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Construction Chemicals -1
If you read the article "Architects, Chemistry, and Construction" on page 27 of the July 1992 Construction

Specifier we hope you will appreciate the following attempt to ease those pangs of not knowing something.

So, if you are confused by the multi-syllable words being used today to describe the many compounds used

in today's construction chemicals [besides being difficult to pronounce], here are some of them, what they

mean, what their purpose is, and where they are used.  This will the first of a continuing series of felt-tips [yes,

another one].  Our first foray will address the silicon-based products Silane, Siloxane, and Silicone.

First, a couple of general chemistry terms [for those of you who don't remember your high school/college

chemistry]:

Emulsion:  A liquid that is a mixture of liquids that do not dissolve in each other; colloidal mixture; one

of the liquids contains equally distributed droplets of the other liquid.1

Poly-:  No, [but sort of yes] we don't mean that plastic sheet stuff.  In chemistry, it is from the term

"polymer", which is used to describe a compound which is made up from a repetitively linking

numerous simpler identical molecules (monomers) together they are "polymerized".  Numerous

construction products are polymers, such as polyurethane, polysulfide, polyester, etc.  The way

the monomers are linked together affects the performance of the polymerized compound.

Simply-linked (like a chain) molecules act differently than cross-linked (like a net) molecules.

Radical:  No, we're not referring to an extremist or something done by somebody who is totally cool.

In chemistry, it is used to describe an atom or group of atoms acting as a unit in chemical

reactions; its a fragment of a molecule.2

Resin:  A natural or synthetic, solid or semi-solid, organic material of indefinite molecular weight having

a tendency to flow under stress, usually has a softening or melting range and fractures

conchoidally; sticky substance used in making plastics.3

Solution:  Sherlock Holmes is not involved.  W e are referring to a fluid or homogeneous mixture which

is formed by dissolving a solute in a solvent; like stirring sugar (the solute) into water (the

solvent).4

Silane:

A. Pronunciation:  SILL-ain.

B. Compound of silicon and hydrogen, which can be formed into polymerized chains.  Formula:

n 2n+2Si H .  5

C. Silanes are used as water repellents, but they are not as durable and long-lasting as siloxanes.

D. Silanes are toxic.6

E. Flammable; dangerous fire risk.7

F. Silanes are able to bond organic polymers to inorganic substrates.8
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G. Construction Industry Use:  Surface-applied water repellents.

Siloxane:

A. Pronunciation:  sill-OCK-sain.

4B. Compound of silicon and oxygen.  Formula:  SiO .  9

C. Siloxanes are very water repellant, and cannot be dissolved except by strong acids and alkalies.

D. Construction Industry Use:  Surface-applied water repellents.

Silicone:

A. Pronunciation:  SIL-uh-kone.

B. Discovered in 1900 by F.S. Kipping.10

C. Obtained as adhesives, oils, greases, plastics, resins, and rubbers.   The form and viscosity of11

the compound depends on the chemical monomers attached to the base silicon-oxygen

chain, and whether the molecule is straight-chained or a cross-linked network.12

D. Silicone rubber is formed from a siloxane which has organic peroxides to the sides of the main

chain.13

E. Noted for their stability (over time), resistance to extremes of heat and cold (-50E  to +250E

Celsius), and chemical resistance to corrosion.14

F. Properties:15

1. Low surface tension; extreme water repellency; high lubricity.

2. Excellent dielectric (non-conductor of electricity).

3. Resistant to oxidation, weathering, and high temperatures.

4. Permeable to most gasses.

5. Soluble in most organic solvents.

6. Combustible when the molecule does not contain a halogen (fluorine, chlorine, bromine,

and iodine).

G. Organic compound formed by replacing the carbon atoms with silicon on the main chain of the

compound with carbon-oxygen groups on the side chains.  It is a polymer of siloxane with

and organic radical attached to the main chain.16

H. Forms:17

1. Fluid:  Adhesives, lubricants, coatings, coolants, dielectrics, surfactant wetting agent; foam

stabilizer for polyurethane, water repellents, foam shield in solar energy collectors,

rust preventative.

2. Resins:  Coatings, laminates, sealants, room temperature (RTV) curing cements, electrical

insulators, bonding agents, modifier of alkyd resins, vibration dampers.

3. Elastomers:  Electrical insulation, and gaskets.

4. Others:  Powders, emulsions, solutions, and pastes.
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