
Water Testing
Introduction

How do chemists detect and identify certain substances or ions in water solutions? This investigation will allow you to use a method that chemists, use to detect the presence of specific ions in water solutions.

The tests that you will conduct are confirming tests. That is, a positive test confirms that the ion in question is present. In each confirming test, you will look for a change in solution color or for the appearance of an insoluble material called a precipitate. A negative result (no color or precipitate) means one of two things: either the ion is not present, or the ion is present in such low amounts that the chemical test involved is unable to produce a confirming result.

[image: image1.emf]You will conduct qualitative tests, which are tests that identify the presence or absence of a particular substance in a sample. In contrast, quantitative tests determine the amount of a specific substance present in a sample. 

You will test for the presence of iron (III) (Fe3+) and calcium (Ca2+) cations, as well as chloride (Cl-) and sulfate (SO42-) anions. These ions often are found in groundwater and tap water. Although you are familiar with the names and symbols for Ca2+, Cl-, and SO42-, the name for Fe3+— iron (III)—may look strange to you. Some elements can form cations with different charges. Iron atoms can lose either two electrons to form Fe2+ cations or three electrons to form Fe3+ cations. Thus, the name “iron cation” is not helpful enough; it does not distinguish between Fe2+ and Fe3+. For this reason, Roman numerals are added to the name to indicate the charge on the ion. Examples of other cations that must include Roman numerals in their names are copper (I), copper (II), cobalt (II), and cobalt (III).

You will complete each confirming test on several different water samples. The first solution will be a distilled-water blank—one known not to contain any ions of interest. The second is a reference solution (a solution of known composition used as a comparison)— one known to contain the sought ion.

Next, you will test an unknown solution that may contain one or more of the ions. This solution may or may not contain the ions. To determine whether these solutions contain the ions, you will compare the results you obtained with the behavior of your reference samples and with the distilled water blank.

The following suggestions will help guide your ion analysis: 

1.  If the ion is present in the unknown sample, it will probably be present in a smaller amount than in the same volume of reference solution. Therefore, the quantity of precipitate or color produced in the unknown sample will be lower than in the reference solution.

2.  Compare the color of the blank (distilled water) test with that of the sample.  Distilled water does not contain any of the ions tested, so even a faint color in the unknown confirms that the ion is present.

3.  When completing an ion test, mix the contents of the well thoroughly, using a toothpick or small glass stirring rod. Do not use the same toothpick or stirring rod in other samples without first rinsing it and wiping it dry.

4.  In a confirming test based on color change, so few color producing ions may be present that it is difficult to determine if the reaction actually took place. Here are two ways to decide whether the expected color is actually present:
· Place a sheet of white paper behind or under the wellplate to make any color more visible.

· Place the wellplate on a black or dark surface to make a precipitate more visible.

Before starting, read the procedure to learn what you will need to do, note safety precautions, and plan necessary data collecting and observations.
Procedure

If the ion of interest is present, a confirming chemical reaction will occur, producing either a colored solution or a precipitate. The chemical equations for the reactions are provided for each ion.

Calcium Ion - (Ca2+) Test

 Ca2+ (aq) 
+ 
 CO32- (aq) 
( 
     CaCO3(s)

Calcium ion

Carbonate ion

Calcium carbonate








      precipitate
1. [image: image2.emf]Place 20 drops of distilled water into one well of a 24-well wellplate, 20 drops of Ca2+ reference solution into another well, and 20 drops of the unknown sample into a third well.

2. Add three drops of sodium carbonate (Na2CO3) test solution to each of the wells.

3. Record your observations, including the color and whether a precipitate formed for each test.

4. Decide whether Ca2+ cations are present and record your results.
Iron (III) Ion - (Fe3+) Test

  Fe3+ (aq) 
+
  SCN- (aq)
 ( 
  [FeSCN]2+ (aq)

Iron (III) ion 

Thiocyanate ion 

Iron (III) thiocyanate 

 ion (reddish color)

1. Place 20 drops of distilled water into one well of a 24-well wellplate, 20 drops of Fe3+ reference solution into another well, and 20 drops of the unknown sample into a third well.

