Finding Red

Chemistry
Challenge

Challenge:
Can you discover which
combination of chemicals will
produce a red solution when
they are mixed together?

General Description:
Visitors work with 4 solutions to find the combination of 2 solutions that produces a deep red color.
The visitor then combines 3 solutions and observes the results.

Objectives:
To show chemical reactions as evidenced by color changes, to illustrate the concept of chemical equilibrium, and
encourage experimentation and observation. Visitors will systematically evaluate all possible combinations of reagents
and draw inferences from their observations.

Materials:
For 5 stations (1 child per station)
• 5 pieces of white paper to provide a colorless background for
the well plate
• 5 24 well plates
• 20 plastic dropping bottles
• Dilute solutions of iron(III)chloride, ammonium thiocyanate,
tannic acid, and oxalic acid.
• Wash bottle with distilled water
• Paper towels for spills
• A container of clean water
• A safe container to dump solutions into and seal (waste container)

Activity Preparation (approx. 20 min.):
Prepare the solutions as follows:
• Solution A= 0.1 molar Oxalic acid (H2C2O4): mix 0.58 grams in 100 ml. of distilled water.
• Solution B = 0.1 molar Ammonium thiocyanate (NH4SCN): mix 0.76 grams with 100 ml. of distilled water.
• Solution C =0.1molar Iron(III)chloride hexahydrate ( FeCl3. 6H2O): mix 2.70 grams with 100 ml. of water.
• Solution D =2% tannic acid; mix 2 grams with 100ml. of distilled water.
Each station includes:
• 1 well plate
• Plastic dropping bottles labeled A, B, C, D, and containing about 25 ml of the appropriate solution.
• White sheet of paper
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Directions:
Have visitors do the following:
1. Participant must wear a pair of safety goggles before beginning!
2. Pick a solution to start with and place a drop of solution to three wells in the first row on the well plate.
3. Add a drop of any other solution to the first well and observe the results.
4. Add a drop of another solution to the second well and observe results.
5. Add a drop of another solution to the third well and observe results.
6. Choose another solution to start with and fill three wells of the second row.
7. Test with the other solution.
8. Continue the process in other wells until drops from two different solutions yield a very dark red solution.
9. After this, encourage participants to add some of the solution from one of the other bottles to the well containing
the red solution. Observe the results.

Clean Up (approx. 15 min):
•
•
•

Rinse wellplates with distilled water
Clean goggles with window cleaner and white paper towels.
Disinfect in goggle cabinet for full 15 minutes.

Safety Issues:
Participant must wear a pair of safety goggles before beginning!
Goggles must be sterilized before use.
Although none of chemical solutions are very toxic , chemicals spilled on hands or
clothing should be washed off with soap and water. All the colors can stain hands and
clothing. The solutions may be disposed of by rinsing down the drain with lots of water.

Tips For Doing the Activity:
•
•
•
•

If possible have all visitors start at the same time.
Encourage visitors to put only one or two drops of chemical in each well.
The red color can be very intense and may look black. Tilt the wellplate to show the color, or add a little bit of
water to the well.
After the red color combination has been found encourage participants to try combinations of three or more
solutions. Adding an excess of A and D will change the color from red to either yellow or black. The adding
more B will change solution back to red.
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Expected Results:
Solution Combination

Color

B+C

red

A+C

yellow

D +C

black

All others

colorless

Background Information:
Explanation for younger children:
Solution C contains iron in solution. The other three solutions contain compounds the combine with the iron. Solution A
contains a chemical that forms a yellow color with iron, solution B has a chemical that forms a red color with iron, and
solution D contains a chemical that forms a black color with iron. If all three color-producing solutions are mixed with
the iron solution, the color that forms depends on which solution is present in the greatest amount.
More in depth explanation for older children:
Metals like iron can form many compounds that dissolve in water. When they dissolve, positively charged iron atoms
called ions form. The ions can react with negative ions to form other compounds of iron that are colored. In this
experiment the ions come from oxalic acid (solution A), ammonium thiocyanate (solution B), and tannic acid (solution
D). In this set of reactions, adding a large amount of color producing solution will pull the iron ion away from the first
colored compound to form the colored compound using the ion that was added.

Questions
1. Which solution made the red color?
2. What happens when you mix other solutions?
3. How can you make the red color disappear?
4. How can the mixture turn yellow, then red, and then black?
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Anyone who uses this information, does so at their
own risk and shall be deemed to have indemnified the
Sciencenter from any injuries or damages arising
from such use.

