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Introduction:

One of the most important components of any chemistry course is the laboratory experience.  Although you may have performed experiments in other science courses, and may be familiar with some of the laboratory equipment, there is, nevertheless, a great deal more to be learned about the equipment and procedures used in a chemistry laboratory.

A number of important procedures need to be mastered in order for you to perform the experiments in this course successfully.  You will need to learn what types of equipment are available, and what they are used for.  You will need to know how to use a Bunsen burner, how to filter liquids, how to handle solid chemicals and solutions, and how to heat materials safely.  It is important to learn to make accurate measurements using graduated cylinders, thermometers, and balances.  In addition, you need to learn how to take necessary precautions so that you can work safely in a laboratory.

In this introductory experiment, you will have a chance to learn these laboratory techniques as you perform an experiment involving an aqueous (water) solution of calcium hydroxide, Ca(OH)2, commonly called limewater.  Limewater is used as a test for the presence of carbon dioxide, CO2, an important product of animal respiration.  When carbon dioxide is bubbled through limewater, a cloudy appearance is noted.  This cloudiness is called a precipitate.

This lab has several objectives which you should be aware of as you go through the lab. 
Read over the list below.  This explains the objectives of the lab.   
1. Demonstrate mastery of essential laboratory techniques and procedures, and familiarity with lab equipment.

2. Practice safe laboratory procedures.

3. Observe chemical reactions.

4. Interpret the results of chemical reactions.
You are graded on all of the objectives, so if you are demonstrating unsafe lab practices in the lab, that would be reflected on your grade.    Lab safety is something that is an objective on all labs.  If you are not wearing your goggles, chewing gum, or violating any of the lab rules that we have, your grade in the lab will be lowered.
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1. Read through the lab and make a list of all equipment and reagents (chemicals) that you will need for this lab.
_______________________________

_________________________________

_______________________________

_________________________________

_______________________________

_________________________________

_______________________________

_________________________________

_______________________________

_________________________________

2. Briefly, in your own words, state the purpose of this lab.
.______________________________________________________________________

.______________________________________________________________________

.______________________________________________________________________

      3.
List 10 safety rules that are important to remember when working in the lab.


_______________________________

_________________________________

_______________________________

_________________________________

_______________________________

_________________________________

_______________________________

_________________________________

_______________________________

_________________________________

Procedures:

Part 1:
Lighting a Bunsen burner

1. Put on your safety goggles.  These must be worn at all times in the lab.

2. Obtain a Bunsen burner.  Most Bunsen burners are constructed in a similar fashion.  There is an inlet for the gas (methane, CH4), an adjustment for the flow of gas, and an adjustment for the flow of air (which contains oxygen, O2, which is necessary for the combustion, or burning, of the methane, CH4).  A proper mix of air and gas will yield a faint blue flame for maximum heat and minimum soot.  Identify the gas adjustment and air adjustment for your burner.  Before you light the burner, turn the air adjustment to allow as little air as possible.     Refer to question 1.

3. Before you light the burner, check to make sure that all students nearby are wearing their safety goggles.  Have a match or sparker ready before you turn on the gas.  Light the burner by turning on the gas and holding the spark lighter or match above the barrel of the burner.

4. Adjust the flame to a blue color by changing the flow of air and the flow of gas.  Allow the instructor to check your flame.   Refer to question 2.

5. Turn off the burner and have your lab partner(s) light the burner, as per above instructions.

6. Go on to the next part of the experiment.

Part 2:
Making a Limewater Solution

1. In order to make the limewater solution, you must be able to use a lab balance.  We will commonly use an electronic centigram balance.  To use this balance, you simply turn it on, press TARE or ZERO to zero it out (it should read 0.00g), and then make your measurements.  Always use weighing paper, a plastic weighing boat, or some other container (e.g. the beaker you are going to use to make your solution) to hold the solid you are weighing.  A useful feature of the TARE control is that you can put your paper, boat, or beaker on the scale, and then press TARE to zero out this mass.  Then, when you add the solid, the scale reading will be that of the solid alone.    Refer to question 3.

2. Remember, chemicals are measured in a container, or on weighing paper or boat, never directly on the balance pan.  Place a clean, dry 250-mL beaker on the pan of the balance, and press TARE to zero out this mass.  The balance should now read 0.00g.

3. A solution has two parts, a solute and a solvent.  Limewater is calcium hydroxide, the solute, dissolved in water, the solvent.  (We will use water as a solvent often.)  Place approximately 3 g of calcium hydroxide (Ca(OH)2) in the beaker and record its mass to the one hundredths place.  (It does not have to be exactly 3.00g !)

4. Use the graduated cylinder to measure 175 mL of deionized water and add the water to the calcium hydroxide in the beaker.  For this experiment, it is not important to know the exact amount of liquid, so you do not have to measure exactly.  Be sure you have your eye at the level of the liquid in the graduated cylinder, and that you read the level of water at the bottom of the curved meniscus.  Refer to question 4.

5. Stir the solution with a stirring rod.  Calcium hydroxide is difficult to dissolve.  Heating the solution will speed the process.  Set up a ring stand with 2 rings and a wire gauze as shown in the figure.  Set the beaker on the wire gauze, with the second ring around the beaker, approximately 2 cm below the top edge of the beaker.  Place a Bunsen burner beneath, and heat the solution gently, stirring constantly for 5 minutes.  Not all of the solid will have dissolved, even after heating.  Turn off the burner.  Use tongs, glove, or cloth to carefully remove the hot beaker from the ring stand and place it on the lab table.  Let the solution cool and settle while you set up a filtration apparatus.    Refer to question 5.