2. Add one or two drops of potassium thiocyanate (KSCN) test reagent to the well.

3. Record your observations, including the color and whether a precipitate formed for each test.

4. Decide whether Fe3+ cations are present and record your results.

Chloride Ion - (Cl-) Test

  Cl- (aq) 
+ 
Ag+ (aq)
( 
   AgCl (s)

Chloride ion 

Silver ion 

Silver chloride 

   precipitate

1. Place 20 drops of distilled water into one well of a 24-well wellplate, 20 drops of Cl- reference solution into another well, and 20 drops of the unknown sample into a third well.

2. Add three drops of silver nitrate (AgNO3) test reagent to the well.

3. Record your observations including the color and whether a precipitate formed for each test.

4. Decide whether Cl- anions are present and record your results.

Sulfate Ion - (SO42-) Test

SO42- (aq)
+
Ba2+ (aq)
(
  BaSO4 (s)

 Sulfate ion

Barium ion

Barium sulfate









   precipitate

1. Place 20 drops of distilled water into one well of a 24-well wellplate, 20 drops of SO42- reference solution into another well, and 20 drops of the unknown sample into a third well.

2. Add three drops of barium chloride (BaCl2) test reagent to the well.

3. Record your observations, including the color and whether a precipitate formed for each test.

4. Decide whether SO42- anions are present and record your results.

Clean Up

1. Wash out wellplate well with water and a little bit of soap.

2. Place wellplate upside down in the “drying area.”

3. Wipe down your tables and counters.  Throw away any paper towels.


Name: ________________________

[image: image3.emf]Per: _____  Date: _______________

Water Testing

Pre-lab Questions

1. What does a negative result in a confirming test mean?
2. Describe the differences between qualitative and quantitative tests.

3. What ions are we testing for?

4. Why do we test for these ions in distilled water and a reference solution when we know what the results will be?

5. What are the four tips that will help you in your data analysis?
1)

2)

3)

4)

6. Read the procedure and label where on the wellplate will you place each on of the tests. (example: distilled water and sodium carbonate in first well)



Hypothesis

Write a hypothesis (one or two complete sentences) that explains which of the four ions (if any) you think will be in your unknown sample.
Data Tables
	Calcium (Ca2+)

	Solution
	Observation (color, precipitate, etc.)
	Results (Is ion present?)

	Distilled Water (blank)
	
	

	Reference Solution
	
	

	Unknown
	
	

	E.C. Unknown
	
	


	Iron (III) (Fe3+)

	Solution
	Observation (color, precipitate, etc.)
	Results (Is ion present?)

	Distilled Water (blank)
	
	

	Reference Solution
	
	

	Unknown
	
	

	E.C. Unknown
	
	


	Chloride (Cl-)

	Solution
	Observation (color, precipitate, etc.)
	Results (Is ion present?)

	Distilled Water (blank)
	
	

	Reference Solution
	
	

	Unknown
	
	

	E.C. Unknown
	
	


	Sulfate (SO42-)

	Solution
	Observation (color, precipitate, etc.)
	Results (Is ion present?)

	Distilled Water (blank)
	
	

	Reference Solution
	
	

	Unknown
	
	

	E.C. Unknown
	
	


Analysis Questions

**Answer these questions in complete thoughts and sentences.**
1. Why were a reference solution and a blank used in each test?

2. What are some possible problems associated with the use of qualitative tests?

3. These tests cannot absolutely confirm the absence of an ion. Why?

4. How might your observations have changed if you had not cleaned your wells or stirring rods thoroughly after each test?
Conclusion

In a paragraph or two, write a conclusion to your lab answering the following questions.  This must be in paragraph format to receive credit.

I. What is an ion?

II. Describe what a confirming test is and how it was used in this lab.  Be specific and use examples.

III. Describe the data you found for the unknown sample in all four tests.

IV. What ions, if any, were present in your unknown sample?

V. Look back at your hypothesis.  Do your results support, some what support, or not support at all your hypothesis.  Explain why referencing your results.

H2O and


NaCO3








