Types of Chemical Reactions Lab



Name:__________________









Due Date: ______________

Objective:  
To observe different types of chemical reactions.
To classify the types of chemical reactions based on observations 
Background:

Chemical reactions involve the rearrangement of atoms or ions to create new substances with different properties. The evidence comes from observing the properties of the new substances.

The major clues which indicate a chemical reaction are:

1.  A color change - This is self-explanatory. A new color appears which indicates that a new substance is present. This substance was not present before the reaction because its color was not observed. An example would be an apple which turns brown when the fleshy part is exposed to the air.

2.  The formation of a gas (effervescence)- This is also self-explanatory. An example would be the gas which comes out the exhaust of a car. Sometimes, in the lab, you will see a gas rise from a solution. For example, when Alka-Seltzer tablets are placed in water, a gas is released.

3.  The formation of a precipitate - A precipitate is an insoluble product which forms as a result of chemical change. Usually, you will see a precipitate when two solutions are mixed. You will see a solid form which will fall (precipitate) to the bottom of the test tube. Usually, a color change will accompany the formation of a precipitate.

4.  Energy change - In an energy change, heat will be given off or absorbed. If energy is given off you will note an increase in temperature (heat) and/or light. Sometimes, heat will be absorbed - the temperature will decrease. A reaction in which energy is given off is called exothermic. Burning gasoline in a car engine is exothermic. When energy is absorbed, the reaction is endothermic. An instant ice-pack is an example of an endothermic reaction.

Procedure:  
1. Follow the instructions for each lab station.  There are a total of 12 lab stations.

2. For each reaction, record the color and appearance of the reactant(s), the evidence for a chemical reaction, and the properties of the product(s) in the data table. 
3. Read carefully and follow safety instructions on all reagent bottles.
4. You will start at one lab station and rotate through all 12 stations around the room.

5. When finished, clean the equipment you used and leave the workstation as you found it.
6. If you finish at a lab station before it is time to rotate, then return to your desk and complete the data table for that chemical reaction.

7. When the instructor announces time to rotate, move to the next lab station.

Chemical Reaction # 1
HCl(aq) and Mg(s)
(hydrochloric acid and magnesium metal)
1. Light the Bunsen burner.
2. Add 5-8 ml (2-3 pipet squirts) of HCl to a test tube in a test tube rack.  

3. Drop a 2-cm piece of Mg ribbon into the test tube.  

4. Place your thumb over the mouth of the test tube.  
5. Feel the bottom of the test tube with the back of your hand.
6. Quickly light a wooden splint and blow out the flame.

7. Insert the glowing splint about halfway down into the test tube.  Do not allow the glowing splint to contact the mixture. 

8. Record your observations.

9. Clean your lab station.  Leave it as you found it.

Chemical Reaction #2 
Cu(s) and O2(g)

(copper metal and oxygen gas)
1. Light the Bunsen burner. 

2. Hold a piece of Cu with a pair of forceps.

3. Place the Cu in the flame for about 10 seconds.  

4. Record your observations.

5. Clean your lab station.  Leave it as you found it.

Chemical Reaction #3  
CH4(g) and O2(g) and spark
(methane gas and oxygen gas)
1. Light the Bunsen burner (methane gas comes into Bunsen burner).

2. Record your observations.
3. Clean your lab station.  Leave it as you found it.

Chemical Reaction #4
H2O2(l)  

(hydrogen peroxide)
1. Light the Bunsen burner

2. Add 5-8 ml (2-3 pipet squirts) of 6% H2O2 to a test tube.

3. Add a small scoop of MnO2 to the test tube.

4. Quickly light a wooden splint and blow out the flame.

5. Insert the glowing splint about halfway down into the test tube.  Do not allow the glowing splint to contact the mixture. 

6. Record your observations.

7. Decant the liquid (pour the liquid off into the sink).  Throw MnO2 in orange garbage.
8. Clean your lab station.  Leave it as you found it.

Chemical Reaction #5
HC2H3O2(aq) and NaHCO3(s)
(acetic acid and sodium bicarbonate)
1. Light the Bunsen burner.

2. Place a pea size amount of NaHCO3 in a test tube.  

3. Add 5 ml (2 pipet squirts) of HC2H3O2 to the test tube.

4. Quickly light a wooden splint.

5. Insert the burning splint about halfway down into the test tube.  Do not allow the burning splint to contact the mixture. 

6. Record your observations.

7. Clean your lab station.  Leave it as you found it.

Chemical Reaction #6
AgNO3(aq) and CaCl2(aq)
(silver nitrate and calcium chloride)
1. Combine 2-3 mL (1 pipet squirt) of AgNO3(aq) and CaCl2(aq) in a test tube.

2. Observe the reaction for 2-3 minutes.
3. Record your observations.

4. Clean your lab station.  Leave it as you found it.

Chemical Reaction #7
AgNO3(aq) and Cu(s)

(silver nitrate and copper metal)
1. Add about 2 mL (1 pipet squirt) of AgNO3(aq) in a test tube.

2. Add a piece of Cu wire and observe the resulting reaction.  (This reaction may take a long time and you might have to come back to take final observations).

3. Record your observations.

4. Clean your lab station.  Leave it as you found it.
Chemical Reaction #8
Na2CO3(s) and HCl(aq)
(sodium carbonate and hydrochloric acid)
1. Place a pea size amount of Na2CO3 in a test tube.

