Name: ______________________   Date: __________  Period:_______ Unknown: _______

Qualitative Analysis of Some Household Chemicals: Background

Experimental Problem: Identify an unknown material from a list of possible compounds.

Educational Purpose: To introduce the use of a procedure flowchart for the identification of an unknown and to improve observation & chemical testing skills.

What To Turn In:


1. The prelab


2. The postlab- Answers to Questions, Observations & In-Lab Flow Chart

Introduction:

In this experiment you will attempt to identify several materials based on their physical and chemical properties. The unknowns you will be identifying are found in everyday household items. By performing a series of tests on standards you will be able to recognize the characteristic responses of these materials when subjected to the various tests listed in the next section. These characteristic responses will allow you to identify one of these compounds when it is given to you as an unknown. A short description of what each test tests for is given below. The detailed procedures for how to perform the test are given in the procedure section.

Description of Tests:


A. Water Solubility: Determines the solubility of a compound in water; used to separate 
soluble from insoluble compounds. Soluble compounds are considered a positive result; 
insoluble negative. Standard solubility rules can be used to determine which ionic 
compounds are soluble.



1. Conductivity: Determines whether a substance can conduct electricity. Substances 


that are soluble in water can be tested for conductivity. Substances that conduct 


electricity give a positive result. Ionic compounds will conduct electricity.

[image: image1.png]Compound Class

Solubility

Important Exceptions

ATkali metals._ammonium Soluble Tone
nitrates Soluble. none
acetates soluble none
chlorides. bromides. fodides soluble A Pb. Tz
Sulfutes soluble Ba. Sr. Pb, I
Caand Ag are slightly
soluble
carbonates insoluble alkalis. ammonium
phosphates insoluble alkalis. ammonium

hydroxides

insoluble

alkalis. ammonium. Ba

Sulfides

Tnsoluble

“alkalis ammonium






B. Iodine Reaction Test: Tests for the presence of starch in a sample; gives positive test 
because the 
iodine forms a complex with starch.

C. Thymolphthalein Test: Positive if the pH of a solution is greater than 10 (a very basic 
solution) and negative if the pH is less than 10 (a weakly basic or acidic solution). 
Compounds containing hydroxide and carbonate ions give a positive test.


D. HCl Reaction Test: Tests for compounds that react with acids to produce a gas. 
Carbonates and bicarbonates are examples of compounds that give a positive test.


E. KOH Reaction Test: Tests for compounds that produce a precipitate when hydroxide 
ions are added to solution. Most +2 and +3 metal ions produce a positive test.


F. Benedict's Test: Positive if reducing sugar is present in the sample. Reducing sugars 
include those monosaccarides with a terminal aldehyde group (like glucose, below left) or an 
α-hydroxyketose (like fructose, below right) and disaccharides containing a hemiacetal or 
hemiketal (not shown)
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G. Flame Test: Helps to identify compounds using characteristic colors produced by excited 
electrons returning to the ground state. A bright yellow/orange flame indicates the presence 
of the sodium ion, a green flame is characteristic of boron. Other metals also give 
yellow/orange or green flames, but none of these metals will be present in this experiment.


H. Beilstein Test: Tests for halogens in organic compounds. A flash of green color indicates 
that chlorine, bromine or iodine is present. 


I. Silver Nitrate Test: Tests for compounds that produce a precipitate when silver ions are 
added to solution. Halide, carbonate, bicarbonate, hydroxide and sulfate ions in solution 
produce a positive test.

Qualitative Analysis of Some Household Chemicals: Prelab

1. Besides tasting them (which we would never do in lab), give at least one other way we could tell the difference between sucrose and NaCl.
2. NaCl gives a yellow flame test while KCl gives a lavender flame test. Predict what the flame test for NaOH would look like.
3. A flow chart will be used to make performing this experiment much less time consuming. A blank flowchart is found after the Procedure Check Questions. Complete the flowchart by indicating which compounds would be found in each box. All of the information you need can be found in the background, except that cornstarch and PVC are insoluble in water while fructose, sucrose and boric acid are soluble. You will complete another flow chart when you actually conduct the lab. 
4. The procedure calls for performing each test with one known compound that gives a positive test and one known compound that gives a negative test. Create a table on your paper like the one below indicating which compounds you intend to use.


Test 


 Known Positive 


Known Negative

Water Solubility










     Conductivity










Iodine Reaction










Thymolphthalein










HCl Reaction










KOH Reaction










Benedict's












Flame Test 




(green) 


(orange)

Beilstein











Silver Nitrate











5. Match each compound to the household item that contains it. You may already know some of them, others you may have to look up.
Household Item 


Chemical it contains 


Choose from this list

Baking Soda 










CaCO3
Boric Acid 










CaSO4
Chalk 











fructose

Cornstarch 










H3BO3
Epsom Salts 










MgSO4
Fruit Sugar 










CaCl2
Lye











NaCl

Plaster of Paris 









NaHCO3
Plastic 










NaOH

Table Salt 









polyvinyl chloride (PVC)

Table Sugar 









     starch (amylose)

Washing Soda 









sucrose

Ice Melt 










Na2CO3
Procedure Check Questions:
A. A positive Thymolphthalein test indicates the solution is ________________.

