Lab 9 – Balancing Chemical Equations

Objectives
1) Determine the occurrence of neutralization reactions by using an acid-base indicator.

2) Write chemical equations for the neutralization that occur.

3) Test other means to detect neutralization reactions.
Introduction


Indicators are weak acids that change color as the pH changes.  BTB is yellow in an acid and blue in a base.  According to the Bronsted-Lowery Theory acids are proton donors and bases are proton acceptors.  Acids always produce the hydronium ion when placed in water, bases produce hydroxide ions when placed in water.

Acids and bases combine in a neutralization reaction.  In a neutralization reaction a salt and water are always formed.  A salt is a neutral compound (neither an acid or base) formed from the positive ion of the base and the negative ion of the acid.

The following are two examples of equations representing neutralization reactions.


NaOH  +  HCl  ----------  NaCl   +  HOH


H2SO4   +   2 NaOH  ---------  Na2SO4  +  2 HOH


Notice that each of the equations are balanced, there are the same number of each kind of atom on both sides of the equation.  Neutralization reactions are really double replacement reactions where two compounds exchange positive ions.  In the above examples the hydrogen and sodium are exchanged.
Purpose


In this lab you will use bromothymol blue, as well as other probes, to examine neutralization reactions more closely and learn to balance the chemical equations that describe them.  An indicator is necessary to detect acid-base neutralization reactions because the reaction is invisible without an indicator.  The reason is that often both the reactants and the products of neutralization reactions are colorless solutions.  You can use an acid-base indicator such as BTB to detect a neutralization reaction.
Experimental Page

Procedure
1) Add 1 drop of BTB to each square and record the color.  Next, add 1 drop of base to each box with the BTB and record the color.  Finally, add two drops of acid to each box with the BTB and base and record the color after the addition of the acid.
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2) Add 1 drop of NaOH to 2 drops of HCl.  Record your observation.

3) Add 3 drops of NaOH to several of the yellow mixtures on the boxes above.  Record your observations

4) Mix 1 drop of each of the indicated solution combinations in a small beaker and evaporate the liquid on a hot plate.  Record what you observe.
NaOH + HCl
  NaOH + HNO3 
 KOH + H2SO4
NH3  +  CH3COOH


5) Place one drop of ammonia (NH3) on a gauze pad.  Observe the odor.  Next, place two drops of hydrochloric acid (HCl) on the gauze pad at the site of the ammonia drop.  Observe the odor.

Data Page

     1)  Record your results in the following table.
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2) What do you observe when you mix the HCl and NaOH without the BTB.  Why is an indicator necessary to detect these reactions?

3) What happened when you added 3 drops of NaOH to the yellow mixtures?
4) What did you observe when you evaporated the mixtures on the hot plate?

5) What happened to the odor from the cotton swab when you added HCl?

Questions
1) Write balanced equations for reactions a thru e on your experimental page.

2) Write balanced equations for reactions f thru j on your experimental page.

3)  Write balanced equations for reactions k thru o on your experimental page.
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