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Factors Affecting Rate of Dissolving for Life Savers Lab

CSCOPE Unit 10 Lesson 03 Day 2

Vocabulary
	Agitation
	
	the act of moving something vigorously; the shaking or stirring of something

	
	
	

	Crushing
	
	to break or grind something into small particles

	
	
	

	Dissolution
	
	is the process by which a solute forms a solution in a solvent

	
	
	

	Dissolving
	
	a process whose rate can be measured; the length of time required for a given amount of solute to dissolve in a given amount of solvent under a specific set of conditions

	
	
	

	Particle Size
	
	a measure of the size of individual particles as given by their diameter; since surface area = 4/3π(d/2)2 the greater the number of particles a sample is broken into, the greater their combined surface area

	
	
	

	Rate of dissolution
	
	quantifies the speed of the dissolution process; the rate of dissolution depends on (1) the temperature (2) the presence or absence of mixing (3) the surface area of the solute particles

	
	
	

	Solute
	
	dissolved particles in a solution; what IS dissolved

	
	
	

	Solvent
	
	the dissolving medium in a solution; what DOES the dissolving

	
	
	

	Stirring
	
	to move an implement continuously or repeatedly through a liquid in order to dissolve any or all of the component parts

	
	
	

	Solubility
	
	the property of a solute to dissolve in a solvent to form a homogeneous solution; the solubility of a substance depends on the physical and chemical properties of the solute and solvent

	
	
	

	Solvation
	
	also sometimes called dissolution; is the process of the attraction and association of molecules of a solvent with molecules or ions of a solute; as particles dissolve in a solvent they spread out and become surrounded by solvent molecules


Purpose:

To study the relative rates of dissolving for no stirring, for stirring, and for 

crushing to increase surface area.

Materials:

student volunteer – one per group


three Life Savers per group

Procedure:
Trial One


DO NOT CHEW OR MOVE YOUR TONGUE AROUND!



Put one Life Saver in your mouth and write down the starting time. When

the Life Saver has completely dissolved write down the ending time.  

Calculate how many seconds it took to dissolve the Life Saver.

Trial Two
MOVE THE LIFE SAVER AROUND WITH YOUR TONGUE, BUT DO NOT CHEW IT!
Put one Life Saver in your mouth and write down the starting time. Move the Life Saver around with your tongue, but do not push on it with your tongue or chew it.  When the Life Saver has completely dissolved write down the ending time.  Calculate how many seconds it took to dissolve the Life Saver.

Trial Three
CHEW THE LIFE SAVER, BUT TRY NOT TO MOVE IT AROUND WITH YOUR TONGUE!
Put one Life Saver in your mouth and write down the starting time. Chew it three times and then stop.  Hold the chewed Life Saver in your mouth, but do not push on it with your tongue, and do not move it around.  When the Life Saver has completely dissolved write down the ending time.  Calculate how many seconds it took to dissolve the Life Saver.
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Factors Affecting Rate of Dissolving for

Life Savers Lab Report
	Trial
	Starting Time
	Ending Time
	Time to Dissolve Completely

in seconds

	1
	
	
	

	2
	
	
	

	3
	
	
	


Questions:


1. What is the solvent in this lab?


2. What is the solute in this lab?


3. Which Trial (Trial One, Two, or Three) is the Trial that studies the effect of:



a. Reducing particle size to increase surface area?

b. Using stirring or agitation?

c. Avoiding stirring or agitation?

4. Which approach (crushing, stirring) caused the Life Saver to dissolve the 

    fastest? Which Trial number was this?

5. New pain medicines, such as Motrin IB Gelcaps, use an emulsion of very

    tiny medicine particles. (In this emulsion these very tiny particles are 

    suspended, but not dissolved in a liquid).  Using information about factors 

    affecting rate of dissolving, explain why taking a Gelcap would relieve pain 

    faster than taking a solid Motrin tablet?

6. The formula for the surface area of a cube is SA = 6s2, where “SA” is the 

    surface area and “s” is the length of the side of each edge of the cube

    (remember for a cube length=width=height). 

a.  Calculate the surface area of a cube of sugar whose sides are exactly

     4 cm. Be sure to show complete and correct work.

b.  Calculate the surface area of the same sample of sugar as in “6a” 

     above, but this time once it has been crushed into exactly one

     thousand cubes, each of which has sides that are exactly 0.4 cm. 

     Be sure to show complete and correct work.

c.  How many times larger is the surface area when the sample of sugar

     has been broken into one thousand cubes than it was before the 

     cube was broken? Be sure to show complete and correct work.

7. The rate at which a solute dissolves in a solvent increases as the Kelvin

    temperature increases – increasing the temperature of the solvent increases 

    the rate at which the solute goes into solution.


a. Copper (II) sulfate comes in the form of crystals, but it takes a long time

               for much of it to dissolve. Chemistry teachers often use a hot plate to 

               heat up the water when they make a copper (II) sulfate solution. 

               Explain why.


b. The rate of dissolving is proportional to the square root of the Kelvin 

               temperature:

rate of dissolving (
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 where “T” is in Kelvin
 

	Rate1
	=
	Rate2
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If the rate of dissolving for a certain amount of copper (II) sulfate was 17.122 at 20.00 (C (room temperature), then what would be the rate of dissolving for that same amount of copper (II) sulfate at 100.00 (C (the boiling point of water)? Be sure to show complete and correct work.


K = C + 273.15
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