
THE CHEMISTRY OF "SLIME" ACTIVITY

Background Information:

Slime is a fascinating substance that can be fun & educational. It is an example of how chemistry is used in
everyday life. Slime is composed of Elmer's glue, water and sodium tetraborate (Borax).

Elmer's glue is composed primarily of the polymer polyvinyl acetate (see picture below). It has a greater
viscosity (resistance to flow) than many liquids, but is not nearly as viscous as slime.
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polyvinyl acetate formula

Polyvinyl acetate (PVA or PVAc) is a rubbery synthetic polymer. It is prepared by polymerization of vinyl

acetate monomer, also referred to as VAM.

A polymer is a substance composed of molecules with large molecular mass composed of repeating structural

units, or monomers, connected by covalent chemical bonds. Well known examples of polymers include

plastics, DNA and proteins.

Sodium tetraborate (Borax) also called sodium borate, or disodium tetraborate, is an important boron

compound, a mineral, and a salt of boric acid. It is usually a white powder consisting of soft colorless crystals

that dissolve easily in water.

Borax has a wide variety of uses. It is a component of many detergents, cosmetics, and enamel glazes. It is

also used to make buffer solutions in biochemistry, as a fire retardant, as an anti-fungal compound for

fiberglass, as an insecticide, as a flux in metallurgy, and as a precursor for other boron compounds.

When a saturated solution (solution at the point at which the solution of a substance can dissolve no more of

that substance and additional amounts of that substance will appear as a precipitate) of Borax is added to a

mixture of water and Elmer's glue (mixed in a 1-1 ratio), the result is slime. The Borax solution causes the

polyvinyl acetate molecules to become cross-linked. Cross-linking can be compared to the placement of

wooden ties to hold the rails of a railroad track in place. The Borax molecules act like the ties, which hold the

rails of the polyvinyl acetate molecules in place. This produces a much more viscous solution, since the

polyvinyl acetate and Borax molecules are now linked firmly together.

Slime is an example of a non-Newtonian fluid. According to Isaac Newton, the viscosity of a liquid is

dependent only on temperature and pressure. In simple terms, a Newtonian fluid is a fluid that continues to

flow, regardless of the forces acting on it, temperature or pressure. However, the viscosity of a non-Newtonian

fluid, such as slime, can be altered in several other ways besides changing its temperature.