B. A positive Benedict’s test indicates the substance is a ________________.

C. Waste from the silver nitrate test goes ______________.

D. Which of the tests require that the compound be dissolved in water?

E. Before attempting to identify your unknown, one should perform each test with a substance

known to give a ____________ response and a substance know to give a ____________

response.

Materials:
13 household item samples & 1 unknown sample


· CaCO3
· CaSO4
· fructose

· H3BO3
· MgSO4
· CaCl2
· NaCl

· NaHCO3
· NaOH

· polyvinyl chloride (PVC)

· starch (amylose)

· sucrose

· Na2CO3
· Unknown

· 8 test tubes & rack

· 10 mL graduated cylinder

· ~40 mL deionized water

· Hot plate & beaker of water (hot water bath)

· Bunsen Burner

· Copper Wire
· Hot hands

· Test tube holder
· Tincture of iodine

· Thymolphthalein

· 1 M HCl

· 1 M KOH

· Benedict’s solution

· 1 M AgNO3
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Qualitative Analysis of Some Household Chemicals:  Procedure

Description of Test Procedures:
A. Water Solubility

Add a spatula tip full of solid to a test tube. Add 5 ml of water and mix. Waste Disposal: Soluble compounds can go down the drain. Insolubles should go into the specified waste container.


1. Conductivity

Test soluble compounds by placing the metal prongs of the conductivity indicator into the solution. The red LED will light up if the solution exhibits conductivity. Be sure to rinse testing wire ends in distilled water in-between solutions. 
B. Iodine Reaction Test

Make a solution as in A. Add 1 drop of tincture of iodine and mix. Waste Disposal: Soluble compounds can go down the drain. Insolubles should go into the specified waste container. 

C. Thymolphthalein Test

Add 2 drops of thymolphthalein solution to a tube containing 5 ml of deionized water. Note any change in color. Add a spatula tip full of the solid to be tested and mix until it dissolves. Waste Disposal: Waste container.

D. HCl Reaction Test

Put 2 ml of 1 M HCl in a tube. Add a spatula tip full of compound to the tube (do not shake the tube). Observe carefully as the compound makes contact with the solution. Waste Disposal: Waste container.
E. KOH Reaction Test

Prepare a solution as in A (make sure the solid has completely dissolved before continuing). Add several ml of 1 M KOH solution to the tube. Waste Disposal: Waste container.
F. Benedict's Test

Prepare a solution as in A (make sure the solid has completely dissolved before continuing). Add 1 ml of the Benedict's solution, mix and then heat in a hot water bath for 5 minutes. Waste Disposal: Waste container.

G. Flame Test

Prepare a solution as in A. Dip a nichrome wire in the solution and then hold in the flame of a Bunsen Burner. Waste Disposal: Waste container.

H. Beilstein Test

Heat the tip of a piece of copper wire in a Bunsen burner until no coloration is seen. Let it cool briefly, then dip it into your unknown and return it to the flame.

I. Silver Nitrate Test

Prepare a solution as in A (make sure the solid has completely dissolved before continuing). Add several drops of 1 M AgNO3 solution to the tube. Waste Disposal: In the designated container.

Standards: Before attempting to identify your unknowns, you should perform each of the tests with a compound that will give a positive response and one that will give a negative response so that you will recognize a positive and negative result when identifying your unknown. Make sure to record any and all information that you will need to recognize a positive or negative result when you see it again. 
Unknowns: Identify your unknown using the flow chart you completed for the prelab.
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Name: ______________________   Date: __________  Period:_______ Unknown: _______
Qualitative Analysis of Some Household Chemicals: Postlab

Answer the following questions, you may continue on the back or on an attached sheet of paper.

1. Identify your unknown (give the chemical name and the common household use). Support your choice by describing outcomes that led you to that conclusion.
2. Describe at least one test (not in this lab) that you could use to verify your choice and give the expected results.

3. Determine and explain any connections between a positive conductivity test and a positive solubility test.
4. List common uses of Boric Acid, Cornstarch, Epsom Salts, Lye, Plaster of Paris, Washing Soda & Ice Melt. 
5. Compare & contrast pre & during lab flow charts. Account for any differences and explain thoroughly. 
6.  What gas is produced during the HCl test?
Name: ______________________   Date: __________  Period:_______ Unknown: _______
Follow Up Assignment

1. Ask your teacher for the identity of your unknown. Were you correct? If not, explain what went wrong.

2. Given the data in the table develop a flow chart (on a separate sheet of paper) to efficiently determine the identity of an unknown if the identity is limited to one of the clear, colorless solutions below. You may not use smell in your flowchart.
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