Ferrofluid Bolt Kit
FF-400
When a black liquid is slowly dropped on the top of a magnetized bolt, numerous spikes form.

Safety Precautions:
1. Neodymium magnets are extremely strong and unexpectedly can
attract other magnets or pieces of ferrous metal. Often this results
in pinched fingers and flying chips from the magnets.
2. Safety glasses, rubber gloves, and protective clothing must be worn
whenever using neodymium magnets and ferrofluid. When
neodymium magnets collide with an object, they sometimes chip
and ferrofluid will permanently stain surfaces such as tabletops,
clothing, skin, or eyes.
3. Do not bring a magnet close to the liquid ferrofluid, as it will cause the ferrofluid to jump to the
magnet.

Instructions:
Carefully, attach the large washer to one of the flat surfaces of the
two neodymium magnets. This gives the base stability.
Set the plastic dish on the top surface of the magnets and secure
with the nut and bolt assembly.
Slowly drip the ferrofluid, a drop at a time, onto the TOP of the
assembly, keeping the pipet well away from the magnets at all
times. Numerous spikes should form. WARNING: if you add the
ferrofluid too quickly, it may make a mess.
When finished, use the pipet to draw up the ferrofluid and return it
to its bottle.

Things to Try:
Bring a magnet to within 12” of the ferrofluid on the bolt and observe the effect on the spikes.
What happens when you move this magnet? What is the greatest distance a magnet can affect the
spikes? Repeat with another magnet. Using the two distances and the Inverse Square Law,
determine the relative strengths of the two magnets.
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NGSS Correlations
Our Ferrofluid Bolt Kit and these lesson ideas will support your students’ understanding of these
Next Generation Science Standards (NGSS):

Elementary

Middle School

Students will benefit from
demonstrations using Ferrofluid.
Ferrofluid can be quite messy if
handled recklessly. This kit is
recommended for hands-on use with
students in middle school and older.

MS-PS1-3

High School
HS-PS3-5
The Ferrofluid can be used to develop
and model how two objects interacting
through magnetic fields, illustrates the
forces between objects and the
changes in energy of the objects due to
the interaction.
* NGSS is a registered trademark of Achieve.
Neither Achieve nor the lead states and partners
that developed the Next Generation Science
Standards were involved in the production of,
and do not endorse, this product.

Students can use Ferrofluid to gather and make sense of
information during an investigation.

MS-PS2-3
Students can use the Ferrofluid in an investigation to ask
questions about data to determine the factors that affect the
strength of magnetic forces.

MS-PS2-5
Students can use the Ferrofluid to conduct an investigation
and evaluate the experimental design to provide evidence that
fields exist between objects exerting forces on each other even
though the objects are not in contact.

MS-ESS2-2
Students can do an activity with the Ferrofluid with a Bar
Magnet to construct an explanation based on evidence for
how geoscience's processes have changed Earth's surface at
varying time and spatial scales.

Suggested Science Idea(s)
MS-ESS2-2
Using a variety of magnet shapes and the Ferrofluid will allow students to observe the various shapes magnetic
field can take.
When a bar magnet is used, it can model how the magnetic properties of the North and South Poles of the
Earth. Students can use this information to model how, over the course of Earth's history, the magnetic field of
the poles have swapped location, based on magnetic readings of the Atlantic Ocean floor. Rotate the magnet
180 degrees to model the geologic history of the Earth's magnetic field.

DCI/PS1.A
Each pure substance has characteristic physical and chemical properties that can be used to identify it.

DCI-HS/PS2.B
Investigations using Ferrofluid and magnets will demonstrate the attraction and repulsion between electric
charges at the atomic scale explain the structure, properties, and transformations of matter, as well as the contact
forces between material objects. Use the Ferromagnetic Liquid to show the magnetic field.

S&E
Students can use the Ferrofluid to develop a model to describe a phenomenon. The students will be engaged
in learning as they visualize various magnetic fields.
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Take Your Lesson Further
As science teachers ourselves, we know how much effort goes into preparing lessons.
For us, “Teachers Serving Teachers” isn’t just a slogan—it’s our promise to you!
Please visit our website
for more lesson ideas:

Check our blog for classroom-tested
teaching plans on dozens of topics:

To extend your lesson, consider these Educational Innovations products:
Ferrofluid Preform Display Cell (FF-200)
This Ferrofluid Display Cell is a fantastic way to demonstrate Ferrofluid
with students of any age. A ferrofluid is a liquid that becomes strongly
magnetized in the presence of a magnetic field. The strong 5.5" plastic
display cell is completely sealed and resistant to breakage. Use the cell
with any strong magnet to demonstrate the incredible properties of this
amazing liquid. Demonstrate lines of force or show how charged particles
stream into a star. Educational Innovations created these cells
cooperatively with Ferrofluidics Corporation and is your sole source for them.

The Ferrofluidic Adventure Science Kit (FF-100)
Demonstrate magnetic fields in an incredible way! The Ferrofluidic Adventure Science Kit contains
everything necessary (including magnets and a 17-page instruction booklet)
to conduct fascinating experiments with Ferrofluid - the only known ferrous
liquid. We're sure this kit will totally amaze you and your students. If you are
teaching magnets or working with magnetic fields then this kit will integrate
perfectly into your lesson and make a super demonstration or hands-on
activity.

Neodymium Magnet Experimenter’s Set (ED-175)
This set includes a fantastic assortment of our most popular neodymium
magnets which work well with all of our Super-Large Eddy Current Tubes.
Each has different characteristics along with slightly different fall times. A
must for every teacher or student experimenting with eddy current tubes!
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