advanced in both fire performance and 
aesthetics. 
 Advances in intumescent coatings systems mean that 
today’s modern architectural design and color palette are no 
longer limited by fireproofing requirements. 

Parsing Fire-Retardant vs. Fire-Resistant Coatings
Two classes of fire-protective products are in use today, and 
the distinction is worth noting:
• A fire retardant is a chemical that endows a treated material 
with the ability to slow the spread of flames, particularly verti-
cal fire spread, and to delay flashover, thus allowing more time 
for evacuation and firefighting.  

Modern intumescents have advanced  
significantly in both fire performance  
and aesthetics.

Spray-applied fire-resistive 
materials, or SFRMs, insulate 
steel during fires, helping 
to delay temperature rise 
and the resulting decrease 
in structural strength. Here, 
a gypsum-based SFRM has 
been applied to steel ceiling 
beams at the “Red Building” 
in West Hollywood. 
Photo courtesy of Isolatek 
International.
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• A fire resistant is a material that is inherently resistant to 
fire penetration; they are commonly used in wall and ceiling 
assemblies. 
 Both are considered passive fire protection and are usually 
used in combination with active protection, such as sprinkler 
systems. In either case, the primary purpose is to prevent the 
passage and spread of smoke and flame from one area of the 
building to another and to allow building occupants a safe 
escape. Secondarily, they prevent or reduce the amount of 
damage to the building and neighboring structures, and they 
reduce the risk of structural collapse to give more time for 
emergency response.
 Fire retardants can act by any of several methods. First, they 
can act chemically to interfere with the free radical reactions 
that occur during combustion or, as intumescents do, to 
insulate the underlying materials from temperature rises by 
forming a solid-phase char. Secondly, they can act physical-
ly to lower the temperature through heat-releasing (endo-
thermic) reactions, or to slow the fire spread by diluting the 
oxygen with non-combustible gases. Lastly, they can provide 
an impervious surface layer to keep oxygen from reaching a 
flammable substrate.

 Many classes of chemicals are used as fire protectives, 
but the prime considerations are the properties. If one were 
to make a “top 10” list of desirable fire-protective coatings 
properties (or, in this case, a “top 9” list), it might include the 
following:
• Provide long-term thermal and ignition protection from heat 
and flame;
• Have a low flame spread rate;
• Produce little or reduced amounts of smoke and toxic gases;
• Be durable under normal environmental exposures;
• Have good wear resistance and maintainability;
• Have and retain good aesthetic properties (for exposed 
surfaces);
• Be easy to apply, maintain and repair;
• Be low in VOCs and odor; and
• Be cost-effective.

Protecting Steelwork with SFRMs
Most modern office, multi-unit residential and large construc-
tion projects, such as airport terminals, convention centers, 
public buildings and sports venues, use steel frame construc-
tion. Structural steel weakens when exposed to temperatures 
750 to 1,100 F (400 to 600 C). Therefore it is important to 
protect the steel to help prevent or delay structural collapse. 
 This steel framework typically is concealed behind walls and 
ceilings, where good appearance is not a factor. Designers 
often protect this framework during construction by covering 
it with an economical fire-resistant cementitious or similar ma-
terial, known as a spray-applied fire-resistive material (SFRM). 
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A painter uses an airless sprayer to apply a thin-film intumescent 
coating to the steel beams of a manufacturing facility. Intumescent 
coatings generally can be applied during construction.  
Photo courtesy of Shield Industries Inc.

Most thin-film intumescent coatings are made for interior use only. 
Here, a certified applicator installs a thin-film intumescent coating to 
wooden first-floor framing on a residential project. 
Photo courtesy of No-Burn Inc.
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 SFRMs typically include ingredients such as mineral wool, 
cement and gypsum. These are viscous products that are 
spray-applied at least a half-inch thick. This coating helps 
insulate the steel, delaying temperature rise and the resulting 
structural weakness. One drawback is that these coatings are 
sensitive to damage during construction.

Protecting Exposed Surfaces  
with Intumescents
Modern architectural design, however, 
often includes large expanses of exposed 
steel where a thick, lumpy and unattractive 
cementitious material is not aesthetically 
acceptable. In many cases, the exposed 
steel is itself a major decorative design el-
ement. In these cases a “thin film” intumes-
cent coating, first commercialized in the 
1960s, is the go-to solution. Protection of 
structural steel remains the largest market 
for thin-film intumescents. They are also 
used for rising commercial, multifamily and 
residential markets that include combus-
tible building components like structural 
insulated panels, spray foam insulation, 
engineered wood framing and architectural 
woodwork.
 Thin-film intumescents, when exposed to 
fire, swell to 30 to 100 times their original 
volume and form an insulating protective 
surface char, much like the char from 
toasting a marshmallow over a campfire. 
The final applied thickness typically ranges 
from 0.03 to 0.50 inches. 

 Intumescent coatings generally require three components: 
a source of carbon, a blowing agent and an acid catalyst. The 
resulting char is a low-density cellular insulating structure with 
low thermal conductivity. 
 Binder chemistry formulation is especially critical with intu-
mescent coatings. In addition to the usual coating functions, 
the binder must contribute to the formation of a uniform char 
structure, since the molten binder helps trap gases emitted 
by the decomposing blowing agents. That helps to provide 
an even expansion of the char. The binder must help resist 
abrasion and damage during construction and in-service use 
by providing the necessary hardness, and provide any nec-
essary protection from UV and moisture, which can damage 
the intumescent ingredients. The binder also must provide 
the desired gloss level and flow-leveling to resist orange peel 
appearance. 
 Low- or zero-VOC waterborne acrylic systems comprise 
a large segment of the market, although polyurethane, 
two-component epoxy and other products are available. The 
epoxies are sometimes perceived as better than water-based 
products in terms of aesthetics and durability. Intumescent 
coatings do need a high film build, and many products require 
two coatings; the water-based products will have a longer dry 
time for installation. As the proper film thickness is critical 
for functionality, certified installers often must perform field 
application or the application must be inspected for compli-
ance. The application method is product-specific, with most 
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On contact with flames, here 1,000 F to 1,200 F (538 C to 649 C), a wa-
ter-based intumescent paint forms a dense, protective layer, or “char.” 
Photo courtesy of Paul Pisarski of Flame Control Coatings.

