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Chemical Reactions and the Conservation of Mass
--DAY 1--

**Conversion I - changing Cu to Cu(NO3)2- Take approximately 1.5g of copper (Cu) wire or turnings, weigh it accurately and record the mass in the data section.  Place the sample in a 250ml beaker and carefully add 20ml of dilute nitric acid (HN03)- immediately, place a watch glass on top.  Briefly observe the reaction that is taking place.  Then set the beaker in a fume hood until the copper has completely dissolved.

The brownish-orange gas produced by the reaction is nitrogen dioxide, N02. The blue color of the solution is characteristic of many copper compounds dissolved in water.  Expressed in words the reaction is:

Solid copper plus aqueous nitric acid produces aqueous copper (II) nitrate, nitrogen dioxide gas, and liquid water.  Write the balanced reaction below (include states of matter):

**Conversion 2 - Changing Cu(NO3)2 to Cu(OH)2.  Test your solution from "Conversion 1" with pH paper.  The pH expresses the relative acidity of a solution.  A pH reading of 7 indicates that a substance is neutral.  Readings below 7 indicate acidity and readings above 7 show alkalinity (i.e. basic).  Obtain 20ml of sodium hydroxide (NaOH) solution, and test this solution with pH paper also.  Record both pH values.

pH solution                                  pH NaOH                  
Fill a 400ml beaker one-third full of, ice water or cold tap water.  Carefully place the 250ml beaker containing the "Conversion 1" solution inside the 400mi beaker so that the beaker floats in water.  Add cautiously and slowly, the 20ml of sodium hydroxide to your copper (11) nitrate solution in the 250ml beaker.  Mix the solution with a gentle, swirling motion in the 250ml beaker.  The sodium hydroxide, a base, neutralizes, or destroys, the acid properties of the excess nitric acid still present.  You will notice that this neutralization reaction produces considerable heat.

Test the resulting solution with pH paper.  If this pH test does not match the original color of the basic sodium hydroxide, add additional sodium hydroxide to the 250ml beaker while mixing until it does.  The pale blue solid termed a precipitate is copper (II) hydroxide, Cu(OH)2.  Here is how this particular reaction is expressed:

Aqueous copper (II) nitrate and sodium hydroxide combine to produce solid copper (II) hydroxide and aqueous sodium nitrate.  Write the balanced reaction below (include states of matter):

**Conversion 3 - Changing Cu(OH)2- to CuO.  Add l00 ml distilled water to the beaker containing the copper (II) hydroxide, Cu(OH)2, precipitate.  Heat to a gentle boil with a Bunsen burner (hold the beaker with beaker tongs) and stir until all the material is converted to a brown-black substance.  This substance is copper (II) oxide, CuO.  Remove the stirring rod from the beaker.  Let the beaker and the solution cool in your drawer overnight.  At this point clean up and return to your seats.

--DAY 2--

Obtain your beaker from your drawer.  WITHOUT LOSING ANY SOLID, pour off the extra liquid.  Wash the precipitate remaining in the beaker by adding about 100ml distilled water and stirring gently.  Let the precipitate settle for another 5 minutes and pour off the wash water, again leaving all solid particles in the beaker.  This process is called decanting. The conversion of copper (II) hydroxide to black copper (II) oxide is represented in this way:

Heating solid Copper (II) hydroxide produces solid copper (II) oxide and liquid water.  Write the balanced reaction below (include states of matter):

**Conversion 4 - Changing CuO to CuS04.  Add 50ml dilute sulfuric acid (H2SO4) to the black copper (II) oxide (CuO) in the beaker.  Stir gently.  The oxide will dissolve within a minute.  The blue solution results from the formation of copper (II) sulfate, CuS04.  The reaction is:

Solid copper (II) Oxide added to sulfuric acid produces aqueous copper (II) sulfate and liquid water.  Write the balanced reaction below (include states of matter):

**Conversion 5 - Changing CuS04 to Cu.  Add 7g granular zinc (Zn) to the copper (II) sulfate (CuS04) solution.  Immediately cover the beaker with a watch glass and allow to stand (swirl it gently on occasion) until the blue color disappears, which indicates the copper (II) sulfate has been used.  You can add 20ml more dilute sulfuric acid after 5 minutes if the reaction seems to be proceeding slowly.  Let the beaker stand until the zinc metal completely disappears.  Since the reaction produces hydrogen gas (H2), the absence of bubbles will indicate when the zinc metal is all consumed.  This reaction brings us back to the solid copper with which we began:

Solid zinc added to aqueous copper (II) sulfate produces solid copper and aqueous zinc sulfate.  Write the balanced equation below (include states of matter):

Allow the solid copper (Cu) to settle.  Decant off and discard the clear liquid.  Wash the copper in the beaker three times with 50ml portions of hot distilled water, stir vigorously, and let settle, decanting the wash water each time.

DO NOT LOSE ANY SOLID!!   Evaporate the water from the copper. 
Weigh your copper and evaporating dish.  Complete the calculations and questions below.
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final copper mass

% recovery =    -----------------------      X 100%

                                      
original copper mass

C.ONCLUSIONS:

1.
What type of reactions are the following conversions?

Conversion #2

Conversion #3

Conversion #4

Conversion #5

2.
How do these series of copper conversions support the theory of Conservation of Mass and the concept that atoms are merely rearranged in chemical reactions??

