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Prior Knowledge Questions (Do these BEFORE using the Gizmo.)
There are several definitions of acids and bases. According to the Brønsted-Lowry definition, an acid is a substance that is capable of donating a proton to another substance. A base is a substance that accepts protons. When an acid and a base are combined, the acid is neutralized as the base accepts the protons produced by the acid. 

One way to determine if a solution is acidic or basic is to use litmus paper, as shown above. There are two types of litmus papers: red and blue.
How does litmus paper indicate an acid? ___________________________________________

How does litmus paper indicate a neutral substance? _________________________________
How does litmus paper indicate a base? ____________________________________________
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Gizmo Warm-up
Litmus is an example of an indicator, a substance that changes color depending on its pH (pH is a measure of the concentration of protons, or H+ ions). In the Titration Gizmo™, you will use indicators to show how acids are neutralized by bases, and vice versa.

To begin, check that 1.00 M NaOH is selected for the Burette, Mystery HBr is selected for the Flask, and Bromthymol blue is selected for the Indicator.
1. Look at the flask. What is the color of the bromthymol blue indicator? __________________

2. What does this tell you about the pH of the solution in the flask? ______________________

Solutions with a pH below 7.0 are acidic, while those with a pH above 7.0 are basic.

3. Move the slider on the burette to the top to add about 25 mL of NaOH to the flask. What happens, and what does this tell you about the pH of the flask?  

_________________________________________________________________________

	Activity A: 

Acids and bases
	Get the Gizmo ready: 

· Click Reset. Select 1.0 M HNO3 for the Burette and Mystery NaOH for the Flask.

· Select Phenolphthalein for the Indicator.
· You will need a scientific calculator for this activity.
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1. Describe: The equation for the reaction of nitric acid (HNO3) and sodium hydroxide (NaOH) is shown on the bottom right of the Gizmo.
A. What are the reactants in this reaction? ___________________________________

B. What are the products of this reaction? ____________________________________

2. Carefully add HNO3 into the flask until the phenolphthalein begins to lose its color. Stop adding HNO3 when the color change is permanent.

A. How much (HNO3) was required to cause the indicator to change color? __________

B. What can you say about the pH before and after the last drop of HNO3 was added?

___________________________________________________________________
3. Explore: Click Reset and change the indicator to Bromthymol blue. Add exactly 8.9 mL of HNO3 to the flask.
A. What does the color of the indicator tell you about the current pH of the flask?

___________________________________________________________________
B. Add one more drop of HNO3. What does the color tell you about the pH now?

​​​​​​​___________________________________________________________________

C. If you combine the results of this question with the results from question 3B, what do you know about the total pH change caused by adding the last 0.1 mL of HNO3?

___________________________________________________________________
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