2. Add about 2 mL (1 pipet squirt) of 1 M HCl to the test tube.  
3. Feel the sides of the test tube and observe the reaction for 30 seconds.

4. Quickly light a wooden splint.

5. Insert the burning splint about halfway down into the test tube.  Do not allow the burning splint to contact the reaction mixture.

6. Record your observations.
7. Clean your lab station.  Leave it as you found it.
Chemical Reaction #9
NaClO3(s) (heated)
(sodium chlorate)
1. Place a pea size amount of NaClO3 in a test tube.

2. Use a test tube clamp to hold the test tube and gently heat the tube with a Bunsen burner flame for about 30 seconds (until the reactant melts and produces gas).

3. Remove the test tube from the flame.

4. Light a wooden splint and blow out the flame.

5. Insert the glowing splint about halfway down into the test tube.  Do not allow the glowing splint to contact the mixture. 

6. Record your observations.

7. Clean your lab station.  Leave it as you found it.
Chemical Reaction #10
KSCN(aq) and FeCl3(aq)  (potassium thiocyanate & iron III chloride)
1. Put 2-3 mL (1 pipet squirt) of KSCN in a test tube.

2. Add 2-3 mL (1 pipet squirt) of FeCl2 to the test tube.

3. Record your observations

4. Clean your lab station.  Leave it as you found it.
Chemical Reaction #11
KI(aq) and Pb(NO3)2(aq) 
(potassium iodide and lead II nitrate)
1. Place 2-3 mL (1 pipet squirt) of KI in a test tube.

2. Add 2-3 mL (1 pipet squirt) of Pb(NO3)2 to the test tube.
3. Record your observations.

4. Clean your lab station.  Leave it as you found it.

Chemical Reaction #12
Ca(s) and H2O(l)
(calcium metal and water)
1. Place about 15 mL of warm H2O in a test tube.
2. Obtain warm H2O from the sink in the back of the room.

3. Put a small piece of Ca into the water.

4. Light a wooden splint and blow out the flame.

5. Insert the glowing splint about halfway down into the test tube.  Do not allow the glowing splint to contact the mixture. 

6. Add a few drops of phenolphthalein to detect if the solution is acidic (turns white) or basic (turns pink).

7. Record your observations.

8. Clean your lab station.  Leave it as you found it.

Disposal and clean up:

1. All solids should be placed on paper towels and disposed of in the general trash.
2. Decant the liquids (pour off the liquid) into the sinks (with running water) if solids are mixed with the liquids.

3. The insoluble products in the test tubes (Chemical Reactions 6, 10, 11) should be rinsed out in the insoluble disposal container in the corner sink.  Decant first if possible.  OR GIVE THESE TEST TUBES TO INSTUCTOR FOR DISPOSAL.
4. Be sure all glassware is clean and dry and all equipment is stored in the designated space.

5. Equipment that is supplementary (not part of your storage drawers) should be returned, not stored.  

6. Wipe down all surfaces with wet towels and then dry towels.  Be sure to clean the sides of the lab tables too.  Check the sink for matches and other debris.

7. Wash your hands.

Data Table

Example – (demo by instructor) 
	Reactants 

(write in words)
	

	Observations
	

	Type of Reaction
	

	Predict Products

(write in words)
	

	Equation

(write in symbols)


Data Tables

Chemical Reaction #1
	Reactants 

(write in words)
	

	Observations
	

	Type of Reaction
	

	Predict Products

(write in words)
	

	Equation

(write in symbols)


Chemical Reaction #2
	Reactants 

(write in words)
	

	Observations
	

	Type of Reaction
	

	Predict Products

(write in words)
	

	Equation

(write in symbols)


Chemical Reaction #3
	Reactants 

(write in words)
	

	Observations
	

	Type of Reaction
	

	Predict Products

(write in words)
	

	Equation

(write in symbols)


Chemical Reaction #4
	Reactants 

(write in words)
	

	Observations
	

	Type of Reaction
	

	Predict Products

(write in words)
	

	Equation

(write in symbols)


Data Tables

Chemical Reaction #5
	Reactants 

(write in words)
	

	Observations
	

	Type of Reaction
	

	Predict Products

(write in words)
	

	Equation

(write in symbols)


Chemical Reaction #6
	Reactants 

(write in words)
	

	Observations
	

	Type of Reaction
	

	Predict Products

(write in words)
	

	Equation

(write in symbols)


Chemical Reaction #7
	Reactants 

(write in words)
	

	Observations
	

	Type of Reaction
	

	Predict Products

(write in words)
	

	Equation

(write in symbols)


Chemical Reaction #8
	Reactants 

(write in words)
	

	Observations
	

	Type of Reaction
	

	Predict Products

(write in words)
	

	Equation

(write in symbols)


Data Tables

Chemical Reaction #9
	Reactants 

(write in words)
	

	Observations
	

	Type of Reaction
	

	Predict Products

(write in words)
	

	Equation

(write in symbols)


Chemical Reaction #10
	Reactants 

(write in words)
	

	Observations
	

	Type of Reaction
	

	Predict Products

(write in words)
	

	Equation

(write in symbols)


Chemical Reaction #11
	Reactants 

(write in words)
	

	Observations
	

	Type of Reaction
	

	Predict Products

(write in words)
	

	Equation

(write in symbols)


Chemical Reaction #12
	Reactants 

(write in words)
	

	Observations
	

	Type of Reaction
	

	Predict Products

(write in words)
	

	Equation

(write in symbols)


