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OIL SPILL 
POLYMER
EXPERIMENT GUIDE
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OIL SPILL POLYMER
Imagine this-- Somewhere in the ocean an oil spill occurs. What can be done? What if a small amount of a non-toxic 
powder could be sprinkled onto the spreading oil and within seconds, the powder could collect the oil and form 
a sponge-like layer that could be easily skimmed off of the water? Amazingly, it’s more than just a dream! Special  
superabsorbent polymers can change the way cleanup teams control oil spills and manage other waste problems.

WHAT YOU NEED

LARGE, CLEAR CUP
WATER
MARVEL® MYSTERY OIL (CAN BE FOUND AT 
A LOCAL AUTO PARTS STORE)

OIL-ABSORBING POLYMER
WAXED PAPER

Fill the clear cup 3/4-full with room temperature water.

1

Add enough Marvel Mystery Oil to the water 
to make a thin, but obvious, oil slick on the 
water. Since petroleum is less dense than 
water, it floats on top of the water. Its bright 
color reveals it clearly.

2

Sprinkle the polymer evenly over the surface of the oil. The 
polymer will bond to the oil and form a sponge-like disk that 
floats on the water.

3

Leave the polymer in place for about 2 minutes.  

4

Press down on the edges of the polymer where it touches the 
cup. Lift the polymer disk out of the cup.

5

Place the disc on a clean piece of 
waxed paper to “cure.” As water dries 
out of the disk, the polymer becomes 
firm and rubbery.

6
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HOW DOES IT WORK

The chemical formulation of the polymer is a carefully guarded trade secret and a patent application has been made. 
However, the inventor agreed to share some limited information about the polymer for educational purposes. The 
hydrocarbon source (crude oil, diesel fuel, gasoline, Mystery Oil, etc.) consists of three basic components: paraffinics, 
naptinics, and aromatics. The polymer is formulated to specifically bond to these components. The bonding 
mechanism involves three-dimensional cross-linking so as many molecules as possible are captured. According to the 
manufacturer, the polymer structures are referred to as dieblock, triblock, branched, radial, and liner.

When the polymer comes in contact with a liquid hydrocarbon, the free hydrocarbons bond to the polymer forming 
a solid mass. The hydrophobic (water avoiding) properties of the polymer cause it to float on water. However, the 
structure of the polymer allows it to sink through the hydrocarbon material to maximize its bonding potential. There is 
no need for mixing since the polymer automatically bonds to free hydrocarbons but not to water.

The polymer is also used in treating oily sludges. It can effectively filter oil field drilling fluids as well. It’s good for 
stabilizing any other spilled or leaked liquid hydrocarbons that pose a threat to the environment. It’s truly amazing – 
and timely – chemistry!

SCIENCE FAIR CONNECTION
While absorbing oil from the water is pretty cool, it is not a science fair project. You can create a science fair project by 
identifying a variable, or something that you can change, in this experiment. Let’s take a look at some of the variable 
options that might work:

Explore how the water temperature could impact the effectiveness of the polymer. What is the best range of 
water temperature for the most effective cleanup?

Test a variety of different oils, including vegetable or cooking oil. Will you get the same results? Will the 
polymer absorb all types of oil? If not, what ingredients do the oils it does absorb have in common?

These are just a couple of ideas, but you aren’t limited to them! Come up with different ideas of variables to test and 
give them a try. Remember, you can only change one variable at a time for each test. For example, if you are testing 
different brands of rubbing alcohol, make sure that all other factors in the test remain the same!
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TEACHER NOTES:

The learning experiences contained in the following Experiment Guide are designed to engage students and deepen 
understanding, not only of the underlying scientific concepts upon which these experiments/demonstrations are built, 
but also of critical thinking and problem solving skills. Teachers should allow students to actively participate in each 
activity as an investigation, where questions are being asked, hypotheses are developed and redeveloped, and where 
students own the discoveries. Vocabulary was included, assessments were created and critical thinking questions were 
designed with this underlying goal in mind.

The following are some suggested teaching points that could accompany this experiment/demonstration:

SICK Science Teaching Points: The SICK Science video can be utilized in a variety of ways.  It can be used to 
introduce a scientific concept or in place of doing the demonstration/experiment if materials are unavailable. The 
video can also be used as a review or to help students complete the various learning experiences included in 
this guide. The video can also be used as a review or to help students complete the various learning experiences 
included in this guide.