A measuring tape shows the approximate thickness of a protective char from a thin-film 
intumescent where it has been scraped away from a wood substrate following a burn test.  
Photo courtesy of No-Burn Inc.
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intumescents being air- or airless-spray-applied, although 
some can be rolled on. These products are generally too thick 
for application by brush.
 Intumescent coatings generally can be applied during con-
struction, but the manufacturer will dictate specific tempera-
ture and moisture windows for application and cure. Water-
borne products, in particular, also must be protected in-can 
at the job site from freezing temperatures and have tighter 
application windows than solvent-based products. In Europe 
it is more common to factory-coat the structural members 
under controlled conditions. 
 Many intumescents do require a compatible primer to 
ensure proper adhesion to the steel or other substrate. The 
primer is important to the performance of the intumescent. 
Most products are white or, more typically, off-white. 
 As any additive such as pigment can affect the char for-
mation, tintable products will specify the maximum pigment 
loading allowed. That may limit the depth of color choices 
available. Often a compatible topcoat is used to achieve high 
color saturation or attain a specific gloss level. Due to the high 
solids content of intumescents, they often telegraph steel 
surface imperfections, such as orange peel; topcoats can 
minimize these surface imperfections.
 The majority of thin-film intumescent products are formulat-
ed for interior use only and are unsuitable for outdoor applica-
tions or in indoor spaces that are not climate-controlled. Most 
outdoor products require the use of a weather-resistant top-
coat. For interior spaces that may be exposed to high levels 
of daylighting, the light-fastness of pigmented products and 
the UV stability of the binder may be additional considerations 
when selecting the intumescent or topcoat product. The intu-
mescent should usually be considered as a system rather than 
a discrete layer or product.

Classifying Fire-Protective Coatings
Finally, a few notes about fire-resistance classifications. 
 A fire-resistive rating, determined under the Standard 
Methods of Fire Tests of Building Construction and Materials 
standard (NFPA No. 251, ASTM E119, UL No. 263), may be 
referenced for rated or non-rated construction determined 
suitable for fire exposure. It 
applies to walls, partitions, floors, roofs or other building 
materials.
 Wall and floor construction can be classified as three-hour, 
two-hour, one-hour or non-rated construction. The Interna-
tional Building Code (IBC) and International Residential Code 
address these requirements, as applicable. 
 Intumescents on steel beams must meet ASTM E-119/UL-
263/NFPA-25/CAN/ULC-S101 Standard Test Methods for Fire 
Tests of Building Construction and Materials from a recognized 
and approved third-party fire test laboratory. The test exposes 
an assembly to heat and flame on one side and tests for heat 
transmission, burn-through, structural integrity and ability to 
withstand a hose stream (ASTM E2226). The standard assigns 
hourly ratings of one, one-and-a-half, two, three and four to 
complete assemblies of structural materials for buildings, in-
cluding walls, floors, ceilings and roofs. Hourly ratings, however, 
are not real-time hours in an actual fire, but performance in a 
controlled test. Note that the ratings are not given to any single 
component such as an intumescent coating but only to a com-
plete building assembly such as walls, floors and ceilings. 
 For coatings on cellulosic materials such as wood, ANSI/
UL263/ASTM E119 is used to evaluate materials for use in 
protecting modern commercial structures. This test reaches 
1,000 F (537 C) after five minutes and gradually reaches a tem-
perature of 2,000 F (1,093 C) after a period of up to four hours.
 Flame spread ratings/classes are based on the ASTM E-84/
UL 723/NFPA No. 255 Test for Surface Burning Characteristics 
of Building Materials. This test measures the relative rate at 
which flame spreads over a given surface and the degree of 
smoke development and toxicity; it applies only to a single 
component such as a paint film. 
 ASTM E-84 is often called the Steiner tunnel test, because 
the test chamber is a nominal 25-foot-long by 20-inch-wide 
dimension. A gas burner is lit at one end of the chamber and a 
draft applied to facilitate flame spread along the test spec-
imen. Instruments measure the relative amount of smoke 
generated during the 10-minute burn. The distance of flame 
spread is measured and a flame spread index (FSI) calculated 
by comparing the test specimen to a reference fiber-cement 
board (rated 0) and a red oak standard (rated 100). For ex-
ample, an FSI of 25 indicates the test specimen performed 
approximately 25 percent of the red oak standard; a smoke 
index is similarly calculated. 
 Fire-resistant or -retardant materials are classified A, 
B or C under ASTM E-84 and are qualified on the basis of 
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Thin-film intumescent coatings form an insulating protective char 
when exposed to heat. Here, a steel test panel coated with a thin-film 
intumescent is shown before exposure to fire (front), and a similar 
coated panel shown after (back). 
Photo courtesy of Shield Industries Inc.
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surface-burning characteristics (flame spread) and smoke 
generation. For interior finish material, which may include 
thin-film intumescents and fire-retardant coatings, National 
Fire Protection Association No. 101 Chapter 10, NFPA 703 and 
IBC Chapter 8 reference the aforementioned standards for 
surface-burning characteristics. Based on the results of ASTM 
E-84 testing, NFPA 101 and the IBC Chapter 8 list flame spread 
and smoke development classifications or classes, the most 
important being —
Class A or I: flame spread 0–25 
Class B or II: flame spread 26–75 
Class C or III: flame spread 76–200
 NFPA and IBC primarily apply these classifications to inte-
rior wall and ceiling finish materials, and this rating system is 
commonly used in product specifications. Again, it applies 
only to a specific component such as a paint film, wall cover-
ing or some other single piece of material.
  Related NFPA 268 Standard Test Method for Determining 
Ignitability of Exterior Wall Assemblies Using a Radiant Heat 
Energy Source is used to assess the potential for fire in one 
building to ignite an adjacent structure. NFPA 285 is an “inter-
mediate scale” test developed to assess the fire performance 
of EIFS (exterior insulation and finish systems) and similar 
products.
 UL 1709 Rapid Rise Fire Tests of Protection Materials for 
Structural Steel measures the resistance of protective mate-
rials to rapid-temperature-rise fires. The test method covers 
both full- and small-scale fire exposures. The full-scale expo-
sure is intended to evaluate the thermal resistance of pro-
tective material applied to structural members and the ability 
of the protective material to withstand the fire exposure. The 
small-scale fire exposure is used to evaluate the ability of 
protective materials to withstand various environmental con-
ditions. 
 UL 2431 Durability of Spray-Applied Fire Resistive Materials 
measures the ability of fire-resistive materials, thin-film intu-
mescents and fire-retardant coatings to retain their fire-re-
sistive properties after exposure to various conditioning 
environments. These include air erosion; a combination of wet, 
freeze and dry cycling; humidity; impact resistance; industrial 
atmosphere; salt spray; temperature stability; ultraviolet light; 
and vibration. The fire-resistive performance is determined 
by measuring temperatures of steel tubes protected by the 
materials.

