Making polyurethane foam

It’s everywhere

The properties of polyurethane products
vary greatly — from rock hard, molded
plastics to plush furniture padding and
stretching fibers used in sports clothing.
Urethanes are present in many coatings,
paint and varnishes. Rigid urethane
foams are used in ceiling and wall
insulations. All of it is based on the
reaction of two alcohol groups;
isocyanates and polyols.

Isocyanates: The most commonly used
isocyanates are products of chemical
compounds containing nitrogen, toluen,
hydrogen and formaldehyde.

Polyols: These alcohol-based compounds
come in different forms for different foam
products; elastomers for stretch fibers,
ethers, esters and ureas for foams and
coatings.

When it burns

Aside from producing a considerable amount
of carbon monoxide, the predominant toxic
gas hazard is hydrogen cyanide. Exposure
to levels of 0.3 percent in air is rapidly fatal.
Other toxic gases are carbon dioxide,
hydrogen dioxide, nitrous oxide and nitric
oxide.
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Step 1. Raw materials are held in stainless
steel tanks where they are agitated to
remain fluid. Heat exchangers adjust their
temperatures to the level that will allow
them to react with each other.

Step 2. The materials are pumped into pipes
where they join in a chemical reaction. By the
time the liquid reaches the mixing head, the
polyurethane is already formed.
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Step 3. As the polyurethane is dispensed, it
is mixed with carbon dioxide which causes
it to rise like bread. Rolls of baking paper
guide the block of foam known as the “bun”
while it continues to expand.
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