Visit the landing page below to locate the appropriate video for this activity
stevespangler.com/sick-science-resources

Vocabulary: Students will enhance their science-content related vocabulary. You may choose to introduce 
the vocabulary words and explicitly teach the meaning of each. You may also use the vocabulary words as an 
investigation, where students may research the meanings of the words. Finally, students may develop their own 
meaning for each word through their experience with the experiments and critical thinking work.

Scientific Method: Students can complete a full lab report for the demonstration, including asking questions, 
identifying variables, forming a hypothesis, designing the experiment, collecting data, and drawing conclusions. 
Differentiation using the lab report is easy. For lower levels, complete the lab report as a class. As students are 
more independent, encourage students to work in partnerships or groups to complete the lab report. Eventually, 
students should be able to complete the lab report independently or design a new experiment using the lab 
report form based on the demonstration completed in class.

Details - Students will identify the relevant details of oil.

Vocabulary Comprehension - Students will be able to understand and define content related vocabulary words. 

Real World Application: Students will be able to apply their critical thinking strategies and scientific concepts to a 
real world scenario.  

Writing Connections: Information Writing - Students can conduct research about real life oil spills.  They could 
also write an information piece about the causes of oil spills, the environmental impacts of an oil spill, or the clean 
up techniques. 

Math Connections: The oil spill polymer is used at about a 1:1 ratio with the amount of oil.  Discuss what a ratio 
means with students and how it would be an advantage if the ratio of oil to polymer were able to be reduced for 
real life oil spills.

SCIENCE CONCEPTS OVERVIEW         Polymers, Density, States of Matter
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Expert Vocabulary NAME

A
B
C

WORDS AND DEFINITIONS —
Match the word on the left with the correct definition on the right by filling in the blank with 
the correct letter.

VOCABULARY WORDS DEFINITIONS

Bond

Solid

Liquid

Polymer

Hydrophobic

B2

A1

C3

D4

E5

A state of matter in which 
molecules are capable of flowing 
freely like water. Not a solid or a 
gas.

The tendency to avoid water.

A chemical compound formed 
from a long chain of the same 
molecule group.

To stick or link together.

A state of matter in which a 
substance keeps its size and 
shape. Not a liquid or a gas.
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Critical Thinking
DETAILS —
Students will identify the relevant details of oil.

NAME

Draw and label or describe the oil.  What details about the oil are important 
to note in order to understand how the oil spill polymer work?
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VOCABULARY COMPREHENSION—
Students will be able to understand and define content related vocabulary words.

NAMECritical Thinking

The root word “hydro” means water.  The root word “phobic” mean fear.  
Using these meanings, explain what the word “hydrophobic” means and how 
it relates to this demonstration. 
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NAMECritical Thinking
REAL WORLD APPLICATION —
Students will be able to apply their critical thinking strategies and scientific concepts to a real 
world scenario. 

Marvel Mystery Oil has many of the same components as crude oil. Crude oil 
spills can be devastating to the environment. What are some possible advan-
tages and challenges of using this Oil Spill Polymer to clean up large scale oil 
spills?
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Assessment NAME

Why does the oil float on top of the water?
a.   Oil floats because it is red
b.   Oil floats because it is less dense than water
c.   Oil floats only when there is less oil than water
d.   Oil floats because it was added to the cup after the water.

The oil starts as a ___________ but turns into a __________ after the polymer is added.
a.   solid, liquid
b.   liquid, gas
c.   liquid, solid
d.   gas, solid

Why is the water left in the cup after the oil and polymer are removed?
a.   The water left because it is too heavy for the polymer to move.
b.   The water left because the water is transparent.
c.   The water left because water is not magnetic like the oil.
d.   The water left because the oil spill polymer is hydrophobic.

The polymer bonding to the molecules in the oil is an example of a
a.   chemical reaction.
b.   physical reaction.
c.   magnetic reaction.
d.   All of the above

The polymer turns the oil into a solid disc.  Draw a diagram or explain which 
properties of the disc make it a solid.

2

1

3

4

5

ASSESSMENT QUESTIONS —
Read each question, then circle the letter next to the correct answer or write your response 
on the back of this page or in the box.
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D

E

C

Expert Vocabulary - Answer Key

VOCABULARY WORDS DEFINITIONS

A
B
C

WORDS AND DEFINITIONS —
Match the word on the left with the correct definition on the right by filling in the blank with 
the correct letter.

