WC.1  Solubility (Pg. 42—44)
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WC.1  Solubility (Pg. 42—44)

Directions: Place a check mark ( ( ) next to the statement that you 

        agree with or leave the space blank if you disagree with 
        the statement.

1.  _____  The solubility of a substance is the maximum amount of 

                 that substance that will dissolve in a given amount of 

                 solvent at a specific temperature
2.  _____  Water is known as the universal solvent since most 

                 everything is soluble in water.  If the solute does not 

                 dissolve in a solvent it is insoluble
3.  _____  The solubility curve for solid solutes shows a indirect 
                 relationship between the solubility of a solid solute and 
                 temperature
4.  _____  Each point on a solubility curve represents a saturated 
                 solution.  Any point above the curve represents a 

                 supersaturated solution and any point below the curve 

                 represents a unsaturated solution
5.  _____  The solubility of KNO3 in 80 °C water is 320 grams per 

                 200 grams of water
6.  _____  Temperature is the only variable that effects the 

                 solubility of a gas
WC.1: Solubility Curves of Solid and Gaseous Solutes
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1.  Which salt is least soluble in water at 20 ˚C?  __________

2.  How many grams of potassium chloride can be dissolved in 
     200  grams of water at 80 ˚C?  __________

3.  At 40 ˚C , how much potassium nitrate can be dissolved in 

     300 grams of water?  __________
4.  Which gas is the most soluble in water at 30  at ˚C?  _________  
5.  How many grams of ammonia can dissolve in 100 grams of  

     water at 35 ˚C?  __________
6.  How many grams of sulfur dioxide would dissolve in 50 grams 

     of water at 50 ˚C?  __________

7.  At 30 ˚C, 90 grams of sodium nitrate is dissolved in 100 grams 

     of water.  Is this solution saturated, unsaturated or 

     supersaturated?  _______________________________

8.  A saturated solution of potassium chlorate is formed from one 

     hundred grams of water.  If the solution is cooled from 80  ˚C to   

     50 ˚C , how many grams of precipitate are formed?  _________
9.  Which salt is most soluble at 10 ˚C?  __________
10.  Which salt is least soluble at 90 ˚C?  __________
Name_________________________   Period_______   Date___________
YOUR TURN (pg. 44-45)

1.  Refer to figure 18 (pg. 43) in answering these questions:
a.  What mass (in grams) of potassium nitrate (KNO3) will 
     dissolve in 100 g of water at 50 (C?

b.  What mass of potassium chloride (KCl) will dissolve in 
     100 g of water at 50 (C?

2.  Refer to figure 18 in answering these questions:

a.  We dissolve 25 g of potassium nitrate in 100 g of water at 
     30 (C, thus producing an unsaturated solution. How much 
     more potassium nitrate (in grams) must be added to form a 
     saturated solution at 30 (C?

b.  What is the minimum mass (in grams) of 30 (C water 
     needed to dissolve 25 g of potassium nitrate?

3.  Refer to Figure 19 (pg. 44) in answering these questions: What 
     mass of oxygen gas can be dissolved in 1,000 g of water at…

a.  10 (C ?  __________

b.  20 (C ?  __________

c.  30 (C ?  __________


d.  40 (C ?  __________
WC.11 Molecular Substances In The River (pg. 63-64)

1.  Most molecules contain atoms of…

2.  Nonmetallic molecules are held together by the attraction of one 
     atoms nucleus for an others…

3.  Ionic substances are solid crystals at…

4.  A molecular substance at room temperature may be a…
· ________
· ________
· ________  

5.  Polar molecules tend to dissolve readily in…

6.  A polar substance has an unevenly distributed…

7.  Nonpolar substances are good solvents for other…

8.  A nonpolar substance has an even distribution of…

9.  These general patterns of solubility behavior--polar dissolving 
     in polar, nonpolar dissolving in nonpolar—are often 
     summarized in the statement…

10.  That's why a nonpolar molecule     WILL   /   WILL  NOT     .
       dissolve in a polar substance.

Solubility ( Polar  Vs.  Nonpolar )

Generally, “like dissolves like.”  Polar molecules dissolve other polar molecules and ionic compounds.  Nonpolar molecules dissolve other nonpolar molecules.  Alcohols, which have characteristics of both, tend to dissolve in both types of solvents, but will not dissolve ionic solids.

