Squidgy Slime

Category: Chemistry

Type: Class Experiment (30 minutes)

Materials:
Per student:

4% Polyvinyl alcohol solution
4% borax solution

Bottle of food coloring
Measuring cup

Plastic cup

Spoon

Sandwich bag
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Note: PVA and borax are normally sold as powders. To make 4% solutions of each, mix approximately 2
teaspoons of each with a half cup of water. The PVA will have to be heated (microwaved) to dissolve it.
Let it cool before using.

How To:

In the measuring cup, measure 50ml of the Add food coloring to the PVA.
polyvinyl alcohol (PVA) mixture.
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Mix the food coloring and PVA. Transfer the PVA to the plastic container
and add 10mls of the borax mixture.

Stir the PVA and borax mixture. Lift the slime out of the container.

It is now ready for lots of slimy fun!
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To transport the slime,
place it in a sandwich bag.

Fine Points:
— The physical characteristics of slime can be tested in a number of ways including: pulling it apart
gently and slowly, pulling it apart quickly, letting it slide off the side of a table, letting it ooze through a
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small opening, making a tower out of it and letting it fall over, and dropping it on a table. Students
can make many different observations about the properties of this material: what it does in these
different situations, and how it is different from other materials they are familiar with.

— The PVA and borax are mixed in a 5:1 ratio. If you want to make a bigger slime ball, adjust the
amounts accordingly.

— Glow-in-the dark powder may be mixed in to create glowing slime.

Objectives:
During this activity students will:

1. Make slime.
2. Investigate the physical properties of slime.
3. Understand how polymers can be crosslinked.

Concepts Involved:
* Cross-linking polymers
* Cross-linking agents

Focus Questions:

1. Describe how the PVA and borax solutions look before they are mixed?
2. What other materials have you seen that act like this one?

3. What are the properties of the slime?

Elaboration:

To make the slime we combined two chemicals, polyvinyl alcohol (PVA) and borax. Both PVA and borax
are water soluble, but when mixed they react to form a cross-linked polymer. Understanding the
structure of a material and how it behaves is what chemists and materials scientists do for a living. PVA is
used in many adhesives and is a polymer with a repeating vinyl alcohol unit.

To understand what a polymer is, let’s start by looking at monomers. Water is an example of a monomer.
It is made up of repeating sub-units (H20) that aren’t connected, and these flow easily over each other. A
polymer is made up of many of these monomers all linked together. These polymers do not flow as easily
across each other as the monomers do. PVA has the following structure, with H being hydrogen, C being
carbon, O being oxygen and OH being a hydroxide unit.
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When cross-links are made in a polymer, the chains of molecules are joined together in several places,
and this produces a stronger and more elastic polymer. Adding borax solution to the PVA creates
crosslinks in the PVA producing slime. When borax is mixed with water, borate ions are formed and they
have the following structure:
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It is the presence of the —~OH groups in the PVA solution that make it possible for it to form hydrogen
bonds with the borate ions. This process - called cross-linking - is the forming of bonds that connects one
polymer to another.
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[t is these bonds that give slime its physical characteristics.

Links to k-12 CA Content Standards:

Grades k-8 Standard Set Investigation and Experimentation:

Scientific progress is made by asking meaningful questions and conducting careful investigations. As a
basis for understanding this concept and addressing the content in the other strands, students should
develop their own questions and perform investigations.

Grades k-12 Mathematical Reasoning:

1.0 Students make decisions about how to approach problems:

1.1 Analyze problems by identifying relationships, distinguishing relevant from irrelevant information,
sequencing and prioritizing information, and observing patterns.

1.2 Determine when and how to break a problem into simpler parts.

2.0 Students use strategies, skills, and concepts in finding solutions:
1.1 Use estimation to verify the reasonableness of calculated results.
1.2 2.2 Apply strategies and results from simpler problems to more complex problems.

© 2013 Mission Science Workshop. All Rights Reserved worldwide.
When linking to or using MSW content, images, or videos, credit MUST be included.



1.3 Use a variety of methods, such as words, numbers, symbols, charts, graphs, tables, diagrams, and
models, to explain mathematical reasoning.

2.5 Indicate the relative advantages of exact and approximate solutions to problems
and give answers to a specified degree of accuracy.

3.0 Students move beyond a particular problem by generalizing to other situations:

3.1 Evaluate the reasonableness of the solution in the context of the original
situation.

3.2 Note the method of deriving the solution and demonstrate a conceptual
understanding of the derivation by solving similar problems.

3.3 Develop generalizations of the results obtained and apply them in other
circumstances.

Grade 1 Standard Set 1. Physical Sciences

Materials come in different forms (states), including solids, liquids, and gases. As a basis for

understanding this concept:

1.a. Students know solids, liquids, and gases have different properties.

1.b. Students know the properties of substances can change when the substances are mixed, cooled, or
heated.

Grade 3 Standard Set 1. Physical Sciences

Energy and matter have multiple forms and can be changed from one form to another. As a basis for

understanding this concept:

1.e. Students know matter has three forms: solid, liquid, and gas.

1.g. Students know that when two or more substances are combined, a new substance may be formed
with properties that are different from those of the original materials.

1.h. Students know all matter is made of small particles called atoms, too small to see with the naked eye.

Grade 5 Standards Set 5. Physical Science

Elements and their combinations account for all the varied types of matter in the world. As a basis for

understanding this concept:

5.a. Students know that during chemical reactions the atoms in the reactants rearrange to form products
with different properties.

5.b. Students know all matter is made of atoms, which may combine to form molecules.

Grade 8 Science Standard Set 3. Structure of Matter

Each of the more than 100 elements of matter has distinct properties and a distinct atomic structure. All

forms of matter are composed of one or more of the elements. As a basis for understanding this concept:

3.c. Students know atoms and molecules form solids by building up repeating patterns, such as the crystal
structure of NaCl or long-chain polymers.

3.d. Students know the states of matter (solid, liquid, gas) depend on molecular motion.

3.e. Students know that in solids the atoms are closely locked in position and can only vibrate; in liquids
the atoms and molecules are more loosely connected and can collide with and move past one
another; and in gases the atoms and molecules are free to move independently, colliding frequently.

Grade 9-12 Science Standard Set 10. Organic Chemistry and Biochemistry

The bonding characteristics of carbon allow the formation of many different organic molecules of varied

sizes, shapes, and chemical properties and provide the biochemical basis of life. As a basis for

understanding this concept:

10.a. Students know large molecules (polymers), such as proteins, nucleic acids, and starch, are formed
by repetitive combinations of simple subunits.
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10.b. Students know the bonding characteristics of carbon that result in the formation of a large variety of
structures ranging from simple hydrocarbons to complex polymers and biological molecules.
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