Challenge:
Canh you make a

cngg%iﬁry solution that conducts ol
Challenge electriCity to make the

buzzer buzz?

Genheral DescCription:

Vigtorswork withwater, sdt, sugar, sdlad ail, a cohol, and vinegar to find out which liquids or sol utionsconduct € ectricity.

Objectives:

To show that someliquids and solutions conduct el ectricity and somedo not, and to havevisitors preparesmple
solutionsand draw inferencesfrom observations.

Materials:

For 5stations(1 child per station)
e 2560ml plastic dropping bottles
5 24 well plates
25 30z. plastic cupslabeled for solutionsand liquids
5 conductivity testers (buzzer type)
Toothpicksasstirrers
Plastic wash bottlewith distilled water
Small plastic spoonsto transfer salt and sugar
Severd litersof distilled water for rinsngwell plates
100 gramsof sugar
100 gramsof salt
100 ml salad ail
100 ml vinegar
Largebolt or nail for demongtrating the buzzer
Paper towelsfor spills
A container of cleanwater
A safecontainer to dump solutionsinto and seal (waste container)

ACtivity Preparation (approX. 20 min.):
Each station includes:
o 24-cel well plate placed on apaper towel
» Labeeddropping bottleswith water, salad oil, and vinegar
» A plastic cup containing sugar with spoon
» A plastic cup containing salt with spoon (Two children can shareaset of cupswith salt and sugar)
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Directions:
Havevisitorsdothefollowing:
1. Participant must wear apair of safety gogglesbefore beginning!
2. Putasmall amount of eachliquidin separatewellsinthewel| plate.
3. Diptheendsof both wires(electrodes) into eachliquid and
observewhat happens. If the buzzer sounds, thentheliquid
conductselectricity and hasionsinit.
4. Addeither salt or sugar totheliquidsinthewell plate. Stir mixture
to dissolvethe solid and test the resulting sol ution, asdonein step
3, toseeif it conductselectricity.

Clean Up (approx. 15 min):

All solutionliquidsand solids can go down thedrain or inthetrash bin.
e Clean upwith soap and water.
*  Noneof thematerialsare hazardous.
»  Cleangoggleswithwindow cleaner and white paper towels.
» Dignfectingogglecabinet for full 15 minutes.

Cafety Issues:

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

-
Whileall of these solutionscan go down thedrain, vinegar can beirritating. ' -
Clean any spillsimmediately, and wash thoroughly if avisitor getsit ontheir skin. ;

If solutionsgetin eyes, flushimmediately with clean water.

TipS For Doing the ACtivity:

«  Demonstratethe conductivity detector by touching apiece of meta with thetwo leadsof the detector (alarge
bolt or nail will do). The detector buzzes.

*  Explainthat someliquidscan conduct éectricity like metal wiresbecausethey havetiny particlescalledionsthat
carry theelectricity through theliquid. Some solidswhen added to liquids can form theseionsand the solution
will conduct electricity. Their task isto discover which liquidsand solids can carry (conduct) eectricity.

»  Encourage participantsto just dip detector inliquids. Keeping e ectrodein the sol ution runsdown the batteries
and the noi se can be maddening to adults.

e Explainthat inthisexperiment sugar and salt are not to be eaten or tasted!

Experimental chemicalsarenever tasted.

» After eachusethewdll platesmust be carefully rinsed with distilled water. Evenaalittlebit of salt or salt water
will causeconfusing results.

*  Makesuretheparticipantsdo not mix up the solid chemical sand the spoons used to dispensethe chemicals.
Contaminating sugar with evenalittlebit of salt will create confusing results.

e Participantscantest other liquidssuch asjuicesif they areavailable. All liquidsused should be discarded after
use.
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Background Information:

Many compounds can break apart in water to form positive and negative particlescaledions. Theionsareableto carry
electric current through asolution. The moreionspresent, the more current can be carried. Purewater formsvery few
ionsand does not conduct electricity very well. However, many compoundssuch assalt that do formionsdissolvein
water allowing the solution to conduct el ectricity. Some compounds such assugar, dissolveinwater but do not form
ions. Someliquidssuch asoil or alcohol do not formionsand do not conduct electricity. Vinegar ismostly water witha
small amount of aceticacidinit. The acetic acid separatesinto ionson so that the solution conductselectricity.

Expected Results

Liquid | Buzzes?|Solutionh | Buzzes? | Solution Buzzes?
Purewater | no Water + salt yes Water + sugar no
Tap water very low
Alcohol no Alcohol + salt no Alcohol + sugar no
0] no Oil + salt no Oil + sugar no
Vinegar yes Vinegar +salt | yesvery loud Vinegar + sugar yes

Tap water may or may not conduct el ectricity depending onitshardness. Solutions containing vinegar always conducts
electricity becauseit startswithionsalready init.
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. . from such use.
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Building a
conductivity « 4
Detector

E‘,hemis‘try
Challenge

Build Your Quwn!

You can purchaseaconductivity detector through Flinn Scientific or makeyour own. It takesabout 15 minutesto make
the detector. All of the partsare available at Radio Shack. Tape solder, availablefrom Radio Shack or ahobby shop, is
much easier to usethan regular solder and doesnot requireasolderingiron. It can be melted withamatch or candle
flame. A buzzer that can be used instead the LED isalso avail ablefrom Radio Shack. Thedecibel level isroughly
proportional to the conductivity. Simply assemblethepartsasinthediagram.

T00|s you will need

D Scissors
*  Wirestripper
l » Tapesolder
e 1nal
* Hies
* Matches, Candleor solderingiron

Parts list for
Conducuv;ty tester

9-V battery
. »  Battery snap connectors
Diagram A) tape « 2-12inchlengthsof wire
of thefinished conductivity detector ~ B) 9-V battery (black and red)
attached to asmall piece of wood C) battery dlip . 1-light-emitting diodeor siren
E) ba_r;m releads * 1kilo-ohm /4 watt resistor
)VL‘?D or ; - 12inchesof black electrical tape
g) oc?lg ukz_zer * 1x6 inchthinwood
) wood backing. (tongue depressor works)
» tapesolder
 LED orBuzzer
Problems?

Themost common problemsare cold solder jointsor if aLED isusedinstead of asiren or incorrectly wired LEDs. If an
LED ishooked upincorrectly, it will beirreparably damaged and will haveto bereplaced. Thelonglead of theLED is
connected totheresistor. If asirenisused either lead can be hooked to theresistor
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