Science Laboratory

  Name: _____________________



Fall 2008


The pH Lab
Purpose: 


The main purpose of this lab is to gain familiarity with pH as a measure of a substance’s acidity, neutrality or basicity and to understand if and how acid + base neutralization reactions can be used to dissolve substances as diverse from stains in clothes, eggshells in vinegar, to oxygen and carbon dioxide in our bloodstreams.  Other purposes include using chemical indicators of pH and taking care in observations, safety and proper lab techniques, such as the use of reaction surfaces, pipets and chemical reagents, such as sodium hydroxide.
Hypothesis: 
           The results of the experiment are predicted to show that the acidity, neutrality or basicity of the solvent can predict whether a substance to be dissolved (the solute) can be dissolved or not.  Acids neutralize and dissolve bases and bases neutralize and dissolve acids.  
Procedure:


We will be using 3 different pH indicators in lab to test a strong acid (hydrochloric acid, HCL), a strong base (sodium hypochlorite, NaHClO3, present in bleach), a weak acid (acetic acid, CH3COOH, present in vinegar), a weak base (sodium bicarbonate, also known as sodium hydrogen carbonate, NaHCO3, baking soda), eggshell, water and 3 different household cleaners, listed in the data section.  
· The litmus paper indicator (blue and red) are paper strips, provided in envelopes.

· The cabbage indicator is provided in a disposable pipet.

· The phenolphthalein is in a dropper bottle.

The reactions will be performed in microscale on a transparency overlying a sheet of paper.  Leave plenty of space between your reactions.  Do not mix the chemicals to be tested! DO ONLY ONE CHEMICAL AT A TIME (TESTING IT WITH FOUR INDICATORS SO YOU WILL NEED FOUR SEPARATE SPOTS ON THE REACTION SURFACE.  Then rinse off and wipe the transparency before the next reagent is tested.

We will record our observations AND sketch the reaction surfaces.
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Red Litmus      Blue Litmus     Cabbage  Phenolphthalein



One of your reaction surface and sketch may look like:
Data/Observations:



Table 1. pH Indicator data for tested chemicals
	Chemical to be tested
	Color change with red litmus paper
	Color change with blue litmus paper
	Color change with cabbage indicator
	Color change with phenolphthalein

	HCL
	
	
	
	

	vinegar
	
	
	
	

	NaHClO3
	
	
	
	

	NaHCO3
	
	
	
	

	eggshell
	
	
	
	

	water
	
	
	
	

	Cleaner 1:
	
	
	
	

	Cleaner 2:
	
	
	
	

	Cleaner 3:
	
	
	
	


Please also see the attached sketches of reaction surface.
Calculations:

There are no calculations in this lab, but the general calculation to find the pH, or measure of hydrogen ion concentration in a solution, makes use of base ten logarithms, pH= - log H+) .

For our purposes, the lower the pH value (from 1 to 7), the more acidic a substance is and the greater the pH value (from 7 to 14),the more basic a substance is. 7 is neutral
Results:
	 Table 2. Indicator results for the substances tested for pH.  Circled or   highlighted indicators show evidence of assigned pH.

	HCL
	Acid

Red Litmus  Blue Litmus     Cabbage  Phenolphthalein
	Neutral

Red Litmus  Blue Litmus     Cabbage  Phenolphthalein
	Base

Red Litmus  Blue Litmus     Cabbage  Phenolphthalein

	vinegar
	Acid

Red Litmus  Blue Litmus     Cabbage  Phenolphthalein
	Neutral

Red Litmus  Blue Litmus     Cabbage  Phenolphthalein
	Base

Red Litmus  Blue Litmus     Cabbage  Phenolphthalein

	NaOH
	Acid

Red Litmus  Blue Litmus     Cabbage  Phenolphthalein
	Neutral

Red Litmus  Blue Litmus     Cabbage  Phenolphthalein
	Base

Red Litmus  Blue Litmus     Cabbage  Phenolphthalein

	NaHCO3
	Acid

Red Litmus  Blue Litmus     Cabbage  Phenolphthalein
	Neutral

Red Litmus  Blue Litmus     Cabbage  Phenolphthalein
	Base

Red Litmus  Blue Litmus     Cabbage  Phenolphthalein

	eggshell
	Acid

Red Litmus  Blue Litmus     Cabbage  Phenolphthalein
	Neutral

Red Litmus  Blue Litmus     Cabbage  Phenolphthalein
	Base

Red Litmus  Blue Litmus     Cabbage  Phenolphthalein

	Cleaner 1:
	Acid

Red Litmus  Blue Litmus     Cabbage  Phenolphthalein
	Neutral

Red Litmus  Blue Litmus     Cabbage  Phenolphthalein
	Base

Red Litmus  Blue Litmus     Cabbage  Phenolphthalein

	Cleaner 2:
	Acid

Red Litmus  Blue Litmus     Cabbage  Phenolphthalein
	Neutral

Red Litmus  Blue Litmus     Cabbage  Phenolphthalein
	Base

Red Litmus  Blue Litmus     Cabbage  Phenolphthalein

	Cleaner 3:
	Acid

Red Litmus  Blue Litmus     Cabbage  Phenolphthalein
	Neutral

Red Litmus  Blue Litmus     Cabbage  Phenolphthalein
	Base

Red Litmus  Blue Litmus     Cabbage  Phenolphthalein


The Rest is left in your very capable hands!
Uncertainty Analysis:


Discuss any sources of uncertainty of which you are aware during the course of the experiment.  Difficulty in seeing colors that fade, misreading instructions and labels, mislabeling (or not labeling) often causes mix ups and miscommunication between lab partners are some mishaps, avoidable with care and practice.  Other sources of uncertainty are often unanticipated and unpreventable.  Uncertainties are extremely important to include, as the data may be questionable, not your hypothesis.

Conclusion:
Briefly state what you learned, or were surprised by from your results or during the laboratory that relates to the purpose.  You may also include questions or future experiments (reformulated hypotheses) that could be investigated. You may also suggest improvements to the laboratory.

Questions:
Answer these questions in complete sentences.

1.  Which substances tested are strong acids?

2.  Which substances tested are weak acids?

3. Which substances tested are strong bases?

4. Which substances tested are weak bases?

5. What does the pH of the cleaners tell you about the pH of the stuff they are likely to  

    dissolve and clean away?

Remember to attach your sketches of the reactions!

KEEP THESE GUIDELINES IN YOUR NOTEBOOK FOR REFERENCE!

Also available at http://pathways.schoolengine.com/course/view.php?id=121 )


