Experiment: SLIME
You may have made slime as a kid and questioned whether it was a solid or a liquid. This gooey substance will hold its shape when you play with it, but leave it laying on a table over time and it will flatten out. So which is it, solid or liquid?
Slime is actually made up of crosslinked polymers and can behave like both a solid and a liquid depending on different time scales. Here, different time scales can be short times (when you are actively playing with the material it can hold its shape) and longer times (when you leave it to sit in a container and it begins to take the shape of the container). This behavior is known as viscoelasticity. Breaking up this word, visco- comes from the word viscosity and refers to a resistance of flow, and -elasticity refers to a material’s stretchiness. 
We have learned that polymers are long chains of connected monomers. But there is a way to make even bigger polymers! By taking the ends of polymer chains and connecting them together with other molecules, we can create a network structure (pictured below).
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Figure 1. Crosslinked network. Polymer chains (black lines) are being held together by borate ions (red dots) in a network structure. 
Think about glue, does it flow slower or faster than water when you try to pour it? Glue is made up of long polymer chains that need to slide past one another in order for the glue to move. Water, on the other hand, is made up of really small molecules, smaller than most monomers, and can flow fast at room temperature.  
Borax is a small molecule that can be used as a cleaning product or laundry detergent. It’s chemical formula is Na2[B4O5(OH)4]*8H2O. When mixed with water, it dissociates, or comes apart, into borate ions B(OH)4- and Na+ ions. The borate ions have an excess of electrons giving them a negative charge which is balanced by the sodium ions when Borax is in its solid state. This negative charge on the dissolved borate ions allows them to connect with the ends of polymer chains to hold them together. When we connect polymer chains together, we get bigger molecules. If we link all of the polymers together we can obtain a perfectly crosslinked sample (all polymer chains connected with borate ions). This perfectly crosslinked sample, formerly many polymer molecules, will now be composed of only one molecule!
Materials Needed
· Elmer’s glue - double bagged with glitter (provided)
· Borax - white powder in a plastic vial (provided)
· Water 
· Plastic cup (provided)
· Stirring rod - fork or tongue depressor (provided)
· Nitrile Gloves (provided)
Safety Precautions
There are no hazards from normal handling of slime. Do not eat glue or borax and use only in the manner for which it is intended (doing this experiment). Wash hands thoroughly after handling. Wear safety glasses and gloves during the experiments. Throw away cups, gloves, and stirrer after experiment.  
Directions
1. Empty some of the borax into a cup (about half of what you are given). Fill the cup about halfway with water and stir. Keep adding water until there is no visible white powder at the bottom of the cup. Be patient when adding water because you don’t want to dilute the mixture too much.
2. Look at the plastic bag filled with glue. What do you notice about how it flows? How is it different compared to water? 
3. Pour a small amount of the water/borax solution into the bag with glue. Seal the bag and mix the components by squishing the bag with your hands. What do you notice as you mix? Add some more of the water/borax solution and mix again. Do you notice any changes as you continue mixing? It is important not to overpour the water/borax solution or the product will be too watery.
4. Now you have made slime! How does the slime compare to the starting products? Which one flows the fastest? The slowest? 
Clean up - All contents can be placed in normal trash and any remaining borax/water solution may be dumped in the sink.
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