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SILLY PUTTY SCIENCE

(Dr. Mark R. Marten, 2006)

General Explanation:
A polymer is a very long chemical made up of repeating little chemical units all hooked together
in a very long chain. Glue contains a polymer called polyvinyl alcohol (PVA). When you add
borax solution to polymers like PVA, it cross-links or connects two polymer chains together.
When many chains are connected it becomes like a net or a spider’s web. The corn starch acts as
a filler in the net.

Depending on how much of each ingredient that you mix together, you can make something that
is “goopy”, slimy, or stretchy. For instance if you add more cornstarch, you will be able to bend
and stretch the mix. Add less borax and you will get a “goopy” mixture. To make a slimy
substance, add less borax or more glue.

Polymer Chemistry:

Borax is sodium borate (Na,B,0; « 10H,0). As shown below, borax ar

actually dissolves to form boric acid, H3BOs. This boric acid-borate \ /DH °¥\/’l

solution is a buffer with a pH of about 9 (basic). Boric acid will n -

accept a hydroxide OH" from water. Stuctures shown to right. | { \
oy OH

B,O.* {ac) + T H,0 — 4H,BO,{aq) + 2 OH {aq}

HBOs{aq) + 2 H,0 === B{OH); + H,0*

Poly vinyl alcohol is made up of a many vinyl alcohol subunits connected in a chain. The chain
can be hundred or thousands of subunits long.
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When PVA is mixed with borax in water, the boric acid will act to crosslink the PVA polymer:
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