TITLE:

TYPES OF CHEMICAL REACTIONS

PURPOSE:
To examine four types of chemical reactions (synthesis, decomposition, single replacement, and double replacement) by recording observations before and after each chemical reaction, and by writing a balanced chemical equation for each reaction observed.

BACKGROUND INFORMATION:


A chemical change or chemical reaction will bring about an entirely new substance whose composition has been altered and whose chemical properties would be new.  The new identity, brought about by a chemical reaction, is permanent and can only be altered by another chemical reaction.  For example, the decomposition of water through electrolysis will produce 2 new substances, hydrogen and oxygen.  These new substances will permanently have new identities whose compositions will be entirely different from water.  At room temperature hydrogen and oxygen are gases, while water is a liquid.  To alter the new properties of hydrogen or oxygen, another chemical reaction is required.


In a decomposition reaction, one or more substances break down into simpler substances. 


Example:
2H2O ( H2 + O2

Fundamental Equation:  AX ( A + X


In a synthesis (composition) reaction, two or more substances, either elements and/or compounds, react to form a new substance or substances.


Example:
2Cu + O2 ( 2CuO


Fundamental Equation:  A + X ( AX


In a double replacement reaction, for two compounds in solution, the two metallic ions will replace each other.


Example:
AgNO3 + NaCl ( NaNO3 + AgCl


Fundamental Equation: AX + BY ( AY + BX


In a single replacement reaction, one substance of a compound will be replaced by another substance from outside the compound.


Example:
Mg + 2HCl ( MgCl2 + H2

Fundamental Equation: A + BX ( AX + B

MATERIALS:


metal spatula


5 test tubes

test tube holder
test tube rack

2 or 3 wood splints

evaporating dish
crucible tongs

pop bottle

film canister


striker


scissors 

eggs

    (hydrogen generator)
Bunsen burner

goggles

aprons
CHEMICALS:


copper (II) carbonate solid
1-magnesium ribbon

1-copper wire


lead (II) nitrate solution
sodium carbonate solution
zinc metal solid


potassium iodide solution
copper (II) sulfate solution
3.0 M HCl

PROCEDURE:

Safety:
Wear goggles the entire lab.  Use appropriate disposal methods.  Follow instructor’s directions. 

1. 
Decomposition Reactions


a.
Demonstration:  Genie in the Lamp.  RECORD your observations.


b.
Place 1 cm of copper (II) carbonate, CuCO3, into a test tube.  (About a pinky-width.)
RECORD your observations of the substance.  Using a test tube holder, gently heat the test tube for about 2 minutes. Insert a burning splint into the test tube. RECORD your observations.  Trash.
2.
Synthesis (Composition) Reactions

a.
Place an empty evaporation dish next to the bunsen burner.  Obtain a small strip of magnesium ribbon.  RECORD your observations of the ribbon.  Using a pair of crucible tongs, hold the ribbon in the burner flame until it begins to burn.


CAUTION: MAGNESIUM BURNS WITH A BRIGHT FLAME.  DO NOT LOOK DIRECTLY AT THE FLAME; ITS BRIGHTNESS MAY CAUSE EYE DAMAGE.


Hold the burning magnesium over the evaporating dish.  After it has stopped burning, examine the product.  RECORD your observations.  Trash.
b.
RECORD your observations of a clean piece of copper wire.  Using crucible tongs, hold one end of the copper wire in the hottest part of the flame of your burner for 10 seconds.  Remove the wire from the flame and let it cool.  RECORD your observations.  Trash.
3.
Double Displacement Reactions

a. 
RECORD your observations of lead (II) nitrate (Pb(NO3)2) and sodium carbonate (Na2CO3) solutions.  Next place 2 drops of lead (II) nitrate in one test tube.  Now add 2 drops of sodium carbonate.  RECORD your observations. Place in the waste beaker.

b.
RECORD your observations of potassium iodide (KI).  Next place 2 drops of lead (II) nitrate into a clean test tube. Now add 2 drops of potassium iodide.  RECORD your observations. DO NOT dispose of these chemicals in the drain.  Place in the waste beaker.

4.
Single Replacement Reactions

a.
RECORD your observations of a solution of copper (II) sulfate (CuSO4).  Next, place 20 drops of copper (II) sulfate into a clean test tube.  RECORD your observations of a clean piece of zinc.  Now place the piece of zinc into the test tube containing the copper (II) sulfate solution and let it remain there until the end of the lab.  Record the observations before disposing of them. Compare the liquid in the test tube with the control copper (II) sulfate that is in the dropper bottle.  Remove the zinc from the solution and RECORD your observations of the metal and the sulfate solution.  DO NOT dispose of these chemicals in the drain.  Place in the waste beaker.
b.
Using 3.0 M HCl, hydrochloric acid, fill a film canister that has been prepared as a hydrogen generator about 1/3 full.  RECORD your observations of the acid.  Add one piece of zinc metal to the film canister. RECORD your observations. Place in the waste beaker.

5.
Synthesis Reactions

a.
Using a test tube holder, hold a test tube over the closed film canister to collect the gaseous product.  Keep the test tube inverted (upside down).  Slowly insert a lighted wooden splint into the mouth of the clean test tube.  RECORD your observations.  This reaction will be observed again in the EGG-SPLOSIVE  portion of the experiment.

Perform the EGG-SPLOSIVE portion of the lab.  RECORD your observations.

ANALYSIS:


DATA TABLE: OBSERVATIONS OF CHEMICAL REACTIONS

Substance
Before Reaction
During Reaction
After Reaction
	Decomposition Reaction a. 

hydrogen peroxide liquid


	
	
	

	Decomposition Reaction b.

copper (II) carbonate


	
	
	

	Synthesis a.

magnesium ribbon 

oxygen gas
	
	
	

	Synthesis b.

copper wire

oxygen gas
	
	
	

	Double Replacement a. 

lead (II) nitrate solution 

sodium carbonate solution
	
	
	

	Double Replacement b.

lead (II) Nitrate Solution

potassium Iodide Solution
	
	
	

	Single Replacement a.

copper  (II) sulfate solution

zinc metal
	
	
	

	Single Replacement b.

hydrochloric acid

zinc metal
	
	
	

	Synthesis a.
hydrogen gas

oxygen gas
	
	
	

	EGG-SPLOSION
	
	
	


CONCLUSION:  Show the states of matter for the reactants and the products.
Decomposition Reaction a.

Write the balanced chemical equation for the decomposition of hydrogen peroxide.

Decomposition Reaction b.

Write the balanced chemical equation for the decomposition of copper (II) carbonate.

Synthesis a.


Write the balanced chemical equation for the synthesis of magnesium oxide.

Synthesis b.


Write the balanced chemical equation for the synthesis of copper (II) oxide.

Double Replacement a.


Write the balanced chemical equation for the double replacement (a.) between lead (II) nitrate and sodium carbonate.

Double Replacement b.


Write the balanced chemical equation for the double replacement reaction (b.) between lead (II) nitrate and potassium iodide.

Single Replacement a.


Write the balanced chemical equation for the single replacement reaction (a.) between copper (II) sulfate and zinc.

Single Replacement b.


Write the balanced chemical equation for the single replacement reaction (b.) between zinc and hydrochloric acid.

Synthesis a.

Write the balanced chemical equation for the synthesis of water vapor.  This is produced with the hydrogen gas and the burning splint.
