Buckman

Commitment makes the best chemistry.

Walt Conti
American Coatings Show
April 2010



Presenting...

New, Halogen Free, Zero VOC,
Green,
Fire Retardants

Commitment makes the best chemistry.



Outline

|. Problem - Fire
Il. Technical Characteristics of Fire
A. Definition
B. Fire Statistics
C. Characteristics
Ill. Solutions to the Problem - Results
V. Conclusions
V1. Introducing New Green Series Flame Retardant
VII. Future Development
VIll.Acknowledgments
IX. Questions

Commitment makes the best chemistry.




The Problem
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Problem

Fire
A rapid, persistent chemical reaction

releasing heat and light, specifically,
the exothermic combustion of a
flammable substance with oxygen.



Problem

Statistics* - 2008
U.S. Fire Departments responded to an estimated 1,451,500 fires

27% Home structure fires
83% of fatalities
One civilian fire death every 158 minutes

16% Vehicle Fire
11% of fatalities

48% Non-Structural (outside)

Direct property loss was estimated at $15,478,000,000

* Fire Loss in the United States During 2008  Michael J. Karter, Jr., August 2009
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Solution to Problem

Almost anything will burn.

A flame retardant increases a product’s
resistance to ignite and reduces flame spread.

Use of a flame retardant may prevent a small fire
from becoming a major catastrophe.



Solution to Problem

GS Chemistry

Polymeric Aminopolyphosphate

All components are GRAS listed.



GS Technology — Characteristics

Polymeric Aminopolyphosphate

» Off-gassing

 Temperature control

» Charring

* |[ntumescence




Product V ersatility

This technology can be modified to function as
flame retardants in many industries and on
many substrates

Fabric
Wood
Paper
Leather
Metal
Plastic



GS Technology — Product Function

Three functional characteristics of GS products

 CF - Char Forming penetrating Fire Retardants

e« C+l - Char + Light Intumescent Penetrating Fire
Retardants

 HI - Heavy Intumescent Fire Protection Coatings



Functional Mechanism - Carbon Conversion
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Carbon Foam Creation

Blowing Agents —
CO2and
H20 Expand Foam -
Keeps Temperature
of Substrate Cool
Endothermic Shelf at
212° F

GS 500
Product

Substrate
Surface Undamaged










Temperature Transfer — CRS Substrate

Temperature Transfer Results
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Conclusions

Char:

At first exposure to heat, GS 200 releases CO2and H20 at 212
degrees F keeping the substrate cool.

Char formation occurs quickly during exposure preventing burn
and flame spread.

Substrate that has charred will no longer burn



Conclusions

Heavy Intumescence:

Upon exposure to heat from a flame, GS 500 releases
CO2 and H20 at a temperature of 212 degrees F keeping
the substrate and air cool.

When the GS 500 off gasses, continued heat and flame
causes the product to intumesce building a carbon foam

char.

The carbon foam was found to stop flame spread and
protect the substrate from damage.



Green Series — Fabric Products

Flamebloc GS 100 - natural fibers (cotton).

Flamebloc GS 101 - synthetic fibers (carpet, draperies,
wall coverings, rayon, polyester, most synthetics and
blends).

Flamebloc GS 102 - for commercial applicators treating
fabric and textiles for fire retardancy

* All fabrics when treated properly with these prod ucts will meet NFPA 701 .



Green Series — Wood Products

Flamebloc GS 200 - to obtain a Class A fire rating.

Flamebloc GS 201 - to obtain a Class B fire rating.

For use on most types of raw wood and other cellulo se type materials

* These are for interior applications, but can be u  sed for an exterior
environment when properly protected.



Green Series — Paper Products

Flamebloc GS 300 - designed to treat all types of paper
products including those used in the construction
iIndustry.

* Paper properly treated with this product will mee t the requirements of ASTM
E-84 for construction and/or NFPA 701 for other app  lications.



Green Series — Leather Product

Flamebloc GS 400 - leather upholstery and other
leather products where regulations require specific
fire ratings.

* Leather products properly treated with this produ ct will meet the
requirements of FAA 25.86 (12 or 60 second vertical burn test).



Green Series — Products

Flamebloc GS 500 — Coating for numerous substrates
providing a high level of fire protection by forming a
thick insulating layer of intumescent ‘carbon foam’
when exposed to fire, protecting the substrate.

Flamebloc GS 503 - fire retardant adhesive that offers
excellent fire retardant properties with quick dry and
water resistance.

Flamebloc GS 600 — Flame retardant additive for
plastics, composites, laminates, etc, that can be
added before extrusion or during various formulation
stages imparting fire retardant properties to the
finished plastic or composite material.



Future Development

Buckman continues to develop new and
Innovative, environmentally responsible
FR chemistries and to provide a high level
of customer service while satisfying the
ongoing changes of regulatory mandates.
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