
TYPES OF CHEMICAL REACTIONS DESIGN LAB                                                                       
	
Chemical reactions can be classified in many ways.  One classification system involves five general types of reactions: combustion, synthesis, decomposition, single replacement, and double replacement.


In this experiment you will investigate these different types of reactions by predicting the products of each reaction and using experimental evidence to test those predictions.  


SAFETY

· Use precaution when lighting and operating the gas burner.  When heating test tube contents, aim the mouth of the test tube AWAY from yourself and others.

· Do NOT look directly at burning magnesium.  The intense light may damage your eyes.

· Avoid direct contact with solutions. If skin contact does occur, flush the affected area with water.

PROBLEM

· Do the rules for predicting reaction products really work?  Specifically, are the rules valid for determining whether or not single and double replacement reactions will occur?  

· The reactions for combustion, synthesis, and decomposition have been chosen for you.  You will perform two reactions each for single and double replacement.  For each single replacement reaction, choose one metal and one solution from the materials list.  For each double replacement reaction, choose two solutions from the list.  In each case, one of the two reactions should be an expected “NO REACTION.”

MATERIALS

metals
solutions
Zn

Fe

Cu

Mg


KI

AgNO3
CaCl2

CuSO4
NaCl

Pb(NO3)2

NaOH

Na2CO3
Na3PO4
HYPOTHESIS

For each reaction you will perform, write a balanced equation including physical states.  Briefly explain the rules you used to determine which products would form, if any.  The reactants for Parts C & D have been provided.

A. Write your single replacement reactions.

B. Write your double replacement reations.
C. CuCO3(s) ( (hint: One product contains copper and oxygen, the other is a gas we exhale.) 

D. Mg(s) + O2(g) (
PROCEDURE

PARTS A & B – Single & Double Replacement

1. Record your own procedure in your secretary’s notebook for testing your chosen reactions.  This procedure must be approved BEFORE peforming it.  You will be using “small-scale” materials – pipets full of each solution and well plates for mixing the reactants.  Use no more than 5 drops of each solution.  For double replacement, 2 drops should be sufficient.  For single replacement, keep in mind that a reaction may not be immediately apparent.  Repetition of the procedure may be helpful to confirm the results.

PART C – Decomposition

2. Place a heaping microspatula of copper(II) carbonate, CuCO3, in a clean test tube.  Note the appearance of the sample in your observations.

3. Light your burner.  Using a test tube holder, heat the CuCO3 strongly in the burner flame for 1-2 minutes.  AIM THE MOUTH OF THE TEST TUBE AWAY FROM YOURSELF AND OTHERS.  After heating, another group member should ignite a wood splint and quickly place the burning splint into the test tube to test for the presence of CO2 gas (the flame should go out).  

4. Record your observations, including the results of the CO2 test.  KEEP THE BURNER LIT FOR PART D.

PART D – Synthesis/Combustion

5. Place a watch glass next to the burner.  Examine a piece of magnesium ribbon and record your observations.  Using crucible tongs, hold the ribbon in the burner flame until the magnesium starts to burn.  DO NOT LOOK DIRECTLY AT THE FLAME.  Hold the burning magnesium directly over the watch glass.  When the ribbon stops burning, place the remains on the watch glass.  Turn off the burner.  Examine this product thoroughly and record your observations.  

6. Clean your well plate, test tubes, and lab station.  Wash any liquids down the drain and wrap solids in a paper towel before discarding them in the trashcan.

OBSERVATIONS

Record your observations for each reaction in your lab notebook.

CONCLUSIONS

State whether or not your hypothesis for each reaction was correct.  Be sure to address each reaction individually and specify what products you thought would form.  Most importantly, you need to support these statements with experimental evidence from your observations.  Did you see evidence of a chemical reaction – color change, precipitate, gas, heat?  Be as specific as possible.  For example, if you predicted a gas would be produced, did you see evidence of a gas in your observations? 
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