These photos show plywood and studwork test structures subject-
ed to fire testing. The structure on the right is treated inside with a 
fire-resistant intumescent coating. The water-filled 55-gallon drums 
on the roofs simulate two firefighters in full gear.  
Photos courtesy of Shield Industries Inc.
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 In addition to the standards and classifications described 
above, evaluation agencies such as IAPMO’s Uniform Evalu-
ation Service and the International Code Council Evaluation 
Service publish criteria and evaluation reports referencing 
applicable standards of ASTM, NFPA, UL, FM Global and other 
fire and non-fire standards. The purpose is to evaluate the 
ability of non-prescriptive building materials to meet the intent 
of the model building codes. 

Finding the Right Product for the Job
Dozens of companies supply fire-protective coatings in a 
range of chemistries. For an updated listing of suppliers and 
products, access D+D’s Coatings and Materials Buying Guide 
at durabilityanddesign.com/bg and select the fire-resistive 
coatings category. 

About the Author 
Allen Zielnik is senior consultant-weathering science in Atlas 
Material Testing Technology LLC’s global Consulting Solutions 
group, where he specializes in the weather durability testing of 
materials and products. A frequent speaker at various world-
wide technical symposia, he is the author of more than 120 
publications and conference presentations. He has degrees 
in electronics engineering and analytical chemistry, and since 

1994, he has been involved with natural and 
accelerated weathering technology and solar 
simulation with Atlas Material Testing Tech-
nology. Three fire tests are used to evaluate 
exterior wall materials and assemblies for 
use in non-combustible construction:
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T
here is, perhaps, no functional coating type that can 
have a greater impact than thin-film intumescent 
paints, because they can literally protect life and 
property. Unlike fire-resistive cementitious coatings, 
their functional, but unattractive counterparts, thin film 

intumescents today are cosmetically indistinguishable from 
regular paint. It is hard to imagine  
large public spaces in buildings today without their silent 
protection.
 Intumescent coatings react to fire by swelling to many times 
their original thickness, in the process producing an insulating 
char.  This char protects the substrate, such as exposed struc-
tural steel or sheetrock, from the effects of the fire.  
 Though steel itself does not burn, its structural integrity is 
weakened when exposed to temperatures above about 550 

C. An intumescent coating can prevent structural steel from 
buckling or collapsing in high heat for a period of time that 
can allow evacuation from the building and firefighting efforts. 
When applied to flammable substrates,  intumescents can 
delay the time to ignition and flashover, slow the rate of flame 
spread and reduce the amount of toxic gases and smoke.
 Concealed structural I-beams, for example, are routinely 
protected by thick (e.g., 0.5 inch or greater) cementitious-type, 
spray-applied foams. Exposed architectural elements such 
as in an airport terminal, sports stadium or convention center, 
however, require thin-film coatings with good appearance 
properties. These may include smoothness of finish, color and 
gloss. A variety of factory and field-applied, thin-film intumes-
cent coatings has emerged over the past dozen or so years 
that offers the architect protection against fire while retaining 

Exposed architectural elements, such as those in 
airport terminals, require thin-film coatings with 
good appearance properties. Shown here is the 
SEA-TAC International Airport. 
Photos by Don Wilson, Port of SeattleBy Allen Zielnik, Atlas Material Testing Technology LLC

Intumescent  
Coatings in  
Interior Spaces: 
Functional  
Aesthetics
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essentially all the elements of decorative paint.
 Before examining how intumescents work and the various 
types available, a wish list of desirable properties can be com-
piled.  A “Top Ten” list for an ideal fire-resistive coating might 
include:
• Provide long-term thermal and ignition protection from heat 
and flame
• Have low flame spread
Produce little or a reduced amount of smoke and toxic gases
• Adhere to the substrate
• Be durable under normal environmental exposure conditions 
(light, humidity, temperature, etc.)
• Have good wear resistance and maintainability without 
damage
• Be easy to apply, maintain and, if necessary, repair
Possess and retain good appearance properties
• Be low in VOCs and odor
• Be cost-effective
 If you’ve ever toasted a marshmallow over a campfire too 
long, you’ve experienced char formation. In intumescents, this 
is generally accomplished with three components:  a source 
of an acid catalyst, a source of carbon, and a “blowing agent” 
to produce a low-density cellular structure. The chemistry of 
char formation is a classic dehydration reaction that requires 
heat and is enhanced by an acid catalyst. The acid catalyst, 
usually an amino phosphate such as ammonium polyphos-
phate or an amino sulfonate, decomposes to produce phos-
phoric or sulfonic acid. This acid causes dehydration of the 
carbon-containing species.
 The best carbon sources for char formation are non-ali-
phatic, and contain an oxygen or nitrogen on every carbon 
atom; pentaerythritol or depentaerythritol are commonly 
used. This dehydration reaction forms the carbon char; the 
blowing agent decomposes, releasing non-flammable gases 
that cause the char to foam. This foam is often 50 to 100 times 
greater in volume than the original coating and produces a 
low-density, cellular structure that is a very poor conductor 
of heat. With flammable substrates the char also limits the 
availability of oxygen and reduces combustibility.    
 The basic function of the coating binder, as with conven-
tional paints, is to bind these various ingredients closely to-
gether, so that they may react in a fire situation, and to provide 
adhesion to the substrate.  The binder resin also contributes 
to the formation of a uniform foam cellular structure, since the 
molten binder helps trap gases given off by the decompos-
ing blowing agents. This helps to provide an even expansion 
of the char.  In normal use the characteristics of the binder, 
largely determined by the resins used, also helps determine 
the coating hardness, resistance to water (which may damage 
the intumescent ingredients), UV light, abrasion resistance, 
adhesion properties and gloss.
 The choice of binders is one of the main differentiators 

