Name 
   
Class _________    
Due Date _______________
Lab 5: Acids, Bases, and pH
_________________________________________________________________________________________________________________________         
Purpose
How are indicators used to determine the pH of common household items?
Introduction
Many household liquids have either acidic or basic (alkaline) properties, things like cleaning products tend to use this to their advantage. For example, acids taste sour and can be used to clean windows and countertops. Bases tend to taste bitter and feel slippery and can be used to lift a stain or unclog a pipe. Both strong acids and strong bases can be very dangerous and cause irritation or even burn your skin, so it is important to be very careful when using such chemicals. In order to measure how acidic or basic a liquid is, one must use the pH scale as illustrated below:
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The strength of the pH scale is determined by the concentration of hydrogen ions (H+) where a high concentration of H+ ions indicate a low pH and a low concentration of H+ ions indicate a high pH. The pH scale ranges from 0 to 14 where 0 to 6 is classified as acidic, 7 neutral (neither a base or an acid) and 8 to 14 is classified as basic.  Whether a solution is acidic or basic can be determined by the use of an indicator. An indicator is a substance which changes color when then pH goes above or below a certain value.  In this investigation you will use various indicators and the pH scale to determine the pH of different household substances

Materials

· Spot Plate

· pH paper

· litmus paper (blue and red)

· phenolphthalein
· bromothymol blue
· 3  unknown substances

· HCl

· NaCl

· NaOH
· Water

· Salt water
· Various household substances (see chart) 

Pre-Lab Predictions

According to the video what chemical does red cabbage have in it that allows it to be used as an indicator?
_______________________________________________

Critical thinking: what could happen to red cabbage grown in soil that is either very acidic or basic?

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Predict Look at each of the liquids being tested. Predict whether each of the substances is acidic, neutral or basic. Circle one. (Think about the properties of acids and bases.)
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Procedure

Part A:  Determining Indicators 

1. Obtain a dropper bottle of HCl, NaOH, salt water, water, and a spot plate (rise and dry the spot plate)
2. Place one to two drops of water, salt water, HCl (acid), and NaOH (base) in separate depressions on the spot plate. (place a sheet of paper underneath and record what solution is where)
3. Test each solution with a separate piece of red litmus paper and record your data in table 1

4. Repeat step 3 with blue litmus paper this time and record your data in table 1
5. Place 2 drops of phenolphthalein in each of 4 new depressions in the spot plate and add one drop of each of the liquids (water, salt water, HCl and NaOH) record your data in table 1

6. Repeat step 5 with bromothymol blue instead of phenolphthalein and record your results in table 1
7. Clean and dry your spot plate and discard any used litmus paper.

8. Complete Indicator questions 1-4 before continuing to part B
Data Table 1

	Substance
	Red Litmus
	Blue Litmus
	Phenolphthalein
	Bromothymol Blue

	NaOH
	
	
	
	

	HCl
	
	
	
	

	Salt water
	
	
	
	

	Water
	
	
	
	


Indicator Questions:

1. What kind of solution will turn red litmus paper blue? 

___________________________________

2. What kind of solution will turn blue litmus paper red? 

___________________________________
3. What kind of solution will turn phenolphthalein pink? 

___________________________________
4. What kind of solution will turn bromothymol blue yellow?
___________________________________
Part B:  Testing household liquids 


1. Place several drops of each of the household items into the depressions on the spot plate. Use a sheet of paper under your spot plate to make note of what is in each depression.

2. Test each of the household items by dipping pH paper into the solution and then use the key to determine the pH. Record your results on data table 2.

3. Repeat the previous step with red and blue litmus paper this time and record your observations in table 2.

4. Complete data table 2 by determining if each solution is an acid or a base

Data Table 2

	Substance
	pH paper
	Red Litmus
	Blue Litmus
	Acid or Base

	Mr. Clean
	
	
	
	

	Windex
	
	
	
	

	Wisk
	
	
	
	

	Vinegar
	
	
	
	

	Lemon Juice
	
	
	
	

	Hand Lotion
	
	
	
	

	Milk
	
	
	
	

	Hand soap
	
	
	
	

	Tap water
	
	
	
	

	Unknown 1
	
	
	
	

	Unknown 2
	
	
	
	

	Unknown 3
	
	
	
	


Analyze and Conclude

Discussion Questions (FULL SENTENCES)

1. When acids are dissolved in water what positive ion is produced in excess amounts?
___________________________________________________________________________________________________________________________


2. When bases are dissolved in water what negative ion is produced in excess amounts?
___________________________________________________________________________________________________________________________


3. What is the name of the reaction of an Acid and a Base and what substances are formed?
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


4. What does pH mean?
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

5. What is the pH of distilled water? What was the pH of our tap water? What may be the cause of this difference? 

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

6. How does the addition of water to a weak acid differ from adding it to a very strong acid? ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

7. How does a difference in 1 pH unit change in terms of H+ concentration? Example: How does a pH of 3 differ from pH of 4? Which one is stronger or weaker? Why?

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

8. Basic solutions are sometimes called ____________________________________


9. Ammonia has a pH of 10 and Milk of Magnesia has a pH of 8. Which is the weaker base and how do you know
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

10. Blood normally has a pH of 7.4. A person who is vomiting, due to illness, may result in metabolic acidosis, lowering the blood pH to 6. How might one bring the blood pH back to homeostatic balance?
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

11. Lye is a strong base with the chemical formula of NaOH. What type of substance would you use to neutralize lye? (bonus point if you can tell me the movie this is from)

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

12. If pH of 8 is ten times more alkaline than a pH of 7, and a pH of 9 is one hundred times more alkaline than 7. How many times more alkaline is a pH of 10 than a pH of 7 ?  ________________________________________________________________________________________________________________________
Real Life Applications:

1. Neutralization Whenever you mix an equally strong acid with a base, they neutralize one another. If this is the case, why is Alka-Seltzer used to treat stomachaches? (Note: excess stomach acids cause stomach aches)

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2. Acid Rain What is acid rain and how is it a problem to oceans, rivers, lakes, and ponds?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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