Finding Colors
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-2 Challenge: Ty
Chemistry™ — ~an you fihd five indicator colors
Challenge
(red, orange, , 2reen, ahd blue)

whenh ah acCid ahd a base are
reacted together?

General DesCription:
Visitorswork with an acid, abasic solution, and apH indicator.

If theacidisneutraized alittleat atime,
theindicator will show severd colorsasthe pH changesfrom acidicto basic.

Objectives:

To show that, as acid and bases, react an indicator can be used to follow thereaction.
To havevistorsdevel op experimental and observationd skills.
Careful addition of theacid tothebaseisrequired to seeall thecolors.

Materials:
For 5stations(1 child per station)
o 5 24wdl plates
»  5plasticdropping bottlescontaining vinegar
»  5plasticdropping bottles containing washing sodasolution
»  5plasticdropping bottlescontaining
afew ml Bogenuniversal indicator
A water wash bottleto rinsewell plates
Paper towelsfor spills
A container of cleanwater
A safecontainer to dump solutionsinto and seal
(wastecontainer)
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ACtivity Preparation (approX. 15 min.):
1. Mix up the2 solutionsin plastic bottles, asdescribed below.
About 250 ml of each solutionisneeded for 5 stations.
(NOTE: Thisamount will fill all thedropping bottleswith the vinegar and the washing sodasol ution. Thesolutionskeep
if the bottlesare capped. Visitorswill only need afew ml to do the experiment.)
A =storebought white vinegar ( 5% acetic acid).
B = 0.5 molar washing sodasolution (add 11.4 grams of sodium carbonate sodato 250 ml of water).
C=Bogen'suniversa indicator (availablefrom Fischer).
2. Each station should have:
A 24well plate placed on apaper towel
* A dropping bottleof vinegar
» A dropping bottle of washing sodasolution
e A gmadl dropping bottleof indicator

Directions:

Havevisitorsdothefollowing:

Participant must wear apair of safety gogglesbefore beginning!

Put 10 dropsof vinegar in each of four wellsof thewel| plate.

Add 1 drop of Bogen'sindicator to each well with thevinegar. The color should bered.

Add thewashing sodasolution to thefirst well onedrop at atime. After each drop observethe color of the
reaction mixture. It should turnorange.

Add washing sodasol ution to the second well, counting drop until the solution turnsyellow.

Addwashing sodasolutionto thethird well, counting drop until the solution turnsgreen.

Addwashing sodasolutionto thefourth well, counting drop until thesolution turnsblue.
Havevistorsrepest the processin reverse starting with five well swith washing soda sol utionsand adding
vinegar 1 drop at atime.
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C|ean Up (approX. 15 min):

Rinsewell platesand shake dry over apaper towel.
e Wipeup spillswith paper towels.
*  All used solutionscan go down the drain with lots of water.
»  Leftover solutionscan be saved for thenext time.
»  Cleangoggleswithwindow cleaner and white paper towels.
» Dignfectingogglecabinet for full 15 minutes.

Cafety Issues: ~
Participant must wear apair of safety gogglesbeforebeginning!
Gogglesmust be sterilized beforeuse. =

Indicator solutions can stain clothesand hands. -

Stains can bewashed off hands with soap and water or alcohol . %
Whileall of these solutionscan go downthedrain, they areirritating. . 4

Cleanany spillsimmediately, and wash thoroughly if visitorsget it ontheir skin.
If solutionsgetin eyes, flushimmediately with clean water.
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'TIDS For Doing the ACtivity:

Explainthat the challengeisto find out how many color changes can beseen astheacidisneutralized with the base.
*  When participantsbegin, they can start with either the acid or washing sodasol ution.
»  Cautionthat adding solution drop-wiseisimportant in order to seeall thecolors.
*  When participantsget all thecolors, let them to experiment with the solutions.
e Theorder of colorsif starting with vinegar isred, orange, yellow, green, and blue. Various shades of these
colorscan beseen. The color order isreversed when starting with the washing soda sol ution.

Background Information:

Basicexplanation for young children:

Vinegar contains an acid; washing sodasol ution contains abase. When abase isadded to an acid they react to makea
chemical called asat, whichisnether an acid nor abase. Theindicator changescolor astheacidisused up. Itisred
whenthereisalot of acid, bluewhenthereisalot of base, and yellow when thereisamost no acid or base.

Morein depth explanation for older children:

Vinegar isa5% solution of acetic acid in water. Washing sodais sodium carbonate-- it makes abasi ¢ solution when
mixed with water. Asthetwo solutionsare mixed, the base neutraizesthe acid and the pH gradually changesfrom
about 3to 11.

ThepH isameasure of theamount of acid or basein asolution. Thelower the pH valuethe more acid inthe solution.
SolutionswithapH from 1-7 areacidic, pH of 7-14 arebasic and pH 7 isconsidered neutral.

TheUniversal indicator contains severa dyesthat change color asthe pH of the solution changes. Thecolor isauseful
indicator of thepH of asolution. Theapproximate color rel ationship to solution pH isthefollowing: RedispH 2-3,
orangeis4-5, yellow ispH 6-7, greenispH 8-9, blueispH over 9.

Credits ahd DisClaimer

Acknowledgments. These activities were Disclaimer: Reasonable care has been taken in
developed by the Sciencenter with agrant  designing the Chemistry Challenge activities. These
from the Camille and Henry Dreyfus activitiesare intended for use with children and adults
Foundation, Inc. under direct supervision of qualified adults.

Copyright Notice: All information and Anyone using thisinformation must follow all the

images presented in this document are customary and prudent procedures for the safe
- deemed to be the property of the storage, preparation, handling, and disposal of any
Sciencenter Sciencenter. The content presented here  potentially dangerous materials mentioned in this

may not be used for commercial purposes  document.
without the written consent of the

ggllegce;lt;r oat Sciencenter. Permission is granted for Anyone who uses this information, does so at their
Ith IrNY rl 45,80 personal and educational useonly. own risk and shall be deemed to have indemnified the
60?023%2 0600 Sciencenter from any injuries or damages arising

. , from such use.
WwWWw.Ssciencenter.org/chemistry

page 3



