Challenge:
Cah you find the
he#HS‘t ) . )
ghalleng‘z combination Oof Chemicals

that could be used to make
an instant cold pack?

General DesCription:

Vigtorswill combinechemicasin acalorimeter and useasmall thermometer
to determineif the reaction mixturegetshot or cold.

Objectives:

To show that many chemical reactionsinvolve heat lossor gain.
To havevisitorsdevel op experimental and observationa skillsaswell asdraw conclusionsfrom observations.
To show apractical application of smplechemical phenomena

Materials:
For 5stations(1child per station)
e 5 gmdl non-mercury thermometers
2 washing bottlescontaining vinegar ( 5% acetic acid)
2 washing bottles contai ning water
1 liter water
500 ml vinegar
Baking soda( NaHCO,), anmonium nitrate (NH,NO,),
anhydrouscalcium chloride( CaCl,), and
potassium chloride (KCl)
* 20plasticDixiecups
(or small wide mouth container) for solid chemicals
20 Popsiclesticks, small plastic spoons, or Beral pipettes
5 calorimeter strips (see below)
Paper towelsfor spills
A container of cleanwater
A safecontainer to dump solutionsinto and seal (waste container)
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ACtivity Preparation (approX. 35 min.):

1. Pour about 250 ml each of water and vinegar into washing bottles.
Stationswill sharethesewash bottles.

2. Label cups(or smal wide mouth containers) for the baking soda(NaHCO,), ammonium nitrate (NH,NO,),
anhydrousca cium chloride (CaCl,) and potassium chloride (KCl).

3. Makecalorimeter stripswith 4to6wells.
Thestripismadeby from a2x2x8 inch strip of insulation foam. Thewellsare made by heating theend of a
22mm diameter glasstest tubewith aheat gun or hair dryer and pressing it on thefoam to melt aninch deep
well. Thesecalorimetersarea so availablefrom Flinn scientific.

4. Each station should have:

e 1smdlthermometer

e 4plastic Beral pipettes cut to make scoops, popsicle sticks, or plastic spoons

» Labeedcupscontaining

e 1foamcaorimeter strip.

e 1setof 4cupswithsolid chemicals. "

Directions:

Havevisitorsdothefollowing:

Participant must wear apair of safety gogglesbefore beginning!
Usethewashing bottleto half fill calorimeter wells 1, 2 and 3with water
Usethewashing bottleto half fill calorimeter well 4 with vinegar.

Put athermometer into each well.

Place ascoop of calcium chlorideto well 1 and watch thetemperature.
Place ascoop of ammonium nitrateto well 2 and watch thetemperature.

Place ascoop of potassium chlorideto well 3 and watch thetemperature.

Place ascoop of baking sodato well 4 and watch the. Do you see anything el se happening?

ONOo Ok WNE

|ean Up (approX. 15 min):

Rinse calorimeter stripsand shake dry over apaper towel.

e Wipeup spillswith paper towels.

*  All used solutions can go downthe drain with lots of water.
L eft over solutions can be saved for the next time.

e Theunused solid chemicalscan be saved until the next timethey are needed. Anhydrousammonium chloride
must betightly closed.

»  Cleangoggleswithwindow cleaner and white paper towels.

Disinfect ingogglecabinet for full 15 minutes.

Cafety Issues:

Participant must wear apair of safety gogglesbeforebeginning!
Gogglesmust be sterilized beforeuse.
Althoughal of these solutionsand chemica solids can go down thedrain, they may be -~
irritating. Clean any spillsimmediately, and wash thoroughly if avisitor getsit ontheir skin. 5\

If solutionsgetin eyes, flushimmediately with clean water.
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TipS FOor Doing the ACtivity:

* Youmay haveto explaintheworkingsof athermometer to young children.
"If thered linemoves up thetemperatureisgetting hotter.

If thered linemovesdown thetemperatureisgetting colder.”
« Andternatereaction that can be added to thisgroup isto combine 3% hydrogen peroxidewith dry yeast.
When mixed, the solution will get warmer and bubble.

Expected TResults:

Liquid Solid Reaction

Vinegar Bakingsoda Getscold, carbon dioxide generated
Water Anhydrouscaciumchloride | Getswarm

Water Ammoniumnitrate Getscold

Water Potassum chloride Getsalittlecolder

3% Hydrogen Peroxide | Dry yeast Getswarm oxygen gasgenerated

Background Information:

Basicexplanation for young children:
Some chemica sgiveoff heat when they combine and others need heat when they combine.

Morein depth explanation for older children:
When chemical reactionsoccur chemical bonds between atomsare broken and formed. Energy isneeded to break old
bondsand energy isreleased when new bondsareformed. If the energy released isgreater than the energy needed the
temperature of the solutionrises. If theenergy needed isgreater than the energy rel eased thetemperaturefalls.
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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.
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