
SPOKANE FALLS COMMUNITY COLLEGEPRIVATE 


CHEMISTRY EXPERIMENT NO. 7


CHEMICAL REACTIONS
Discussion
In this experiment you will perform 8 chemical reactions.  For each, you will record general observations about both the reactants and products and state specifically why you believe a chemical reaction has or has not occurred.  You will also write the balanced equation for each reaction.

Balancing Chemical Equations
Since every chemical change abides by the Law of Conservation of Mass and Energy, no atom should be created nor destroyed through the change.  That is, a correct chemical equation shows the fact that the same number of each type atom appear on both sides of the equation.  For example:  Hydrogen gas and oxygen gas react to form water.


H2(g)  +  O2(g)  (  H2O(l)           (unbalanced)

On the left hand side (reactants) you have 2 atoms of oxygen and on the right hand side (products) you have only one.  This can be balanced by placing a 2 in front of H2O:  H2(g)  +  O2(g)  (  2H2O(l)  (unbalanced).  But this now gives 4 H on the right and 2 H atoms on the left.  So, place a 2 in front of H2 on the left:  2H2(g)  +  O2(g)  (  2H2O(l) (balanced). Now both sides of the equation have 4 H atoms and 2 O atoms.

How to recognize a Chemical Reaction
When a chemical reaction takes place, new substances are formed; i.e. the products of a chemical change display properties unlike those of the reactants.  One can identify a chemical change in the laboratory by looking for one or more of the following common observations:


1. Color change


2. Formation of a precipitate


3. Production of a gas


4. Detection of an odor


5. Release or absorption of heat (Temperature change)

SAFETY NOTES:
1. Wear safety goggles at all times.




2. Perform Reaction B in the fume hood.




3. When detecting the odor of a chemical, never smell the substance directly.    


   
    Carefully waft the odor toward you.

 


4. Dispose of all chemicals in the proper waste container.

PROCEDURE
In these experiments, the quantities of each chemical used are not critical. Avoid waste and use only the amounts indicated, however the quantities may be estimated.  Too familiarize yourself with estimating liquid volume, measure 4 ml of water in your graduated cylinder, and then transfer this to a test tube.  Note the height of the water in this type of test tube, and simply fill other tubes to this height when 3-5 ml of a solution is required.
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REACTION A

1.
Place 3-5 ml of 0.10 M copper (II) nitrate solution, Cu(NO3)2, in a 150-mm test tube. 

2.
Add 3-5 mL of 0.10 M potassium iodide solution, KI, to the same test tube.

3.
Record your observations on the data sheet. 

4.
Dispose of the solution in the labeled waste container.


REACTION B

This reaction is difficult to perform successfully.  Read the procedure, but do not perform the reaction.  The observations are made for you.

1.
Obtain a small amount of powdered zinc (¼ of a teaspoon) and twice as much powdered sulfur.  

2.
Mix them together with your spatula in your evaporating dish.  Pour this mixture directly onto your wire screen supported on a ring stand in the FUME HOOD.

3.
Heat the screen strongly with a Bunsen burner.  CAUTION: the desired reaction is somewhat violent.  Remove the flame after the reaction is complete. 


REACTION C

1.
Place a couple small pieces of CaCO3, calcium carbonate (also called marble chips or limestone), in a 150-mm test tube. 

2.
Pour about 3 mL of 1 M HCl into the test tube (enough to cover the marble chips). 

3.
Record your observations.

4.
Dispose of the waste in the proper waste container.

[image: image2.wmf][image: image3.wmf] Copper (II) Nitrate

 Cu(NO3)2
 Moderately toxic.

 LD50 = 940 mg/kg

 Wash thoroughly after handling.

 Strong oxidizing agent. Avoid contact

 with combustibles.
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 Potassium Iodide

 KI

 No special

 precautions are

 deemed necessary.
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 Zinc, powdered

 Zn

 Flammable solid

 Keep away from open flames.
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 Sulfur, powdered

 S

 Moderate fire risk.

 Skin irritant. 

 Produces toxic gas when burned.
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 Calcium Carbonate

 CaCO3
 No special

 precautions are

 deemed necessary.

[image: image12.wmf] Hydrochloric Acid

 HCl

 LD50 = 900 mg/Kg

 May be fatal if swallowed.

