the Liquid Rainbow

Challenge:

Can you Create a
rainbow patternh Of
colors in a test tube?

Chems?cry
Challenge

General DesCription:

Vigtorsaregiven aseriesof colored ethanol/water solutions, each with adifferent density.
By mixing the solutionstogether, they determinetheorder of density.
By adding the solutionsin order of density, they createarainbow effect in atest tube.

Objectives:
To show that liquidsvary indensity, and to devel op asystematic approach to solving aproblem.

Materials:

For 5stations(1 child per station)
e 506 mm culturetubesor 10 mm test tubes (Thelarge number
eliminatesthe need to constantly wash and replace test tubes.)
2560 ml plastic dropping bottles
5 plastic cupsfor discarded mixturesof solutions
5smpletest tubeholders
Water
95% Ethanol
Food coloring (red, blue, yellow, green)
Rack for pipettes
Paper towelsfor spills
A container of cleanwater
A safecontainer to dump solutionsinto and seal (waste container)
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ACtivity Preparation (approX. 15 min.):

1) Mix up thefiveethanol/water solutionsin pint bottlesasfollows:
*  Water (dyedredwithfood coloring),
*  Mixturewith 25 ml ethyl acohol and 75 ml water (dyed yellow with food coloring)
e Mixturewith 50 ml ethyl acohol and 50 ml water (dyed greenwith food coloring).
*  Mixturewith 75 ml ethyl alcohol and 25 ml water (dyed bluewith food coloring).
»  Ethyl dcohol (colorlessor purple)

2) Each station includes:
e 5plasticdropping bottles (each filled with adifferent colored solution)
* A small test tuberack (A 96-well plate can be used asatest tube holder for 6 mm tubes; 10 mm test tubes
need aplastic rack.)
e Acupfordiscarded solutions

Directions:
Havevisitorsdothefollowing:
1. Participant must wear apair of safety gogglesbefore beginning!
2) Add3-5dropsof solution from any dropping bottleto aculturetube.
3) Sowly add 3-5dropsfrom adifferent dropping bottleinto the sametube.
4) If thecolorslayer, then the solution on bottom isdenser than the sol ution on thetop. If the colorsmix or don't
create adistinct layer, then the added sol ution was denser than the solutionin the tube.
5) Try combinationsuntil the correct density order isdiscovered
6) Addthesolutionsinthe correct order to makethe completelayered rainbow!

|ean Up (approX. 15 min):
All used solutions can bediscarded down thedrain.
* All solutionsare stable so that extrasolutions can be stored for | ater.
»  Cleangoggleswithwindow cleaner and white paper towels.
» Dignfectingogglecabinet for full 15 minutes.

Cafety Issues:

Participant must wear apair of safety gogglesbeforebeginning!
Gogglesmust be sterilized beforeuse.

Ethanol and itssolutionsareflammable.
Ethanol isirritatingto skinand eyes.
Flushwithwater. Do not drink!
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'TIDS For Doing the ACtivity:

You may need to demonstrate how to put liquid in the tube.
¢ Youneedtoaddit dowly by running liquid down the side of thetube. o ’
»  For somechildrenitishepful to add two different solutionsand to 3 I
demonstratethat one sitson top of the other.
e Someyoung children seemto enjoy just putting colored solutions ‘_ 3

together rather than trying to solvethechallenge.

Background Information:

Ethyl acohol islessdensethan water. Adding water increasesthedensity of a
solution. A lessdense solution placed on top of amore dense solution does

not mix , unlessthemixtureis stirred or shaken.

Density isnot the sameasweight or mass. Density isratio of themassof an object or liquid to the volume of that object
or liquid. Dengity isnot usually discussed until thethird grade. Becauseitisdifficult to explain density tosmal childrenin
thisactivity wetalk about heavier solution rather than use the correct term denser solution.

Questions:

1. How doyou know which solutionsarethe most dense (heavy)?
2. What happensif aheavier solutionisadded to alighter solution?
3. How doyou make arainbow tube?1nwhat order do you add the solutions?
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Disclaimer: Reasonable care has been taken in
designing the Chemistry Challenge activities. These
activities areintended for use with children and adults
under direct supervision of qualified adults.

Anyone using thisinformation must follow all the
customary and prudent procedures for the safe
storage, preparation, handling, and disposal of any
potentially dangerous materialsmentionedin this
document.

Anyone who uses thisinformation, does so at their
own risk and shall be deemed to have indemnified the
Sciencenter from any injuries or damages arising
from such use.



