WD: Water Purification and Treatment (pg. 67)

1.  Until the late 1800's, Americans obtained water from local…
2.  Waste water was discarded in dry wells or leaching cesspools or 
     was just…

3.  Human wastes were usually thrown into…

4.  By 1880, about one-quarter of U.S. urban households had…

5.  As recently, as 1909, nearly all sewer wastes were released 
     without treatment into…

6.  Today, with larger quantities of sewage being generated and 
     with extensive recreational use of natural waters…

FISH KILL REMAINS A MYSTERY (pg. 67)
1.  Chemical tests have failed to reveal any unusual levels of…

2.  The following have been ruled out…
· ____________
· ____________
· ____________
WD.1 Natural Water Purification (pg. 67-68)

1.  Raindrops and snowflakes are nature's purest form of water, 
     containing only…

2.  A few centimeters below the soil surface, bacteria feed on 
     organic substances, converting them into…
3.  These bacteria thus help…

4.  In summary, three basic processes make up nature's water 
     purification system…
· EVAPORATION / CONDENSATION: 

· BACTERIAL ACTION: 

· FILTRATION: 

5.  If water is slightly acidic and passes through rocks containing 
     soluble magnesium and calcium minerals the concentrations of 
     dissolved minerals may…

6.  Water containing an excess of calcium, magnesium, or iron ions 
     does not form a soapy lather easily and is therefore called…
7.  The process of removing these ions from solution is called…
WD.3 Hard Water and Water Softening (pg. 71—73)

1.  River water usually contains low concentrations of three hard-
     water ions..

     (______________       (______________       (_____________

2.  Hard water interferes with soap's…

3.  In hard water soap reacts with hard-water ions forming…

4.  Hard water causes soap curd which can be deposited on…

     (______________       (______________       (_____________

5.  It is possible to soften hard water by removing some…

     (______________       (______________       (_____________

6.  Early forms of water softeners added…
7.  Synthetic detergents act like soap, but do not form insoluble 
     compounds with…
WD.3 Hard Water and Water Softening (pg. 71—73)

( CONTINUED )

8.  A water softener consists of a tank filled with resin beads that 
     have on them…

9.  As hard water passes through the tank the calcium and 
     magnesium cations are attracted to the resin and become…

10.  The undesirable hard-water ions are exchanged for… 

11.  Eventually the resin fills with hard-water ions and must be…

12.  Concentrated salt water flows through the resin and replaces 
       the hard-water ions with…

13.  It may not be economical to soften water unless its hardness is 
       more than…

14.  The “hardness” of water samples can be classified as…

· Soft:                                                                       ppm CaCO3
· Moderately hard:                                                   ppm CaCO3
· Very hard:                                                              ppm CaCO3
15.  A water-softening unit typically uses 5-6 pounds of sodium 
       chloride (salt) for…

16.  Water softeners are most often installed in individual homes 
       not in…

Name_________________________   Period_______   Date____________

WD.2 Laboratory Activity: Water Softening (pg. 69—71)
PURPOSE

In this laboratory activity you will compare the effectiveness of four 
water treatments for removing calcium ions from a hard-water sample 
they include…

1.  ____________________
2.  ____________________
3.  ____________________
4.  ____________________
PROCEDURE

1.  Place 5 mL of DI water into two different test tubes.  DI water is pure water 
     with no ions in it at all.
2.  Prepare the filtering equipment as shown. Lower the funnel stem so that it is 
     inside the 150 mL beaker being used to collect the filtrate.

3.  The first funnel ( # 1 ) should contain only the filter paper; it serves as the 

     control. Fill funnel # 2  one-third full of sand. Fill funnel # 3  one-third 
     full of Calgon. Fill funnel # 4 one-third full of ion-exchange resin.

4.  Each group should filter approximately 50 mL of hard water. A total of 
     150 mL is needed for one class. Do not pour any water over the top of the 

     filter paper or between the filter paper and the funnel wall. 

5.  Collect the filtrates in a 150 mL beaker.  Note: Calgon filtrate may appear 

     blue due to other additives in the softener. This will cause no problem. 

     However, if the filtrate appears cloudy, some Calgon powder may have 

     passed through the filter paper. In this case, use a new piece of filter paper 
     and re-filter the test tube liquid.

6.  After a total of 150 mL of hard water has been filtered distribute 10 mL 

     amounts of each type of filtered sample to individual groups placing 5 mL 
     (approximately two fingers amount) into two separate test tubes.

