Finding Red _—

Challenge: R

g Cah you discover which

~ Chemistry combihation of chemicals will
Challenge produce a red solutioh when

they are mixed together?

General DesCription:

Visitorswork with 4 solutionsto find the combination of 2 solutionsthat producesadeep red color.
Thevisitor then combines 3 solutionsand observestheresults.

Objectives:

To show chemical reactionsasevidenced by color changes, toillustrate the concept of chemical equilibrium, and
encourage experimentation and observation. Vigtorswill systematicaly evauateal possible combinationsof reagents
and draw inferencesfrom their observations.

Materials:

For 5stations(1 child per station)
»  5piecesof white paper to provideacolorless background for

thewd | plate

524wl plates

20 plastic dropping bottles

Dilutesolutionsof iron(111)chloride, anmonium thiocyanate,
tannic acid, and oxalic acid.

Wash bottlewith digtilled water

Paper towelsfor spills

A container of cleanwater

A safecontainer to dump solutionsinto and seal (waste container)

ACtivity Preparation (approX. 20 min.):
Preparethe solutionsasfollows:
*  SolutionA=0.1molar Oxdicacid (H,C,0,): mix 0.58 gramsin 100 ml. of distilled water.
Solution B =0.1 molar Ammonium thiocyanate (NH,SCN): mix 0.76 gramswith 100 ml. of distilled water.
*  SolutionC=0.1molar Iron(lI1)chloride hexahydrate ( FeCl ; 6H,0): mix 2.70 gramswith 100 ml. of water.
e Solution D =2%tannic acid; mix 2 gramswith 100ml. of distilled water.
Each station includes:
 lwdlplae
» Plasticdropping bottleslabeled A, B, C, D, and containing about 25 ml of the appropriate solution.
*  White sheet of paper
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Directions:

Havevisitorsdothefollowing:

WCoNokrWNE

Participant must wear apair of safety gogglesbefore beginning!

Pick asolutionto start with and placeadrop of solution to threewellsin thefirst row onthewell plate.

Add adrop of any other solution to thefirst well and observetheresuilts.

Add adrop of another solution to the second well and observeresults.

Add adrop of another solutionto thethird well and observeresuilts.

Choose another solution to start with and fill threewells of the second row.

Test with the other solution.

Continuethe processin other wellsuntil dropsfrom two different solutionsyield avery dark red solution.

After this, encourage participantsto add some of the solution from one of the other bottlesto thewell containing
thered solution. Observetheresults.

Clean Up (approx. 15 min):

Cafety Issues:

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

Although noneof chemical solutionsarevery toxic, chemicasspilled on handsor
clothing should be washed off with soap and water. All the colors can stain handsand

RinsewelIplateswith digtilled water
Clean goggleswith window cleaner and white paper towels.
Disinfectingogglecabinet for full 15 minutes.

clothing. The solutionsmay be disposed of by rinsang downthedrainwith lotsof water. J

TipS FOor Doing the ACtivity:

If possiblehaveal visitorsstart at the sametime.,

Encouragevisitorsto put only oneor two dropsof chemical ineachwell.

Thered color can bevery intenseand may ook black. Tilt thewellplateto show the color, or add alittle bit of
water to thewell.

After thered color combination hasbeen found encourage participantsto try combinations of three or more
solutions. Adding anexcessof A and D will changethe color from redto either yellow or black. Theadding
more B will change solution back to red.
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EXxpected TResults:

Solution Combination Coalor
B+C red
A+C
D+C black
All others colorless

Background Information:

Explanation for younger children:

Solution C containsironin solution. Theother three solutions contain compoundsthe combinewith theiron. Solution A
containsachemical that formsayellow color withiron, solution B hasachemical that formsared color withiron, and
solution D containsachemical that formsablack color withiron. If al three col or-producing solutionsare mixed with
theiron solution, the color that forms depends on which solution ispresent in the greatest amount.

Morein depth explanation for older children:

Metalslikeiron can form many compoundsthat dissolvein water. When they dissolve, positively charged iron atoms
caledionsform. Theionscan react with negativeionsto form other compoundsof iron that are colored. Inthis
experiment theionscomefrom oxalic acid (solution A), ammonium thiocyanate (solution B), and tannic acid (solution
D). Inthisset of reactions, adding alargeamount of color producing solutionwill pull theironionaway fromthefirst
colored compound to form the colored compound using theion that was added.

Questions

1. Which solution madethered color?

2. What happenswhen you mix other solutions?

3. How can you makethered color disappear?

4. How canthemixtureturn yellow, thenred, and then black?
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