between thin-film intumescent coating products, apart from 
the intumescent ingredients themselves. In some cases other 
flame-retardants (both halogenated and non-halogenated) 
may be added to the coating. The majority of thin-film intu-
mescent coatings today are low-  or zero-VOC waterborne 
solvent systems such as acrylics. This more readily allows for 
application in the field as opposed to the factory. Examples 
include Isolatek International’s CAFCO SprayFilm WB and Albi 
Clad TF Thin-Film Architectural Finish, both for exposed interi-
or structural steel. 
 NoBurn® Plus and NoBurn Plus XD are waterborne prod-
ucts for use on flammable substrates, and FlameStop Inc.’s  
FlameStop II is also available. PPG manufacturers SPEED-
HIDE® 42-7, an interior, flat latex, intumescent wall and trim 
paint. FlameOFF Coatings manufactures a green-certified, la-
tex-based product for gypsum and wood, as well as products 
for structural steel. Benjamin Moore offers Super Spec HP® 
220 Latex Flat Fire Retardant P59-01, with low odor and low 
VOC in a high-hiding matte finish. Shield Industries FireGuard® 
E-84® is a water-based coating for sheetrock, OSB, wood, 
steel and interior and exterior wood; and Firefree Products 
produces a line of water-based intumescents for both com-
bustibles and structural steel. 
 Other manufacturers of acrylic and other low VOC-binder, 
fire-resistive coatings include Atova,  Carboline Company, 
Contego International, Flame Seal Products, GAF Materials 
Corporation, General Paint Corp., Grace Construction Prod-
ucts, Graham Paint, International Paint LLC, Kemper Systems, 
MER-KO, NCFI Polyurethanes, Pathway Polymers, Quantum 
Group, Specialty Products, Thermal Product Research, Valspar 
and Westcoat Specialty Coating Systems. 
 This is not to imply that other binder chemistries are not 
available.  For example, Broadview Technologies Inc.’s pat-
ented Intumax®EP102 is a two-component epoxy fire re-
tardant-intumescent coating based on a non-halogenated 
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phosphate technology. However, epoxies and other similar 
chemistries are more often used in thick-film applications for 
industrial and offshore applications rather than in architectur-
al interiors.

Products have varying features
Several key questions must be considered before selecting an 
intumescent paint. They include;
• Does the coating manufacturer require or advise the use of a 
compatible primer for the specified substrate?
• How many coats and at what thickness are required for a 
given fire rating?
• Can the coating be field-applied? Can it be factory-applied? 
What application methods are suitable?
• What inspections or installer certifications are required?
• What color is the product, and is it tintable if another color is 
desired?
• Is a topcoat required, optional, or prohibited?  • If used, is it 
tintable?
• Is it suitable for the specific environment (including during 
construction)?
• What is the fire rating as installed, and what testing certifica-
tions does the product have?
  Let’s briefly address each of these.  For proper adhesion to 
substrates such as steel, some intumescents require a com-
patible primer, while others do not. Similarly, many products 
require the application of two coats.  Both primers and multi-
coat applications have a substantial impact on installation 
costs. 
 Coating thickness is typically a critical factor affecting the 
fire performance rating; some coatings must be inspected and 
coating thickness verified at installation, and others require 
certified contractors.  
 Most of the systems, especially on structural steel, require 
air or airless spray application, while a few may be roller-ap-
plied (mostly the latex wallboard paints).  Most cannot be 
brush-applied because they do not flow well and thickness 
cannot be adequately controlled.
 The waterbornes in particular must be protected from freez-
ing (both in the can and during cure) and have specific instal-
lation temperature and humidity requirements. Most exterior, 
weatherable intumescents require an approved topcoat.
 Most of the intumescents are white, or more typically, off-
white.  Some of the products cannot be tinted as the pigments 
can affect the fire performance, while others are tintable 
(although the maximum pigment loading may be specified).  
Many of the products listed may be covered by a compatible 
topcoat, which may be custom-color tinted, although a few 
specify that no topcoat may be used.  Primer and topcoat 
compatibility should always be verified with the intumescent 
manufacturer.
 The majority of thin-film intumescents are specifically 

formulated for interior use and are not suitable for exteri-
or use, or for use in locations where the environment is not 
controlled, because many of the intumescent chemicals are 
affected by water. When used in applications with high natural 
daylighting, such as airport terminals or shopping malls, the 
light resistance (and weather resistance, where appropriate) 
of the product should be considered along with those of any 
topcoat. These include during construction as well as in ser-
vice.

Fire-resistance classifications
Finally, a few notes about fire-resistance classifications. 
The “hourly ratings” for fire protection are usually based on 
testing to ASTM E119, “Fire Tests of Building Materials.” This is 
actually an assembly test and not a product test. A fire-restive 
rating, determined under the “Standard Methods of Fire Tests 
of Building Construction and Materials” (NFPA No. 251, ASTM 
E119, UL No. 263), is the time that exterior wall construction 
can withstand fire exposure as determined by a standard fire 
test.    
 Wall construction can be classified as 4-hour, 3-hour, 2-hour 
1-hour and Non-Rated construction. The test exposes an 
assembly to heat and flame on one side and tests for heat 
transmission, burn-through, structural integrity and ability to 
withstand a fire hose stream. Hourly ratings are assigned only 
to complete assemblies of structural materials for buildings 
and not to any single component, such as the intumescent 
paint coating.  If hourly ratings are used in product marketing, 
be sure valid assembly test data is available to support the 
ratings.
  Flame spread is used to describe the surface burning char-
acteristics of building materials and is generally performed to 
NFPA No. 255, ASTM E84 and UL No. 723, commonly referred 
to as the “Steiner tunnel” test.  The flame spread rating is 
calculated relative to flame spread on asbestos-cement board 
(rated 0) and on red oak (rated 100).  For interior finish materi-
al, the NFPA No. 101, flame spread is divided into five classes, 
the most important being:
• Class A or “I”—Flame spread 0-25
• Class B or “II”—Flame spread 26-75
• Class C or “III”—Flame spread 76-200
 NFPA primarily applies this classification to interior wall and 
ceiling finish materials, and this rating system is commonly 
used in product specifications.
     Further, UL 2431, “Durability of Spray-Applied Fire Resis-
tive Materials,” has been developed to provide a means to 
measure the ability of fire-resistive materials to retain their 
fire-resistive properties after being subjected to various con-
ditioning environments. The fire-resistive performance is de-
termined by measuring temperatures of steel tubes protected 
by the materials. Various types of conditioning environments 
are described including air erosion; a combination of wet, 
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freeze and dry cycling; humidity, impact resistance, industrial 
atmosphere, salt spray, temperature stability, ultraviolet light, 
and vibration. Two fire exposures are defined, a normal-tem-
perature-rise fire and a rapid- temperature-rise fire. The 
normal-temperature-rise fire is intended to represent a fully 
developed interior building fire. The rapid-temperature-rise 
fire is intended to represent a hydrocarbon pool fire.  

