Reactions of Acids Lab
Purpose: 

· To see how pH paper can be used to identify an acid

· To observe a neutralization reaction 

· To observe reactions of acids and metals

· To observe reactions of acids and carbonates/hydrogen carbonates

· To practice making observations, and designing data tables
Safety…

· Do not breath directly any solutions in chemistry!  If something is to be smelled (and nothing is in this lab…) you should use the wafting technique previously demonstrated. 

· Use forceps and spatulas for dispensing solids! Not your fingers!

· Wash your hands when finished

· Where splash goggles and aprons

Materials:

Reagents

· 0.5 M HCl and 6.0 M HCl
· 0.5 M NaOH

· Sodium bicarbonate

· Sodium carbonate

· Calcium carbonate
· Magesium carbonate

· Potassium bicarbonate

· Copper

· Magnesium

· Iron

· Zinc

· Phenolphthalein & other indicators
· Neutral, red, blue litmus paper

· pHydrion paper

Glassware and other materials

· Stirring rod

· 2 50-mL Erlenmeyer flasks, stoppered
· 1 100-mL beaker to hold test tube

· Forceps

· Microplate w/ cap and rubber tube
· 2 plastic pipets 

· 2 test tubes 

· metal spatula

· wood splint

Clean-up:

1. Dump the well plates upside down onto paper towel in the bin provided to collect metals

2. Rinse the microplate with water and leave to dry upside down on a piece of paper towel.

3. Return all other materials to basket

4. Get checked for a clean-up sticker
Procedures: Part A: pH paper
Overview: Acids and bases are identified by using pH paper, litmus paper and indicators.  In this part you are going to test 5 liquids (a weak acid, strong acid, weak base, strong base, and water) with 4 different kinds of pH paper and 4 different indicators. 

1. Obtain a flask of HCl and a glass stirring rod

2. Wet the stirring rod with acid and carefully touch the rod to each of the kinds of pH paper (blue, red and neutral litmus paper and pHydrion paper).  Write down observations.  You should not do this directly on the table, but on a microplate or watch glass.
3. Clean your glass stirring rod and repeat with the other solutions and water.
4. Clean your glass stirring rod and throw away used pH paper.  

5. Test each indicator by dropping one drop of each indicator into separate wells of a well plate.   Drop in a few drops of each acid and base and water.  Record color changes and any other observations. 

6. Generally 

a. acids turn litmus paper _________________ and bases turn litmus paper ________________

b. If you put a piece of red litmus paper in a solution and it stayed pink would this be a good indication that the solution was acidic?  What if you used blue litmus paper?

c. In what situations should litmus paper be used? In what situations should pH paper be used?

d. Which is a stronger acid? Hydrochloric or Acetic?  How do you know?

e. Which is a stronger bas? Ammonia or Sodium hydroxide? How do you know?

Results Part A: 
Part B: Neutralization Reaction
Overview: In this lab you will be performing a neutralization reaction: mixing an acid (HCl) and a base (NaOH) so that they neutralize each other.  You will test for neutralization using pH paper and an indicator.  By the end, you should understand that an indicator can be used to identify when a solution has become neutral.

1. Fill a test tube about 1/3 full with acid. 
2. Add one drop of phenolphthalein.  Write down observations.  Phenolphthalein is an indicator.  In acidic solutions it is one color and in basic solutions it is another color.  Indicators are used to tell us when we have added enough base to completely react with an acid.  

3. Add some base to the acid.  Add slowly, swirling after each addition. Watch for a color change.
4. Note color change and test pH with pHydrion paper.  Record.
5. Keep adding acid and/or base until the pHydrion paper shows that the solution is neutral.  Is your solution a pale pink?  Usually, we use the light pink tint to identify when the acid and base have been neutralized.  If your solution is not a very pale pink, add one more drop of NaOH until it becomes light pink.
6. Write the reaction you performed including state symbols.  

7. What does neutralization mean and what is a neutralization reaction?

8. If the color change was very slight, what should the pH be?

9. Explain the results of the pH test.  

10. What color is phenolphthalein in acid?  In base?

11. What are the two products of a neutralization reaction?

Results Part B: 

-----------------------------------------------------------------Cut here -------------------------------------------------------------------
Part C: Reactions with Carbonates
1. Using the spatula scoop a small amount of each carbonate salt into separate wells.  

2. Using the 0.5 M HCl pipet, cover the carbonate material with acid and record observations.

3. Write reactions for each carbonate and acid.

Results Part C: 

-----------------------------------------------------------------Cut here -------------------------------------------------------------------
Part D: Reactions with Metals
1. Obtain a microplate and a dropper of 6.0 M HCl
2. Place 1 piece of each metal (Mg, Fe, Cu, Zn) into separate wells using the forceps
3. Drop 4-5 drops of acid into each well (one at a time) and record observations. 
4. Perform the test for hydrogen gas (with teacher supervision): connect rubber tubing to well cap.  Have a test tube ready. Place a piece of zinc in well.  Carefully cover the zinc with HCl and quickly cap the well and place the test tube over the rubber tubing.  When reaction has finished bring a lighted splint to the end of the test tube and observe.

5. Write reactions for each metal.

Results Part D: 

Conclusion:
1. What are three characteristic (types of) reactions of acids?

2. What is the difference between indicators, pH paper, and litmus paper?
