


SPOKANE FALLS COMMUNITY COLLEGEPRIVATE 


CHEMISTRY EXPERIMENT NO. 4

INVESTIGATION OF TYPES OF CHANGE
There are three types of change that are of interest to us in Chemistry.  They are Chemical changes, Physical changes, and nuclear changes.

When pieces of matter change, certain macroscopic properties are altered, when this is observed, the type of change is easy to identify.  There are times when a change occurs and there is no visible indication of change.  Therefore, unless certain instruments are used, (e.g., Geiger counter, thermometer) we could not identify the types of change, or for that matter, even tell that a change has occurred.

It must be remembered that many changes either absorb heat as they occur or they release heat as the change is taking place.  Nuclear changes involve the largest amount of heat, chemical changes are next, and physical changes involve the least amount of heat per unit of reactant.  If a change occurs, the products could have more heat than reactants, or less heat than the reactants; therefore, such changes are either endothermic or exothermic.


Here is a list of properties involving changes.


1.
All changes have a reactant(s) and product(s).


2.
Most changes involve heat (endothermic or exothermic).


3.
All changes observe the Law of conservation of matter and energy.

All changes involve the three properties listed above; here are a few concepts involving a specific type of change:

Physical changes are considered to be those changes in which the molecules remain intact, but their motion or distance between them is altered.  Some common types of physical changes would be melting or freezing, evaporation or condensation, certain types of dissolving or crystallization, sublimation, and the warming or cooling of a substance.  Remember that physical change usually involves a phase change.

Chemical changes are those which always produce a new molecule or compound with new properties in the product.  Chemical changes generally take place in a series of steps involving two particles at a time and involve the breaking and/or forming of new chemical bonds to produce the new molecule(s).  Some types of chemical change are: decomposition, single replacement, double replacement, oxidation-reduction, addition reactions, polymerization, substitution, and synthesis.  You will learn about these types of reactions as the term progresses.  Remember that chemical changes always produce new molecules (compounds) with new formulas.

As you do this exercise, there are a few things to look for as the changes occur and this will help you to classify the change as physical or chemical:


1.
If the change results in a precipitate (a solid forms), a color change, or a gas given off, then you have a chemical change.  Remember that chemical changes always produce new molecules with new properties.


2.
If none of the above occur, but the substance seems to change phase, then you are probably witnessing a physical change.  Remember physical changes contain the same type of molecule in the product but it may be found in a different phase.

In the following reactions, if heating is required, make sure you heat gradually, and the mouth of your test tube is pointed away from your neighbor.  


As you observe each reaction, here are some observations that should be made:


1.
Was heat supplied to the system from the surroundings or did the system lose energy to surroundings as the change occurs? (Exothermic, heat released, endothermic, heat supplied, or not observable).  Place the test  tube or flask on the palm of your hand if necessary. 


2.
How does the color of reactants compare to the color of the products?


3.
In what state are the reactants (solid, liquid, gas)?  In what state are the products?


4.
Did some of the reactants disappear?


5.
Was a gas produced?  Look for bubbles.


6.
Was a solid (a precipitate) produced?


7.
Do you think new molecules were formed or the same molecules in a different phase? Is there a way you could reclaim your reactant once the change has occurred?

As you observe each of the changes below, consider the eight observations you could be making about each.  Not every change will exhibit all eight of these observations.  Record your observations on this paper, and then after consideration, tell whether you believe the change was chemical or physical in characteristic.

Dispose of all finished changes in the waste bottles provided.  Make sure each waste is put in the correct waste bottle.

PROCEDURE:
1.
Put several pieces of ice in a small test tube and heat carefully over a bunsen burner.  


Observations:  

1. Exothermic, endothermic or not observable:



2. Color of reactants:


Color of products:



3. State of reactants (solid, liquid, gas):


State of products:




4. Did some of the reactants disappear?



5. Gas produced (bubbles):



6. Solid (precipitate) produced?



7. Have new compounds formed or can your get the reactant back from the product?



Conclusions:


Type of change:


Observations that led to your conclusion:

2.
To be done in a small test tube:  Put a small piece of zinc (Zn) metal in the test tube and add one dropper-full of dilute sulfuric acid (1M H2SO4).



Observations:  

1. Exothermic, endothermic or not observable:



2. Color of reactants:


Color of products:



3. State of reactants (solid, liquid, gas):


State of products:




4. Did some of the reactants disappear?



5. Gas produced (bubbles):



6. Solid (precipitate) produced?



7. Have new compounds formed or can your get the reactant back from the product?




Conclusions:


Type of change:


Observations that led to your conclusion:

3.
To be done in small test tube:  Put a piece of solid calcium carbonate (CaCO3) in the test tube and add a dropper-full of dilute hydrochloric acid (1M HCl).


Observations:  

1. Exothermic, endothermic or not observable:



2. Color of reactants:


Color of products:



3. State of reactants (solid, liquid, gas):


State of products:




4. Did some of the reactants disappear?



5. Gas produced (bubbles):



6. Solid (precipitate) produced?



7. Have new molecules formed or can your get the reactant back from the product?




Conclusions:


Type of change:


Observations that led to your conclusion:

4.
To be done in small beaker:  Put a ½  spatula full of potassium carbonate (K2CO3) into the beaker, and add 5-10 mL of water, and stir.  Put ½ spatula of cobalt chloride (CoCl2) in another small beaker, add 10-15 mL water, and stir.  Both compounds exhibit the same changes, make observations for the potassium carbonate.


Observations:  

1. Exothermic, endothermic or not observable:



2. Color of reactants:


Color of products:



3. State of reactants (solid, liquid, gas):


State of products:




4. Did some of the reactants disappear?



5. Gas produced (bubbles):



6. Solid (precipitate) produced?



7. Have new compounds formed or can your get the reactant back from the product?




Conclusions:


Type of change:


Observations that led to your conclusion:

5.
Pour the contents of the potassium carbonate beaker into the beaker containing the cobalt chloride.


Observations:  

1. Exothermic, endothermic or not observable:



2. Color of reactants:


Color of products:



3. State of reactants (solid, liquid, gas):


State of products:




4. Did some of the reactants disappear?



5. Gas produced (bubbles):



6. Solid (precipitate) produced?



7. Have new molecules formed or can your get the reactant back from the product?




Conclusions:


Type of change:


Observations that led to your conclusion:

6.
To be done in a small test tube:  Put a small piece of solid iodine (about the size of a pin head) in the test tube and carefully heat over a bunsen burner in the fume hood.


Observations:  

1. Exothermic, endothermic or not observable:



2. Color of reactants:


Color of products:



3. State of reactants (solid, liquid, gas):


State of products:




4. Did some of the reactants disappear?



5. Gas produced (bubbles):



6. Solid (precipitate) produced?



7. Have new molecules formed or can your get the reactant back from the product?




Conclusions:


Type of change:


Observations that led to your conclusion:

NOTE:  When finished, exchange the used test tube for a clean one at the stockroom window.

7.
To be done in a 125 mL erlenmeyer flask:  Put 2-4 pieces of solid calcium in approximately 30.0 mL of water.  Swirl vigorously.  Wait for a few minutes.  If nothing is observed, gently heat the flask on a hot plate.

Observations:  

1. Exothermic, endothermic or not observable:



2. Color of reactants:


Color of products:



3. State of reactants (solid, liquid, gas):


State of products:




4. Did some of the reactants disappear?



5. Gas produced (bubbles):



6. Solid (precipitate) produced?



7. Have new molecules formed or can your get the reactant back from the product?




Conclusions:


Type of change:


Observations that led to your conclusion:


























