Conclusion
     Thin-film intumescent coatings have become a key pas-
sive fire resistance tool in addition to active systems such as 
sprinklers and HVAC control. Today, it is rare to find a modern 
airport terminal, conventional center, monumental building or 
sports stadium that does not use intumescents as a rela-
tively low-cost addition to protecting life and property. The 
variety of products available and their high quality, which is 
comparable to high end conventional architectural coatings, 
makes them very attractive and cost-effective.  But, as always, 
the architect or the specifier needs to understand product 
requirements to make the most technically valid and cost-ef-
fective selection. 

About the author
Allen Zielnik is senior consultant-weathering science in Atlas 
Material Testing Technology LLC’s global Consulting Solutions 
group where he specializes in the weather durability testing 
of materials and products. He is frequently invited to speak 
at various worldwide technical symposia, and is the author of 

more than 115 publications and conference 
presentations. He has degrees in electronics 
engineering and analytical chemistry, and 
since 1975 has specialized in the instrumen-
tal analysis of polymeric materials with major 
instrument companies, with particular em-
phasis in the area of molecular weight char-

acteriziation and physical testing. Since 1994 he was been 
involved with natural and accelerated weathering technology 
and solar simulation with Atlas Material Testing Technology. 
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D
espite a sluggish national economy and virtual halt to 
new retail construction projects over the last few years, 
Equity One, Inc. developed a sprawling new 330,000 
square-foot, open-air, shopping center, The Gallery at 
Westbury Plaza.  The center, which is being hailed by 

some media reports as the “crown jewel” of shopping in Long 
Island, opened to New York consumers in August 2012. Tenants 
at The Gallery at Westbury Plaza include such retail giants as 
Nordstrom Rack, The Container Store, Bloomingdale’s, Saks 
Fifth Avenue, Trader Joe’s and many others. Part of what sets 
this shopping experience apart from other area centers is the 
mall’s unique outdoor layout and architectural design. Equity 
One envisioned the outdoor oasis in 2011, after demolishing 
the vacant Avis Rent-A-Car corporate headquarters that had 
previously occupied the neglected parcel of land. 

Intumescent  Casting  
Technology Takes the Heat  

By Bill Dempster,  International Paint Fire Protection,  
North America

 Central to the shopping center’s sophisticated entrance are 
stately exposed steel columns. The columns soar 45-feet high 
to support the enormous glass curtain walls that comprise the 
front windows of the three-level Saks Fifth Avenue, Blooming-
dale’s, and Nordstrom Rack department stores. 
 To protect the exposed steel columns, 
architects specified a standard, water-based, acrylic intu-
mescent fireproofing material. However, inclement weather, 

The originally specified water-based, acrylic intumescent  
fireproofing coating washed off of the exterior steel columns 
during the stormy construction period.
Photo courtesy of The Gallery at Westbury Plaza, Garden City, NY
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including frequent rain storms pelting the site during con-
struction when the columns were not yet enclosed, made it 
impossible for the fireproofing to adhere to the substrate. 
While water-based acrylic intumescent fireproofing is normal-
ly appropriate for use as an interior decorative finish, it is com-
monly misapplied when used on exterior projects. With each 
passing storm, all of the previously applied thin-film intumes-
cent literally washed away, ultimately threatening significant 
delays in the construction schedule. That’s when coatings 

contractor, Brett Flynn of Island International Enterprises, 
reached out to sister company, Composite Technologies LLC 
and owner Bill Higbie, a fabrication firm and International Paint 
Interchar brand distributor, for recommendations. 
 Known for their customized work on high-profile buildings 
and historical structures throughout the New York area, Higbie 
and his crew had installed epoxy intumescent fireproofing on 
the New York Times building in 2004, and were very familiar 
with the material’s adhesion, durability, and aesthetic charac-
teristics. Although the intumescent coating would provide a 
solution for the mall’s prominent exposed steel columns, the 
logistics in bringing application equipment to the site at this 
late stage in the project was not economically feasible. With 
the columns already in place, Higbie immediately recommend-
ed International Paint’s Interchar Architectural Fire-Protection 
(AFP) Castings instead. The castings are made from the epoxy 
intumescent material and can be easily and quickly installed at 
the project site. 

A First-Time North American Spec
Higbie had previously taken part in a three-way fire-testing 
effort to certify the AFP castings in 2009, along with Inter-
national Paint’s Fire-Protection Technical Manager, and Tony 
Tiernan of Interact Fire Solutions in the UK, an architectural 
castings pioneer in Europe. The testing was conducted at an 
independent testing lab in San Antonio, Texas, whose results 
are acceptable under the International Building Code (IBC). At 
318 mils (8 mm) dry film thickness, the castings provide up 

Exposed to view—and the elements—the structural steel columns 
had to be protected with an intumescent material that would be both 
aesthetically pleasing and functional.
Photo courtesy of The Gallery at Westbury Plaza, Garden City, NY

NFPA 285, ICC, & Testing: The Most Important Thing
You may have only recently heard of NFPA 285–a burn test for simulated two-story 
walls–but it has been around for a while.
 The International Building Code (IBC) has required this Standard Fire Test Method 
for Evaluation of Fire Propagation Characteristics of Exterior Non-Load-Bearing Wall 
Assemblies Containing Combustible Components since 2000 for buildings of Type I, 
II, III, and IV construction, 40 feet or higher, that use combustible materials–specif-
ically exterior foam insulation.
 NFPA 285 made news in 2011 when the International Code Commission (ICC) 
added walls containing combustible water-resistive barriers to the test requirement 
in the 2012 code. All water-resistive barriers, whatever their degree of flammability, 
are considered combustible.
 That relatively new requirement affects many people, from architects and contrac-
tors to owners and local code officials, since the IBC requires water-resistive barriers 
on most buildings to limit water infiltration.
If you’re new to this still-developing story, the most important thing to keep in mind 
about NFPA 285, says Fire Protection Engineer Tracy 
Vecchiarelli, National Fire Protection Association, is that it’s an 
“assembly test,” and not a test of any individual material.
    If you change any materials from an assembly that has passed NFPA 285, you’ll 
have to run a new test, she says. That’s so even if the new component was in another 
type of wall assembly that passed NFPA 285.

    “You can’t mix and match,” she says. “New components in the wall can compromise 
the assembly’s fire resistance.”
 Under ICC guidelines, local code officials have latitude to waive the test in some 
cases for equivalent assemblies with supporting documentation.
 But NFPA 285 isn’t just testing for testing’s sake. Its purpose, and the NFPA’s 
mission, Vecchiarelli says, is protecting everyone involved–builders to occupants–
against fire and related hazards.
 “We want to limit exposure to these horrible events,” she says.
 In the end, that may be what’s most important.

