Lab #6 - Conservation of Mass


Matter cannot be created or destroyed by a chemical change.  This very important principle is known as the law of conservation of mass.  This law applies to ordinary chemical reactions (as opposed to nuclear reactions, in which matter can be changed into energy).  During a chemical change (reaction), the atoms of one or more substances (reactants) simply undergo some “rearrangements.”  The  result of these rearrangements is the formation of new, different substances (products).   All of the original atoms are still present.  It is because of the law of conservation of mass that we are able to write balanced equations.  Such equations make it possible to predict the masses of reactants and products that will be involved in a chemical reaction.

In this experiment, aqueous solutions of three different solutions (sodium carbonate, calcium chloride and sulfuric acid) will be used to produce three separate and distinct chemical reactions.  The fact that changes occur during each reaction will be readily observable.  Note that a chemical equation can not be observed, but can be a conclusion.  The combined masses of the three solutions (and their containers) will be measured before and after each reaction has occurred.  This lab should give you a better understanding of the law of conservation of mass and its importance in chemistry.
Objective

How can we determine experimentally whether mass is conserved in a particular set of chemical reactions?  Does this lab corroborate the law of conservation of mass?
Safety
1. Always wear safety goggles and a lab apron or coat when working in the lab.

2. Handle acid with extreme caution.  Report all spills to the teacher.

Materials



Erlenmeyer Flask (50-mL)
digital balance

      1 M Na2CO3(aq) solution



graduated cylinders (10-mL)
safety glasses and apron   1 M CaCl2(aq) solution



2 test tubes (13 x 100-mm)
stopper for flask
      1 M H2SO4(aq) solution



25-mL graduated cylinder
disposable pipets
      50-mL beaker
Procedure

1.  In a graduated cylinder, measure exactly 25.0 mL of  sodium carbonate (Na2CO3(aq)) solution.   Pour into a clean, dry 50-mL Erlenmeyer flask and then stopper the flask. 

2.  Measure exactly 7.50 mL of 1M calcium chloride (CaCl2(aq)) solution and pour into a clean, dry test tube.  Label the tube and place it in a 100-mL beaker so that it does not tip over and spill.  Rinse the graduated cylinder.

3.  Repeat step 2 with 7.50 mL of 1 M sulfuric acid (H2SO4(aq)) solution.  CAUTION: Handle acid with care.  Label the tube and place it in the same 100-mL beaker so that it does not tip over and spill.

4.  Place the stoppered flask and the beaker containing the two test tubes on the lab balance and record the combined mass in your data table.

5.  Remove the flask from the balance.  Pour the CaCl2(aq) solution from the test tube into the flask.  Swirl the flask to thoroughly mix the two solutions.  Record your observations.  

6.  Restopper the flask and place it back on the balance along with the empty test tube.  Record this combined mass in your data table.

7.  Once again, remove the flask from the balance.  Pour the H2SO4 solution from the test tube SLOWLY into the flask in 4 increments using a pipet.  Swirl the flask to thoroughly mix the three solutions.  Make sure the reaction has stopped before restoppering the flask.  Record your observations.  

8.  Restopper the flask and place it back on the balance along with the empty test tube.  Record this combined mass in your data table.

9.  Wash hands before leaving the lab area.

Observations 

Observe all aspects of this lab experiment.  Be specific in your report.  Describe in detail what part of this lab you are describing and exactly what was observed.
Data - Mass Data
Mass of containers and solutions before mixing


__________ grams

Mass of containers and solutions after mixing Na2CO3 and CaCl2
__________ grams

Mass of containers and solutions after mixing all three solutions
__________ grams

Calculations 

Calculate the differences in masses between all three measurements

Discussion 

· Based on your observations, did a reaction occur between the sodium carbonate solution and the calcium chloride solution?  How do you know?  If there was a reaction, what were the products?  Were any of the products a precipitate?  If so, which one? What type of reaction was this?
· Write out and balance the reaction you observed between the sodium carbonate solution and the calcium chloride solution?  Include the phases of matter for each reactant and product, specifically indicating which product was the solid precipitate.
· Based on your observations, did a reaction occur between the sulfuric acid solution and the  mixture of the sodium carbonate and calcium chloride solutions? How do you know?  If there was a reaction, what were the products?  Were any of the products a precipitate?  If so, which one? What type of reaction was this?
· Write out and balance the reaction you observed between the sulfuric acid solution and the solid calcium carbonate that was produced from the previous reaction.  Include the phases of matter for each reactant and product, specifically indicating which product was the solid precipitate.
· Was there yet another reaction that occurred after the one you described above?  If there was a reaction, what were the products?  Were any of the products a gas?  If so, which one? What type of reaction was this?
· Write out and balance the reaction you observed from the decomposition of carbonic acid solution (H2CO3(aq)) that was produced in the previous reaction.   Include the phases of matter for each reactant and product, specifically indicating which product was the gas that was produced in the final reaction.
· Compare the three masses from your data.  Explain why there was or was not a change in mass between the three masses your recorded.
Additional Discussion Questions 

NOTE: when handing in the formal lab, you must write down the questions as well as the answers.  They must ALWAYS be in complete sentences.

1.  Why were you instructed not to stopper the flask after adding the sulfuric acid until the reaction had stopped?  What might have happened if you stoppered the flask too soon? 
2.  In your opinion, does this experiment verify your law of conservation of mass?  How might this experiment be improved to bring its results more in line with that law?

3.  Discuss how the law of conservation of mass relates not only to the mass of the products and reactants, but to the balancing of chemical equations.

4.  When you burn a log in a fireplace, the resulting ashes have a mass less than that of the original log.  Account for the difference in mass.  Does this violate the law of conservation of mass?
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