7.  Add 10 drops of sodium carbonate (Na2CO3) solution to each type test tube.  
     Does a precipitate form?  Record your observations. A cloudy precipitate 
     indicates that the Ca2+ ion was not removed.

8.  Add 10 drops of liquid soap to each test tube.

9.  Shake each test tube vigorously.

10.Compare the cloudiness ( turbidity ) of the five soap solutions. Record your 
     observations. The greater the turbidity, the greater the quantity of soap that 
     dispersed. The quantity of dispersed soap determines the cleaning 

     effectiveness of the solution.

11.Measure the  height of suds in each tube and record your observations. The 

     more suds that form the softer the water.

12.Wash your hands thoroughly before leaving the laboratory.

Data Table

	
	DI 

H2O
	Filter Paper
	Filter Paper

and 
Sand
	Filter Paper

and
Calgon
	Filter Paper and
Ion-Exchange Resin

	Reaction with sodium carbonate   (Na2CO3)
	
	
	
	
	

	Degree of cloudiness (turbidity) with soap
	
	
	
	
	

	Height of Suds

( mm )
	
	
	
	
	


QUESTIONS

1.  Rank the five different water samples as to the hardness of the water from 
     the softest ( 1 ) to the hardest ( 5 ) water sample.

1.  ____________________

2.  ____________________

3.  ____________________

4.  ____________________

5.  ____________________

2a. Which was the most effective water-softening method?  _____________
 b.  Suggest why this worked best.

3a. What relationship can you describe between the amount of hard-water   

      ion (Ca2+ ) remaining in the filtrate and the solubility of the liquid soap?

  b. What effect does this relationship have on the cleansing action of the 
      soap?

4.  Explain the advertising claim that Calgon prevents "bathtub ring." Base 
     your answer on observations made in this laboratory activity.

WD. 4 Municipal Water Purification (pg. 73-77)

1.  The water we use must be cleaned twice…

2.  Pre-use cleaning is called…

3.  Water treatment takes place at a municipal filtration and…
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WD. 4 Municipal Water Purification (pg. 73-77)

( CONTINUED )

· Below is a list of the ten typical steps used in a municipal water treatment plant to purify the water before it gets to your home.  Briefly describe each one.
1.   SCREENING: 

2.   PRE-CHLORINATION: 

3.   FLOCCULATION: 

4.   SETTLING: 

5.   SAND FILTRATION: 

6.   POST-CHLORINATION: 

7.   OPTIONAL FURTHER TREATMENT: 

8.   AERATION: 

9.   pH ADJUSTMENT: 

10.  FLUORIDATION: 
WD.4 Municipal Sewage Treatment (pg. 75—76)

( CONTINUED )
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1.  Post-use cleaning of municipal water occurs at a…

2.  The major goal of wastewater treatment is to prevent…

3.  Sewage water contains undesirable materials such as…
· (
· (
(






(
4.  Ideally, these should all be removed before "used" water is…

WD.4 Municipal Sewage Treatment (pg. 75—76)

( CONTINUED )
5.  There are six main steps in sewage treatment. Describe each of 

     the steps listed below…
1.  SCREENING AND GRIT REMOVAL: 

2. PRIMARY SETTLING:
3.  AERATION: 
4.  FINAL SETTLING
5.  DISINFECTION: 

6.  OPTIONAL TREATMENT:

A.  

B.  

C.  

6.  Gas is produced during…

7.  The SLUDGE GAS usually contains about…

8.  Methane is a good fuel and is used as a…

9.  Chlorine is probably the best known and most common…
WD.5 Chlorine In Our Water (pg. 77)

1.  The most common cause of illness throughout the world is …

2.  When added to water, chlorine kills disease-producing…

3.  Chlorine addition takes place in one of three ways…

(
(
(
WD.6 You Decide: Chlorination And THMS  (pg. 77-78)

1.  Chlorine can react with organic compounds found in water to 
     produce a substance that is harmful to humans known as…   

2.  One common THM is…

3.  Describe the possible alternative treatment methods listed and 
     list some of their disadvantages. 
(  Activated charcoal Filter:
(  Disadvantage:
(  Ozone or Ultraviolet Light:

(  Disadvantage:
(  Pre-Chlorination:
(  Disadvantage:
4.  The cause of the fish kill is     KNOWN   /   NON KNOWN    .