By Gary Henry, PROSOCO

All water-resistive barriers are considered combustible according 
to NFPA 285. Photos courtesy of Prosoco
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to two-hours of fire protection on hollow structural sections 
(HSS) and core structural steel (CSS) columns. 
 Following the successful tests, Higbie says, “The architects 
all agreed that the smooth aesthetic finish and sharp corners 
look far better than most specified fireproofing options. This 
is the first time the castings have ever been used on a com-
mercial job in North America, but it certainly won’t be the last.”
 After supplying appropriate test data and finish samples to 
project architects, Island International was given the “green 
light” to move forward with the installation of the castings. 
 Composite Technologies went into high-gear to create the 
12-inch by 12-inch casting molds that would fit around mall’s 
square, hollow, structural steel columns. Since time was of 
the essence, with less than two months before the enormous 
glass curtain walls were scheduled to be hung, Higbie had to 
form the molds at his 200,000-square-foot facility one week, 
and then transport the fabricated castings to the job site 
every two weeks as completed. Approximately 2,500 pounds 
of the epoxy intumescent fireproofing was used to create 
420 castings for the 26 columns that form the entrance to the 
shopping mall. 
 Pre-manufactured epoxy architectural castings allow 
the fire-protection to be installed at just about any time the 
construction schedule permits, even up to the time of occu-

pancy. Rather than fighting a field-application at the mercy 
of the weather, intumescent castings permit materials to be 
manufactured in a controlled factory environment with control 
processes conducive to high-quality architectural products. 
 International Paint’s Fireproofing Specialist, Doug Kirkner, 
worked with Flynn’s carpentry crew to train them on proper 

The castings (shown left and 
inset prior to topcoating), are 
crafted of epoxy intumes-
cent fireproofing  material.
Photos courtesy of Interna-
tional Paint Fire Protection 

Once the castings were erected, crews trowel-applied more 
intumescent epoxy material into the seams.
Photo courtesy of International Paint Fire Protection
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installation of the new casting technology. “Once they [the 
Island crews] were trained on the quick-and-easy installation 
process, they hit the ground running and didn’t need any other 
support,” said Kirkner.
 
Blazing Fast Fire Protection
Carpenters were assigned to work as a two-man team to 
assemble and mount the castings, which arrived at the job site 
in two identical halves. Each half of the casting was attached 
directly to the steel substrate and held in place by one carpen-
ter, while the second used a notched trowel to add wet epoxy 
fireproofing as an adhesive between the steel and the cast-
ing. The two pieces were then squeezed together and held in 
place with a nylon web sling until dry. The epoxy material was 
used again, as a filler to seal the joint seams, protecting each 
column completely with epoxy intumescent fireproofing. This 
process was repeated section-by-section starting at the bot-
tom of the column and working upward, using an articulating 
boom manlift. After approximately 24 hours, the joint seams 
were completely cured. The web sling was then removed and 
the joint seams were lightly sanded to a smooth profile using a 
high-speed disk sander.
 Next, the columns were coated in an acrylic paint with a 
silver-flecked gray finish, followed by a clear topcoat. It took 
Island International about five days to complete each column. 
The entire fireproofing installation was complete in 37 days 
and actually reduced associated delays for the other onsite 
trades. There was even time to spare before the scheduled 
installation of the glass curtain wall. 
 The castings have been in place for about a year now and 
The Gallery at Westbury Plaza is on track in its mission to 
boost the economy of Long Island.  

Prior to specification, the castings were tested to certify that they met 
with North American building and safety codes. 

This is an overhead view of the castings prior to testing in a  
full-scale furnace at an independent lab in Texas.  
Photos courtesy of International Paint Fire Protection

  THE PLAYERS
  Composite Technologies, LLC
  www.compositetechnologies.com
  International Paint Fire Protection
  www.international-pc.com
  Intertek Evaluation Services
  www.intertek.com
  Island International Enterprises
  www.islandcompanies.com
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Terry  Viness, Sto Corp
Tom  Remmele, Sto Corp

 Flame Spread Index Smoke Developed Index

Class A 0-25 0-450

Class B 26-75 0-450

Class C 76-200 0-450
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T
hree fire tests are used to evaluate exterior wall 
materials and assemblies for use in non-combustible 
construction:
 ASTM E 84, Standard Test Method for Surface Burn-
ing Characteristics of Building Materials; NFPA 285, 

Method of Test for the Evaluation of Flammability Character-
istics of Exterior Non-bearing Wall Assemblies Containing 
Combustible Components; and NFPA 268, Test Method for 
Determining Ignitibility of Exterior Wall Assemblies Using a 
Radiant Heat Energy Source.
 A fourth test, ASTM E 119, Test Methods for Fire Tests of 
Building Construction and Materials, is sometimes required in 
addition to the above tests when walls are required to have an 
hourly fire-resistance rating.
 NFPA 285, NFPA 268 and ASTM E 119 are tests of the wall 
assembly. Alternate materials cannot necessarily be substitut-
ed for individual components of fire-tested assemblies with-
out changing the fire performance. A qualified fire consultant 
should be involved if any substitutions are proposed.
 Note: comparable Canadian fire testing standards and alter-
nate Underwriters Laboratory (UL) versions of some of these 
tests may be acceptable depending on the applicable code 
requirements.

ASTM E 84
ASTM E 84 characterizes the relative rate at which flame 
will spread as the subject material burns. This test method 
is often referred to as the “Tunnel Test” because the test 
chamber is a nominal 25-foot-long by 20-inch wide chamber. 
A gas burner is lit at one end of the chamber and a draft is 
applied to facilitate flame propagation along the specimen. A 
photometer and light source is placed at the exhaust end of 
the chamber to measure the relative amount of smoke that 
is developed during the test. The test is run for 10 minutes 
and the distance that the flame propagates during that time 
is measured and used to compare to a standard. The Flame 
Spread Index calculated is a relative indication of the flamma-
bility of the test material with respect to a red oak standard. 
Both the distance of flame spread and the time-rate of flame 
spread are considered as part of calculating a flame spread 
index. Overly simplified, a reported flame spread index of 25 
indicates that a material has approximately 25 percent of the 
standard material’s flame spread characteristics. The “smoke 
developed index” is calculated similarly. Section 803.1.1 of the 
International Building Code defines three classes of materials 
based on ASTM E 84 test results.