 Causes burns.

 Avoid contact with skin and eyes. Incase of contact flush with water for at  least 15 minutes.


REACTION D

1.
Place a small amount of solid ammonium carbonate, (NH4)2CO3, in the bottom of a clean, dry 150-mm test tube. 

2.
Using a test tube holder, heat the bottom of the test tube with the flame of a Bunsen burner. 

3.
After a few moments, carefully note the odor.  Continue heating if no odor is detected; stop heating when the odor is detected.  

4.
Observe the sides of the test tube.  Record all observations.

5.
Dispose of the waste in the proper waste container.


REACTION E

1.
In a clean 150-mm test tube, pour 2 to 3 mL of 0.1M copper(II)sulfate solution.

2.
Obtain a piece of zinc metal and immerse it in the copper sulfate solution.  

3.
Observe the contents of the test tube for 5 to 10 minutes.  Record your observations.

4.
Dispose of the waste in the proper waste container.


REACTION F

1.
Obtain a small piece of copper wire.

2.
Using tongs, heat the copper wire in the top part of a Bunsen burner flame until it is red hot.  

3.
Allow the wire to cool and record all observations.

4.
Dispose of the waste in the proper waste container.

_______________________________
 Ammonium Carbonate

 (NH4)2CO3
 LD50 = 96 mg/Kg

 Irritating vapors

 when heated.

_______________________________


 Copper (II) sulfate

 CuSO4
 Harmful if

 swallowed

 Skin and respiratory irritant.

 LD50 = 300 mg/kg




 Copper

 Cu

 PEL = 1.0 mg/M3

 No special precautions

 are deemed necessary.










REACTION G

1.
In a 150-mm test tube, dissolve a small amount of sodium carbonate, Na2CO3, in 3-5 mL of distilled water.

2.
Mix the solutions well and record your observations. 

3.
Keep this test tube for Part H.


REACTION H

1.
In a clean 150-mm test tube, dissolve a small amount of Strontium Nitrate, Sr(NO3)2, in 3-5 mL of distilled water. 

2.
Pour this solution into the test tube from Part G.  

3.
Record your observations.

4.
Dispose of the waste in the proper waste container.




 Sodium Carbonate

 Na2CO3
 LD50 = 117 mg/kg

 Skin irritant

 Wash thoroughly after handling. 




 Strontium Nitrate

 Sr(NO3)2
 Moderately toxic.

 LD50 = 540mg/kg

 Possible skin irritant.

 Wash thoroughly after handling.

 Avoid contact with combustibles;

 strong oxidant.  

DATA SHEET




NAME__________________________








Instructor_________________________________

List five observations that indicate a chemical reaction has taken place:

1.

2.

3.

4.

5.

REACTION A
Observations:  (This reaction has been done for you to illustrate the completion of the data sheet.)  

A brown/green precipitate formed immediately when the two solutions were mixed.

Reactants: Cu(NO3)2 (aq)  +  KI (aq)
Products:  CuI2 (s)  +  KNO3 (aq)
Evidence of reaction:  Change of color and formation of a precipitate.
Balanced equation:   Cu(NO3)2 (aq)  + 2 KI (aq)  ----->  CuI2 (s)  + 2 KNO3 (aq)
REACTION B
Observations:  Violent reaction.  Flash of light, sparks, a hissing sound, thick cloud of smoke produced.

Reactants:

Products:   ZnS

Evidence of reaction:

Balanced equation:

REACTION C
Observations:

Reactants:

Products:  CaCl2  +  CO2  +  H2O

Evidence of reaction:

Balanced equation:

REACTION D
Observations:

Reactants:

Products:  NH3  +  CO2  +  H2O

Evidence of reaction:

Balanced equation:

REACTION E
Observations:

Reactants:

Products:  ZnSO4 + Cu

Evidence of reaction:

Balanced equation:

REACTION F
Observations:

Reactants:

Products:  CuO

Evidence of reaction:

Balanced equation:

REACTION G
Observations: This is not a chemical reaction, but rather a physical change since
                       the substance is just dissolving in the presence of water
Reactants:   
Products:       
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Evidence of reaction:

Balanced equation:

REACTION H
Observations:

Reactants:  

Products:  SrCO3  +  NaNO3
Evidence of reaction:

Balanced equation:
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