B

A

Bond

Solid

Liquid

Polymer

Hydrophobic

B2

A1

C3

D4

E5

A state of matter in which 
molecules are capable of flowing 
freely like water. Not a solid or a 
gas.

The tendency to avoid water.

A chemical compound formed 
from a long chain of the same 
molecule group.

To stick or link together.

A state of matter in which a 
substance keeps its size and 
shape. Not a liquid or a gas.
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Critical Thinking- Answer Key

Possible Answer:
The oil is a slick liquid. The oil is less dense than water, which is important 
because it floats on top of the water, making it easier to get the polymer in 
contact with it. The oil also has the correct three basic components: paraffin-
ics, naptinics, and aromatics, which specifically bond to this polymer. 

DETAILS —
Students will identify the relevant details of oil.

Draw and label or describe the oil.  What details about the oil are important 
to note in order to understand how the oil spill polymer works?
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Critical Thinking- Answer Key

Possible Answer:
Hydrophobic means fear of the water.  The polymer and the oil in this 
experiment are hydrophobic. Because the polymer only bonds with the oil 
molecules and both avoid mixing with the water molecules. 

VOCABULARY COMPREHENSION—
Students will be able to understand and define content related vocabulary words.

The root word “hydro” means water.  The root word “phobic” mean fear.  
Using these meanings, explain what the word “hydrophobic” means and how 
it relates to this demonstration. 
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Critical Thinking- Answer Key

Possible Answer:
One advantage of using the oil spill polymer to clean up a large oil spill is 
that it is non-toxic and could easily clean all of the oil out of an environment 
where the spill occurred.  One challenge is that it would take a large amount 
of the polymer to clean up all of the oil since the polymer requires a 1:1 ratio 
to the amount of oil spilled. Additionally, the removal and disposal of the 
absorbed polymer could be a challenge.  

REAL WORLD APPLICATION —
Students will be able to apply their critical thinking strategies and scientific concepts to a real 
world scenario. 

Marvel Mystery Oil has many of the same components as crude oil. Crude oil 
spills can be devastating to the environment. What are some possible advan-
tages and challenges of using this Oil Spill Polymer to clean up large scale oil 
spills?
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Assessment - Answer Key
ASSESSMENT QUESTIONS —
Read each question, then circle the letter next to the correct answer or write your response 
in the boxes.

Possible Answer:
The disc is able to hold its size and shape when removed from the cup, which is 
property of a solid. 

Why does the oil float on top of the water?
a.   Oil floats because it is red
b.   Oil floats because it is less dense than water
c.   Oil floats only when there is less oil than water
d.   Oil floats because it was added to the cup after the water.

The oil starts as a ___________ but turns into a __________ after the polymer is added.
a.   solid, liquid
b.   liquid, gas
c.   liquid, solid
d.   gas, solid

Why is the water left in the cup after the oil and polymer are removed?
a.   The water left because it is too heavy for the polymer to move.
b.   The water left because the water is transparent.
c.   The water left because water is not magnetic like the oil.
d.   The water left because the oil spill polymer is hydrophobic.

The polymer bonding to the molecules in the oil is an example of a
a.   chemical reaction.
b.   physical reaction.
c.   magnetic reaction.
d.   All of the above

The polymer turns the oil into a solid disc.  Draw a diagram or explain which 
properties of the disc make it a solid.

2

1

3

4

5
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Students will be able to ask and answer questions 
about key details about their observations and 
discussion to demonstrate their understanding 
of the scientific concepts presented through the 
experiment.

Students will be able to ask and answer questions to 
help determine the meaning of vocabulary presented 
as part of an experiment.

Students will be able to explain the connection 
between scientific ideas presented in the experiment.

Students will be able to retell key details presented in 
the experiment in order to understand/determine the 
main idea.

Students will be able to write an informative/
explanatory text that includes facts.

Students will actively engage in shared informational 
learning activity with purpose and understanding.

RI.K.1, RI.1.1, RI.2.1, RI.3.1, RI.4.1

RI.K.4, RI.1.4, RI.2.4, RI.3.4, RI.4.4, RI.5.4

RI.1.3, RI.2.3, RI.3.3, RI.4.3, RI.5.3

RI.K.2, RI.1.2, RI.2.2, RI.3.2, RI.4.2, RI.5.2

W.K.2, W.1.2, W.2.2, W.3.2, W.4.2, W.5.2

RI.K.10

Student Outcomes Standards

Common Core State Standards
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