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Construction Chemicals - 2
Now for our second installment of chemical terminology (used in construction) that is easily misunderstood.

Ester:
A. Pronunciation:  ESS-tur.
B. Compound in which the hydrogen atom of an organic or inorganic acid is replaced by a hydrocarbon radical (molecule

2fragment containing only hydrogen and carbon [-CH ]), which is a fancy way of saying you mix an alcohol with
an acid.1

C. Many esters have sweet fruity aroma.
D. Construction Industry Use:2

1. Often used in polymerized forms as plastics; polyester fibers and coatings.
2. The ester Ethyl Silicate is used as a water repellant.
3. Plasticized esters are used as wire and cable insulation.

Polyester:
A. Polyester is formed from mixing dihydric alcohol with ethylene glycol.  Polyesters have excellent adhesive properties,

high strength, good flexibility, and good resistance to chemical deterioration.3

B. Has a melting point of 264E Celsius (507E  Fahrenheit).
C. Forms:

1. Fibers:
a. Dacron™.  Dacron is often combined with other fibers to compensate for the undesirable qualities of

Dacron.4

b. Used in fire hoses and fabrics.5

c. Polyester fibers are either extruded or drawn through a mold.  Extruded fibers are highly extensible due
to a random pattern of the monomers in the molecule.  Drawn fibers are stringer and more
dimensionally stable than extruded fibers since the drawing process creates a more consistently
organized molecule.6

2. Films:
a. Highly electrically resistant.7

b. Tensile strength of 25,000 pounds per square inch, which is higher than other plastic films.8

3. Resins:
a. Forms:  Sheets, powder, and chips.9

b. Products:  Reinforced plastics, electrical insulators, protective coatings, low pressure laminates; ducts,
flues, and other structural materials; piping; non-woven disposable filters; Mylar™ (polyester
resin film).10

Isocynate:
A. Pronunciation:  EYE-so-seye-ann-ait.
B. A salt or ester of cyanic acid, which is a colorless and poisonous gas.  Related to cyanide.  Formula:  HOCN.  The

compound has one -NCO radical.
Isocyanurate:

A. Pronunciation:  EYE-so-seye-ann-ur-ait  [whew!]
B. Compound which contains three -NCO radicals.  Polyisocyanurate is used interchangeably with polyurethane, but they

are not the same.  Polyisocyanurate foam is a chemical similar to polyurethane resins and used in foam.11

C. Construction Industry Use:  Insulation foams
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Urethane (Polyurethane):
A. Pronunciation:  yur-uh-THAIN (POL-ee-YUR-uh-thain).

2B. Produced by a reaction between an isocyanate (-NCO) compound and a hydroxyl (-OH) compound.  Formula:  NCO .
C. Urethane:12

1. Colorless crystal or white powder, which is odorless, but tastes like saltpeter.
2. Creation Methods:

a. Mixing ethyl alcohol with urea nitrate at 120 to 130 degrees Celsius.
b. Mixing ammonia with ethyl carbonate or ethyl chloroformate.

3. Moderately toxic when swallowed.
4. Polymerized into polyurethane.

D. Polyurethane Forms:13

1. Fibers:
a. Properties:  High elasticity; good electrical resistance; highly moisture-proof; combustible.
b. Used in textiles (Spandex™); bristles for brushes.

2. Coatings:
a. Properties:  Excellent hardness, gloss, flexibility, abrasion resistance, and adhesion; resistant to impact,

weathering, acids, and alkalies; attacked by aromatic and chlorinated solvents; combustible.
b. Application Methods:  Brush, spray, and dipping.
c. Used in baked-on coatings, two-component formulations, wire coatings, tank linings, maintenance

paints, and masonry coatings.
3. Elastomers:

a. Properties:  Good resistance to abrasion, weathering, and organic solvents; tends to harden; becomes
brittle at low temperatures; combustible.

b. Uses:  Sealants; adhesives; films and linings; shoe uppers and heels; binders for rocket propellants;
abrasive wheels; automobile bumpers, fenders, and other components.

4. Foams:
a. Properties:  Flexible and rigid forms; density varies from 2 to 50 pounds per cubic foot; thermal

conductivity as low as 0.11 BTUH.
b. Hazardous combustible; must be protected by thermal barriers; creates toxic fumes on ignition.
c. When created carbon dioxide gas causes foaming activity, but chlorinated fluorocarbons are used as

"blowing agents" to add to the foaming action.
d. Uses:  Cushions and mattresses; laminates and linings; floor leveling materials; carpet underlayments;

absorbent of crude oil; packaging and packing materials; insulation; sound-proofing materials;
automobile bumpers.

Contributed by Scott Sider, CCS
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