Check the appropriate columns as to whether the solute is soluble in a polar or nonpolar solvent.

	
	
	Solvents
	

	Solutes
	Water            ( H2O )
	Carbon Tetrachloride       

( CCl4 )
	Isopropal Alcohol (C3H7OH)

	Sodium Chloride ( NaCl )

	
	
	

	Iodine ( I2 )

	
	
	

	Ethanol (C2H5OH)

	
	
	

	Benzene (C6H6)

	
	
	

	Bromine (Br2)

	
	
	

	Potassium Nitrate (KNO3)

	
	
	

	Toluene (C7H8)

	
	
	

	Calcium Hydroxide [Ca(OH)2]

	
	
	


Name_________________________   Period_______   Date____________

WC.12 Laboratory Activity: Like Dissolves Like (pg. 64-65)

· In this laboratory activity you will investigate the solubilities of seven solutes in…

1.  WATER:__________________  

2.  HEXANE:_________________
· PROCEDURE
1.  Lable 7 test tubes with a " W " and add 5 mL of water to each test tube. 

2.  Lable 7 test tubes with a " H " and add 5 mL of hexane to each test tube.

3.  Test the solubility of each of the seven solutes by adding a different solute to a 
     test tube with water and a test tube with hexane in it.

· FOR LIQUIDS SOLUTES: Add 1 mL ( about 20 drops ).

· FOR SOLIDS SOLUTES: Add a small spatula amount ( about a pinch).

4.  Gently mix each test tube. 

5.  Judge how well each solute dissolved in the polar solvent water and the 
     nonpolar solvent hexane. Compare each on to the other and record your 
     observations, using this key:

· S = Soluble

· SS = Slightly soluble
· IN = Insoluble

6.  Discard all test tube contents and wash the test tubes with soap
7.  Wash your hands thoroughly before leaving the lab.

	
	                         Solubility in 
	

	Solute
	Water ( H2O )
	Hexane ( C6H14 )

	Urea [ CO(NH2)2 ]
	
	

	Iodine ( I2 )
	
	

	Ammonium Chloride ( NH4Cl )
	
	

	Naphthalene ( C10H8 )
	
	

	Copper ( II ) Sulfate ( CuSO4 )
	
	

	Ethanol ( C2H5OH )
	
	

	Sodium Chloride ( NaCl)
	
	


· QUESTIONS

1.  Which solutes were more soluble in water than in hexane?

2.  Which were more soluble in hexane than in water?

3.  Explain the observations summarized by your answers to questions 1 & 2.
WC.2 Solution Concentration (pg. 45—47)

1.  SOLUTION CONCENTRATION refers to the quantity of 
     solute dissolved in a…

2.  Another way to express concentration is with…

3.  “Percent” means…

4.  A 5% salt solution could also be reported as…

5.  Other units used in expressing concentrations are…

· pph / % : __________________________________________
· ppt : ______________________________________________
· ppm : _____________________________________________
· ppb : _____________________________________________
6.         
   5      
=                    

=         50,000            .
            
100                                   


1,000,000


______________

______________

______________
Name_________________________   Period_______   Date___________
YOUR TURN: DESCRIBING SOLUTION CONCENTRATIONS (pg. 46-47)

1.  One teaspoon of table sugar (sucrose) is dissolved in a cup of 
     water. Identify the…
a.  Solute  ___________
b.  Solvent  ______________

2.  What is the general equation for percent ( % )?

· %   =   

3.  What is the percent concentration sucrose (or pph) sucrose) in 
     each solution?

a.  17 g sucrose is dissolved in 183 g water.

b.  34 g sucrose is dissolved in 366 g water

4.  What does the term saturated solution mean?

5.  A water sample at 25 (C contains 8.4 ppm dissolved oxygen. 
     The water is heated in an open pan to a higher temperature.

a.  Would the dissolved oxygen concentration in the warmer 
     water be greater or less than that in the original water?

b.  Why? 
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Down

1. Properties that depend on the number of particles in solution

3. Solution in which more solute can be dissolved

5. Solution containing a relatively large amount of dissolved solute

7. Substance present in smaller amount in a mixture

8. The solubliity of most solids as temperature increases.

1. Maximum amount of solute that can dissolve in a stated amount of solute at a given
temperature

12, Moles of solute per liter of solution

16.  Solutions in which water is the solvent are called
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