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Introduction:

The first task of a chemist is to identify substances so that one can be distinguished from another.  Sometimes this is simple.  If at room conditions (temperature, pressure, humidity, etc.) substance A is a green solid, substance B is a red liquid, and substance C is a colorless, odorless gas, one can tell them apart by looking at them.  Color, odor, and physical state at room conditions are examples of physical properties.  Chemical properties are revealed, when, for example, a solid substance is placed in water or an iron nail is placed in an unknown liquid and an observable change occurs.  Every substance has both physical and chemical properties.

In this experiment, you will collect data to determine if any of four liquids are the same or if they are all different.  All the liquids have similar physical properties.  They are clear, odorless, and liquid at room temperature.  You will compare their chemical properties.  You will decide how to record you data and then reason logically to determine whether any liquids are the same or whether they are all different.
What you are doing in this lab is taking each of the 4 liquids and observing the reaction between the liquid and each of the materials.

Procedure

1. Put on your lab apron and goggles.

2. Arrange the 2 spot plates so that you have 6 rows of 4 columns.  Place them over a piece of white paper.  The purpose of the white paper is so that you can use it to write on to help you determine the identity of the liquids.  If you have only one spot plate then you will have to wash it out halfway through.  

3. Place  Liquid A into each the wells of row 1.    Use enough liquid to fill up the well half way.  Place Liquid B in each well in row 2.  Continue with Liquid C in each well of the next row and Liquid D in each well of the last row.  

4. Use  red litmus paper and place one piece in each well of the first column.  Record you observations on your data table.   Make sure to observe carefully making note of any changes that occur.

5. Repeat Step 4 using blue litmus paper placed into each well of column 2.  Record you observations on your data table. Make sure to observe carefully making note of any changes that occur.

6. Add one drop of universal indicator to each well of column 3.  Record you observations on your data table. Make sure to observe carefully making note of any changes that occur.

7. Add one piece of zinc to each well of column 4.  Record your observations on your data table. Make sure to observe carefully making note of any changes that occur.

8. Add one piece of aluminum to each well of column 5.  Record your observations on your data table. Make sure to observe carefully making note of any changes that occur.

9. Add a small amount, about the size of the head of a pin, of manganese (IV) dioxide to each well of column 6.  Record your results on your data table. Make sure to observe carefully making note of any changes that occur.  An alternate way to add the manganese (IV) dioxide is to put some on a wet wooden splint and add it that way. 

10. Using forceps, remove the pieces of litmus paper from the spot plate and place them on a paper towel.  Rinse and dry the forceps before removing the zinc.  Place the zinc in a container designated by your teacher.  Again use clean, dry forceps to remove the pieces of aluminum and place them in the designated container.  Empty the liquids remaining into a designated waste container.  Rinse the spot plate with tap water and turn it over to dry.  Any residue can be removed with a piece of paper towel with soap.  Rinse the forceps with tap water and dry with a paper towel.

11. Clean up all other materials, return your goggles and aprons, and wash your hands thoroughly.
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Prelab Questions:

1. List three chemical or physical properties of pure substances other than density.

2. How many characteristic properties of two substances must be alike for two substances to be the same ?

3. How many characteristic properties of two substances must be different for the two substances to be different ?

4. What evidence of chemical change should you look for in this lab ?

5. What data must you collect for this lab ?

6. Can you predict whether any of the liquids are the same or different ?
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Analysis & Conclusions

1.  Complete the following:

	Liquids
	List properties that are the same
	List the properties that are different

	A & B


	
	

	A & C


	
	

	A & D


	
	

	B & C


	
	

	B & D


	
	

	C & D


	
	


2. Could any of the liquids be the same?  Explain.

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

3. List 6 other physical or chemical properties that you would determine to help you characterize/identify the four liquids.

________________________________________  ___________________________________________

________________________________________  ___________________________________________

________________________________________  ___________________________________________
4. How would the information from question 3 and the experimental data you collected help you to identify the four liquids?

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

5. Suppose you are given another liquid, as an unknown, and told that it is one of the four liquids you tested.  Develop a sequence of experiments that you would use to identify the unknown liquid.

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

6. Describe a series of tests that you would do to identify an unknown gas.

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________ 
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	LIQUID A
	LIQUID B
	LIQUID C
	LIQUID D

	
	
	
	
	

	ZINC


	
	
	
	

	ALUMINUM
	
	
	
	

	MANGANESE (IV) OXIDE


	
	
	
	

	RED LITMUS
	
	
	
	

	BLUE LITMUS
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Materials

Apparatus

2 12-well spot plates

4 Beral pipettes

wash bottle

forceps

lab apron

goggles

Reagents

blue litmus paper

red litmus paper

universal indicator

aluminum

zinc

manganese (IV) oxide (manganese dioxide, MnO2)

liquids A, B, C, D

Prelab

1. Read the introduction and procedure.

2. Answer the prelab questions.

3. Construct a data table for use with this lab.  You are to make your data table on the computer using Microsoft Word or Microsoft Excel.  There will be a short explanation on how to do this either the day before the lab or the day of the lab.

What you are doing in this lab is taking each of the 4 liquids and observing the reaction between the liquid and each of the materials.
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