NFPA 285
NFPA 285 is commonly referred to as the “intermediate scale” 
or “ISMA” test. This test was developed to evaluate the fire 
performance of exterior insulation and finish systems (EIFS) 
and other foam plastic-based wall systems. The test address-
es the concern that fire could propagate through the com-
bustible insulation and move from floor to floor, or laterally. 
The test involves constructing the test wall on one side of 
a two-story noncombustible (concrete block) chamber. The 

ASTM E B4
NFPA 285

NFPA 268Fire Test 
Methods

ASTM E 119
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test wall has a window opening into the lower floor room. A 
burner in the bottom floor room is ignited and allowed to burn 
for 5 minutes. This part of the test is intended to simulate a 
real fire condition where the fire grows inside a room and then 
exits at an opening, exposing the exterior wall cladding to 
fire. After 5 minutes, a second gas burner, placed at the head 
of the window opening, is ignited and allowed to burn for 25 
minutes. During the test numerous thermocouples embedded 
at different locations within the test wall are used to record 
temperature rise. Video is used to document conditions in the 
upper floor room (no window openings) to check for flame 
impingement or smoke entering the room. Visual observations 
of the height and lateral spread of flame that occurs on the 
exterior wall are also recorded. When the test is completed, 
if a visible failure does not occur, the thermocouple data is 
used to evaluate the amount of flame spread within the wall 
assembly. Lateral and vertical flame propagation limits as well 
as thermocouple temperature limits must be met in order to 
meet building code criteria.

NFPA 268
NFPA 268 is designed to assess the potential of a fire in one 
building to ignite an adjacent building, for example, across a 
narrow street or alley. This test is useful to establish minimum 
set-backs from property lines in urban areas for buildings with 
combustible cladding. The test is run by placing a gas-fired 
radiant heater a set distance from the exterior surface of the 
test wall assembly for 20 minutes. The heater and test config-
uration is calibrated to provide a heat flux of 12.5 kW/m2. The 
radiant heat causes some materials to ignite, which is an indi-
cation of failure. An electric igniter (similar to that used to start 
a gas grill) is placed at the exterior surface of the test wall and 
is sparked repeatedly during the test to determine if ignitable 

gasses are being produced that might otherwise be undetect-
ed. After the heat exposure the wall is allowed to cool and the 
test panel is dissected to check the conditions of materials 
that are not visible. In the case of air barrier materials that are 
behind cladding, this test both confirms the resistance to the 
conditions tested and provides information regarding whether 
the air barrier materials remain intact and in-place in this type 
of fire exposure. Materials that soften at relatively low tem-
peratures could become dislodged or melt, compromising the 
integrity of the air barrier in a wall that is otherwise unaffected 
by the fire.

ASTM E 119
ASTM E 119 tests the hourly fire resistance rating for a wall 
assembly. An hourly fire rating is the time a wall assembly can 
be expected to contain a fire and, in the case of load-bearing 
walls, continue to provide some structural support. This test 
is not a requirement for a material to be used in noncombus-
tible construction, but can be a requirement based on the 
construction and occupancy types for the building. Chapter 
6 of the IBC identifies where hourly-rated wall assemblies are 
required and what the required hourly rating is for the respec-
tive building classifications. Chapter 7 of the IBC contains a 
list of typical rated wall assemblies. Combustible materials 
may be used in fire-rated assemblies, provided they do not 
change the fire rating. In other words, if a wall assembly is rat-
ed as a “2-hour” wall, adding a combustible element must not 
cause the fire endurance rating to be less than 2 hours. The air 
barrier material is more likely to have an effect as its mass and 
combustibility increase. Both mass and combustibility contrib-
ute to the overall fuel load available to burn. Hourly ratings for 
assemblies can be established both by testing and analysis.
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Sentinels of Safety: Fire-Resistive  
Systems Stand Ready to Serve
By Walter  Scarborough 
HALL Building Information  
Group LLC
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P
aint, coatings and related materials can play a pivotal 
role in helping to protect buildings in the event of 
fire, notwithstanding the categorization of such ma-
terials as “passive” in nature and performance.
     But it is important to understand the differences 
that distinguish the three major types of these pas-

sive fire-protective materials, their specific functions, and how 
they should be deployed in any program of defense against 
the threat of fire.

Trial by fire
The design profession and building owners can make use of 
a number of active and passive systems to protect buildings 
from fires. Building codes dictate how buildings are organized 
and equipped to protect people and property.
 Unfortunately, many of the safety developments in fire 
protection in use today have been paid for by a devastating 
cost of lives and loss of property over the years. The failure to 
consider the possibility of fire has led to the logic of “design 
by disaster.” In other words, much has been learned from inci-
dents that have occurred in individual disasters.
 The primary goal of fire protection in buildings is to allow for 
the safe evacuation of people from the building and to provide 
enough time for the fire sprinklers and firefighting personnel 
to actively bring the fire under control.
 In addition to assemblies rated for fire resistance, the most 
common method of passively protecting people and prop-

erty from fire involves the application of materials, coatings 
and paints to surfaces and materials that slows the spread of 
fire, reduces its ability to penetrate an assembly, or delays a 
fire-induced weakening of a structural frame.

The passive threesome
Three principle passive product types that are typically used 
in buildings today are:
• Spray fire-resistive materials (SFRMs)
• Thin-film intumescent coatings
• Fire-retardant paints
 Each of these product types are termed “passive” because, 
once applied, they remain in place and stand ready to function 
in the event of a fire. They are each used for different reasons, 
however, and serve different roles in fire protection.

Top left: A water-borne intumescent coating was applied to trusses 
and wide-flange beams in this airport terminal in Ontario, Calif. Right: 
The intumescent coating also was applied to the round, hollow steel 
cross-brace sections shown here.
Photos courtesy of Albi Manufacturing, a division of StanChem Inc.

An exterior view of the Ontario, Calif., airport terminal. 
Photo courtesy of Albi Manufacturing, a division of StanChem Inc.
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SFRMs and thin-film intumescent coatings are tested by 
Underwriters Laboratories (UL) to establish fire-resistance 
designs (assemblies) when tested according to ASTM E 119/
NFPA 251/UL 263, are listed under Category BXUV, and are 
published in UL’s Fire Resistance Directory. The directory is 
the typical source for fire-resistive floor, roof and wall assem-
blies.
 Depending on the building type and occupancy, architects, 
engineers, designers, and specifiers choose fire-resistive as-
semblies from the directory that best fit the situation requiring 
fire protection on a project. On the other hand, fire-retardant 
paints are tested according to ASTM E 84/NFPA 255/UL 723 
to establish surface-burning characteristics as applied to 
specific combustible interior surfaces. Fire-retardant paints 
are used to change combustible interior surfaces and materi-
als to surfaces and materials with Class A and B flame-spread 
ratings.