6. The filtration apparatus is shown in the figure below.  Be sure you use a cool ring to hold the plastic funnel.  Filter paper is normally in the shape of a circle.  Fold it carefully in half, and then in quarters.  Open the paper so that it forms a cone (one thickness of paper on one side and three thicknesses on the other side), and place it in the funnel.  Use a piece of filter paper that comes within a centimeter of the top of the funnel.  Moisten the paper with a few drops of deionized water.  The paper should fit snugly and adhere to the funnel.   Refer to question 6.

7. Pour the solution down the stirring rod into the funnel as demonstrated.  Allow the clear solution to filter into the clean beaker below.  (Do not "poke" the filter paper/funnel with the stirring rod; it is easy to tear.)  If the filtrate is not clear, you will have to refilter.  You will use the clear solution for Parts 3 & 4.  Put the filter paper and any solid it may contain into the place designated by your teacher.

Part 3:
Reaction of Limewater and Carbon Dioxide

Note that this part might be omitted or done as a teacher demonstration.  Please refer to your lab notes to check on your instructions for the lab with regard to this part.
1. Place approximately 35 mL of clear limewater into a 125-mL Erlenmeyer flask. Place a straw into the solution.

2. Gently blow into the end of the straw.  You exhale carbon dioxide (among other gases).  Continue to exhale into the straw until you observe a change.  Record your observations.    Refer to questions  7  &  8.

3. Pour the solution into the container designated by your teacher.

Part 4:
Interpreting the Results of Other Reactions

1. Using a thermometer, measure the temperature of the acid solution, to the nearest 0.5 degree Celsius, and record it.  Rinse the end of the thermometer with water after removing it from the acid.

2. Obtain a piece of magnesium (Mg) metal.  Carefully drop the magnesium into the hydrochloric acid and quickly place the stopper onto the flask.  Carefully observe and record your observations.

3. Throughout the reaction record the temperature of the acid.  Record the highest temperature obtained.
4. Repeat steps 2 - 6, except use 1 scoop of sodium carbonate (Na2CO3), instead of the magnesium.  Record all measurements and observations.  Refer to question 9.

5. Rinse all glassware.  Dispose of the acid, and leftover sodium carbonate as directed by your teacher.

6. Before leaving the laboratory, clean up all materials and wash your hands.  Refer to question 10.

QUESTIONS THAT WERE CONTAINED IN THE LAB PROCEDURES.
Question 1: What 2 gases react to provide the flame from the Bunsen burner ?

_____________________________________________________________________

Question 2:  Why do you want the flame to be blue ?

_____________________________________________________________________

Question 3:  What does the TARE control on the electronic balance do ?

_____________________________________________________________________

Question 4:  What is the solute in limewater, and what is the solvent ?

_____________________________________________________________________

Question 5:  Why do you need to heat the solution ?

_____________________________________________________________________

Question 6:  Why is filter paper folded as described ?

_____________________________________________________________________

Question 7:  What do you expect to happen to the limewater ?

_____________________________________________________________________

Question 8:  What is a precipitate ?

_____________________________________________________________________

Question 9:  Why are you repeating this experiment with sodium carbonate ?

_____________________________________________________________________

Question 10:  What are you  to do with waste and leftover materials from this lab ?

_____________________________________________________________________
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Part 2 Data Table: Complete the data table below when doing part 2.

DATA TABLE

	Mass of beaker (in grams)
	

	Mass of beaker + calcium hydroxide (g)
	

	Mass of calcium hydroxide alone
	


Part 4 Data Table: Complete the data table below when doing part 5.

DATA TABLE

	
	Hydrochloric acid and Magnesium reaction
	Hydrochloric acid and Calcium Carbonate reaction

	Temperature before


	
	

	Temperature after


	
	

	What happens in the reaction?
	
	

	What happens to the limewater?
	
	


Answer the following questions after completing the lab.  

These questions should be well thought out and answered completely.

1. In part 4, was carbon dioxide produced in either reaction ?   How do you know?

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

2. What observations in Part 4 lead you to believe that chemical reactions occurred?

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

3.
Why is it necessary to filter the limewater before using it ?
_______________________________________________________________________

_______________________________________________________________________

4. 
Why is it necessary to use a beaker or some other container when you find the

mass of solids?

_______________________________________________________________________

_______________________________________________________________________

5. a)
 If you were to find the mass of the hydrochloric acid and the mass of the 
magnesium 
strip before the reaction, how would the mass compare with the mass 
of the material remaining in the flask after the reaction was complete?

______________________________________________________________________

______________________________________________________________________

    b) 
If you were able to contain the gas produced (rather than let it escape as you did), 
how would those masses before and after compare?

______________________________________________________________________

______________________________________________________________________

6.  Matter in three different phases was observed in this experiment.  

Give two examples from the experiment of each phase.

Solid
_______________________

_______________________

Liquid
_______________________

_______________________

Gas
_______________________

_______________________
7.  Remember that your lab requires a separate sheet for each of the following:
· Sources of error

· Summary

· Lab notes

Refer to the GENERAL LAB PAGES if you have any questions about the order or the format of the lab.
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Teacher guide.

Materials for each bin  (probably 4 each)
Bunsen burner & sparker


funnel

stirring rod 




250-mL beaker (2)

125- or 250-mL Erlenmeyer flasks (2)

wire gauze 




thermometer

50- or 100-mL graduated cylinder

2 rings (1 that fits around beaker)

Materials for the class

centigram balance

filter paper

ring stand

Reagents

calcium hydroxide (beakers)

sodium carbonate (beakers)

magnesium metal (strips) (beakers)

1.0M hyrdrochloric acid (HCl) (flasks)
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