Chemistry of pH Lab
Station 1 – Determining pH
Introduction
The pH measurement is used to express differences in the acidity or alkalinity of a solution. The scale ranges from 0, being highly acidic to 14 being highly basic.  A pH of 7 is regarded as neutral.  In Chemistry terms, pH measures the concentration of hydrogen ions present in a solution.  The higher the concentration of hydrogen ions, the lower the pH will be.    
Procedure
In the following exercise you will test several household solutions to determine their pH.  Fill in the chart below as you go.  Be sure to first predict the pH of each solution.  To test a solution, dip a strip of pH paper into the solution.  Compare the color to the chart to determine the pH.  
Throw all used pH strips into the waste beaker.  
	Solution Name
	Predicted pH
	Measured pH
	Acid/Base/Neutral

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	




Station 2 – Neutralization Reaction
Introduction: 
Now that we know a little bit about acids and bases we are going to examine what happens when the two are mixed together.  As a rule when an acid and a base of equal strength are mixed together they neutralize each other bringing the pH of the mixed solution to 7.  Does this make sense??   Well let’s see…  an acid has a high concentration of H+ ions while a base has a high concentration of OH- ions.  So what do we get when an H+ ion comes together with an OH- ion??  You tell me!

  H+   +  OH-     __________________????
pH:	(low)	 (high)		___________  ???

The acid has to have the same concentration of H ions as the base has OH ions in order to reach a perfect 7.  If the acid is stronger than the base, or the base is stronger than the acids the reaction will not neutralize completely.  Instead, the pH will be closer to seven, but will stay on the side of the stronger reactant.  (ex: if a strong acid is mixed with a weaker base, the pH might move from 4 to 6, but will still remain acidic because the acid was stronger)
The rest of the atoms that make up the acid and base come together to form a salt.  Not necessarily the kind you find on your table, but always some type of salt.  

Procedure:   

1. Add 1mL of NaOH to the beaker and test the pH; record it here  ___________
2. Carefully add 1mL of HCl to the beaker.  Give a minute for the reaction.  Record any observations below.  Remember multiple senses can be used to observe but you SHOULD NOT SNIFF the beaker OR STICK YOUR FINGERS IN IT!
Observations: 




3. Once the reaction stops, test the pH of the beaker and record it here _________________.  
4. GROUP 1 only: label the watch glass with the date and your period number.  Add 1mL of the mixture to the watch glass and place it wherever instructed by your teacher.  
5. Now repeat the steps 1-3 this time using Vinegar, instead of HCl.  
pH of final mixture ______________.  



Station 3 – The importance of buffers
Since this is biology, we are particularly interested in how pH works in the body.  This experiment will demonstrate a common reaction in the body that occurs to keep pH where it should be.  The pH of the body, on average, is in a range of about 6.5 – 7.5.  There are certain places, however, that vary greatly from this range because of the bodily functions that need to occur here.  The stomach is very acidic and the intestines are usually somewhat basic.  Whatever the appropriate pH may be, it is important that the body maintains homeostasis and keeps chemical reactions and the food we eat from drastically changing each part’s pH.  
Buffers are substances that help keep pH stable.  It doesn’t matter whether the pH is supposed to be acidic, neutral or basic, buffers just prevent the pH from changing from where it should be.  Usually buffers consist of an acid and a base pair which adjust the pH accordingly to prevent drastic changes.  
Experiment: 
1.  Add 20mL of water to two of your beakers
2. Fold a Tums/Rolaid up in a paper towel and use the tail end of the scissors to crush it into a powder.  
3. Add the crushed powder to one of the beakers containing water.  
4. Add 20mL of milk to the third (empty) beaker.
5. Measure the pH of each beaker and record your results in the chart below
	
	pH BEFORE ADDING VINEGAR
	pH AFTER ADDING VINEGAR

	Beaker 1: water only
	
	

	Beaker 2: water and tums
	
	

	Beaker 3: milk
	
	


6.  Add 2.5mL of vinegar to each beaker
7. Use fresh pH paper and retest each beaker.  Record your results in the chart above.  
Demonstration: Acidic breath? Because of potential hazards, we will do this as a demo
In the flask there is NaOH and water.  We will add a drop or two of an indicator to the flask.  An indicator is a substance that will turn different colors when exposed to different environments.  For example, we are using an indicator called phenolphthalein.  Phenolphthalein will be clear when mixed with a neutral or acidic pH but turns bright pink when mixed with a base.  Later in the year we will use a number of other indicators to tell us what kind of chemicals are present.  
Observe as your teacher adds phenolphthalein to the flask.  What does this indicate about the NaOH and water solution? 
Now watch as your teacher blows bubbles into the flask.  What is being adding to the flask? 

What happens to the color of the flask?  


Chemistry of pH Lab:					Name: 				
Purpose: purposes should be descriptive of the SCIENCE not to the lesson.  It should not be “ to learn about….” Or “to study….”.  What did you do in the lab?  What were you trying to prove or what questions were you trying to answer.  There may be more than one purpose to each lab, so if you can’t summarize the WHOLE lab in one purpose, try breaking it up. 





Station 1: Testing pH
On the pH scale below label each end and the center of the scale with the appropriate pH number and label where Acid, Base and Neutral would fall.   Add in each of your measured solutions in the appropriate position. Be neat!  


Station 2: Neutralization
1.  Using the formulas of all the reactants and products of the first reaction, write the chemical equation in the space below.  


 - in your reaction above, label the following: acid, salt, base and water.  
2.  What will be left over on the watch glass after the water evaporates?


3.  Which is the stronger acid: HCl or vinegar?  Explain with evidence from THIS LAB!!

Station 3: Buffers!!
1. What is the purpose of a buffer?  


2.  Which substances in this experiment acted as a buffer?  

3.  How did the buffers demonstrate their purpose in this lab? 





4. Which of the buffers used is better at doing its job?  Explain.  



Demonstration: Acid Breath?
1.  What happened to the pH of the flask causing the indicator to change color? 

2.  What chemical was added to the flask to trigger the chemical reaction? 

3. What did that chemical react with in the flask?  

4. What product was created as a result of this reaction? (this may require a little research)

5. The pH of normal rain water can be as low as 5.4.  This is NORMAL rain, not acid rain (which is even lower!)  Explain how the reaction we demonstrated above might explain why rain water has a lower pH than pure water. 