Spray Fire-Resistive Materials
Spray fire-resistive materials are included in Category CHPX in 
UL’s Fire Resistance Directory. They are usually factory-mixed, 
dry formulations of gypsum or portland cement-based ce-
mentitious binders or lightweight mineral or synthetic ag-
gregates that, when mixed with water, form a slurry or mortar 
for application. (A few manufacturers can provide a dry-mix 
formulation containing mineral fibers).

SFRMs are classified by density, as follows.
• Low: The most commonly used and cost-effective SFRM, 
used on interior and concealed structural members.
• Medium: In situations where the potential exists for physi-
cal abuse on interior structural members, this SFRM density 
offers increased resistance.
• High: This SFRM density is designed for applications where 
a need exists for climatic and environmental resistance; it 
should be a preferred choice for exterior applications.
• FRMs protect structural steel by delaying the amount of time 
that is required for the steel to reach a temperature that would 
cause the steel to fail structurally. This time delay is expressed 
in the number of hours it takes for a fire to begin to adversely 
affect the steel.
 For example, a one-hour rated SFRM covering means it will 
take at least one hour for the fire to begin to affect the steel.

Thin-Film Intumescent Coatings
Thin-film intumescent coatings are included in Category 
CDWZ in UL’s Fire Resistance Directory and, like SFRMs, are 
also rated in the number of hours the coating will provide 
protection to structural steel. Thin-film intumescent coatings 
are frequently used when the steel structural frame will be ex-
posed to view and an SFRM would not make a suitable surface 
for exposed view.

 These coatings are single- or multiple-component formu-
lations and can be water, solvent or 100% epoxy based. They 
produce a paint-like finish that retains the intended appear-
ance of exposed structural steel frames.
 Thin-film intumescent coatings react to a fire by swelling, or 
intumescing, to multiple times their original cured thickness to 
create an ash-char layer that insulates steel structures from 
the destructive effects of fire. While building fires burn at very 
high temperatures, steel loses about 50% of its load-bearing 
capability as the temperature nears 1,000 F.
 One of the best examples of learning from disaster is the 
painful lesson driven home by the Sept. 11, 2001, catastro-
phes. ASTM E 119/NFPA 251/UL 263 generally measures the 
resistance of a coating to cellulosic fires, while a new stan-
dard, UL 1709, measures the resistance of coatings to fires 
characterized by rapid temperature rise, such as petroleum 
(hydrocarbon) fires.
 While this standard is primarily relevant to offshore struc-
tures, refineries and chemical facilities, it offers far-reaching 
possibilities for buildings because coatings complying with UL 
1709 must resist fires that reach 2,000 F in the first 5 minutes.
 These types of fires include hydrocarbon-generated blazes, 
explosions and jet fires. Speculation exists that had coatings 

A spray-applied fire-resistant material was used on structural steel at 
7 World Trade Center, completed in 2006 in New York City. 
Photo courtesy of Grace Construction Products
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complying with UL 1709 existed at the time the World Trade 
Center was constructed, the towers probably would not have 
collapsed.

Fire-Retardant Paints
Possibly the least understood of the three passive fire-pro-
tection materials are fire-retardant paints. It is easy to confuse 
this type of protection with thin-film intumescent coatings, 
but the two classes of materials serve different functions and 
uses even though the term “intumescent” is also used in the 
context of fire-retardant paints.
 Fire-retardant paints are included in Category BMQX in UL’s 
Fire Resistance Directory. According to information in the 
directory, “to be eligible for Classification, the surface coating 
or coating system must reduce the flame spread of Douglas fir 
or red oak and all other tested interior combustible surfaces 
(having flame spreads of 100 or greater by test) to which it is 
applied at least 50% or to a flame spread Classification value 
of 50 or less, whichever is the lesser spread of flame.”
 Fire-retardant paints occupy a unique place in the vast field 
of passive fire protection technologies, but unlike the other 
two types of materials discussed here, their purpose is to 
reduce flame-spread and smoke-development characteristics 
of a material or surface.

A solvent-borne intumescent coating was applied to  
structural steel elements of this air traffic control tower  
at Los Angeles International Airport.
Photo courtesy of Albi Manufacturing, a division of StanChem Inc.
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 Many situations are encountered where the use of fire-re-
tardant paints is a more feasible, less expensive, and more 
quickly achieved alternative to replacing an existing non-rated 
assembly with a new fire-rated assembly. End-use markets 
and application opportunities where this is the case can 
include upgrades to existing finishes or assemblies where the 
removal of those existing systems is not possible for reasons 
such as the following.
• Changes in the building code
• Protection of historical properties
• Corrections due to construction defects
 Changing buildings from one use to another without replac-
ing major components
 For purposes of illustration, let’s assume the two-hour 
fire-rated separation walls in a condominium project were 
constructed with only one layer of gypsum board on each side 
of the wall, and the defect was not discovered until the project 
was finished and occupants were about to move into the units. 
The ideal resolution of the defect would involve the installa-
tion of an additional layer of gypsum board on each side of 
all of the non-compliant walls, which would result in an steep 
additional cost due to demolition and rebuilding, a significant 
time delay, possible litigation, and economic damage to the 
residents who are making a considerable investment in mov-
ing at a specific time.
 If acceptable to the authorities exercising jurisdiction, a 
preferable alternative might be to apply fire-retardant paint 
to the separation walls to upgrade the fire rating to an equiv-
alent two-hour rating. It is important to emphasize, however, 
that fire-retardant paints cannot be applied to structural-steel 
frames to achieve a fire-resistive rating. But aside from that 
reality, they offer versatility and can be applied to non-struc-
tural surfaces and materials such as gypsum board, wood, 
oriented strand board (OSB), dimensional lumber, plaster, con-
crete, metal, glass fiber, natural and synthetic fibers, fabrics, 
and paper.
 Fire-retardant paints should not be confused with thin-film 
intumescent coatings, as they are intended for distinctly dif-
ferent applications.
 The accompanying chart indicates the primary applications 
for each of the three principle passive product types.

Passive, Until Called Upon to Serve
The three types of passive fire-protective technologies re-
viewed here can contribute greatly to the cause of preventing 
loss of life and major building damage or, worse, destruction. 
But the design professional and building owner should be 
aware of the different functions provided by the given mate-
rials, and how they should be deployed in the service of fire 
protection.
 The term “passive” may not do justice to the important role 
these materials can play in defense of structural integrity and 

human safety. They are passive only in the sense that they 
function much like sentinels of safety, ready to serve when 
called upon but otherwise little noted.
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