Acid/Base/pH Investigation

2005 Jim Barnaby

Objectives

· To learn about pH of common household and laboratory items

· Relate color of indicator solution to pH

· Differentiate between common acids and bases

Activity description

This activity has three parts.  First, you will complete a chart to determine the color changes in various pH indicator solutions in the presence of acids and bases.  Second, you will predict the pH of common household solutions and determine their pH using indicator solutions.  Third, you will complete the investigation questions.

Materials

· Glass reaction surface

· Testing grid

· Tray with pipettes containing testing solutions

Safety

Goggles are to be worn at all times when handling chemicals

Procedure

Use pipette to add one drop  of each chemical onto the reaction surface in the space provided.  Do not touch pipette tip to the mixture as this will contaminate the pipette.   Only mix the two chemicals that are listed for that square.  Carefully observe and record any immediate color changes in each of the tables.

Clean-up

Each group is responsible to clean up their own lab area.  Use a paper towel to clean the glass lab-top reaction surface and your table.  Do not take the glass lab-top reaction surfaces to the sink to clean.

Instructions

Complete the following table by describing the color of each indicator solution in the presence of an acid, base or neutral solution.

	Indicator Solution


	Color with acid

HNO3
	Color with base

KOH
	Neutral Color

Buffer solution

	Phenolphthalein
	
	
	

	Bromothymol Blue
	
	
	

	Universal Indicator
	
	
	

	Red Cabbage 

Juice
	
	
	


Instructions

Predict whether each household chemical is an acid, a base or a neutral substance before adding any chemicals to the reaction surface.

	Sample


	Predict

A, B, N
	Phenol
	BTB
	U.I.
	RCJ
	pH paper
	Acid/Base

Neutral

	Tap 

Water
	
	
	
	
	
	
	

	Distilled

Water
	
	
	
	
	
	
	

	NaOH


	
	
	
	
	
	
	

	HCl


	
	
	
	
	
	
	

	White 

Vinegar
	
	
	
	
	
	
	

	Milk


	
	
	
	
	
	
	

	Sprite


	
	
	
	
	
	
	

	Ammonia


	
	
	
	
	
	
	

	Lemon

Juice
	
	
	
	
	
	
	

	Bleach


	
	
	
	
	
	
	

	Alka-

Seltzer
	
	
	
	
	
	
	

	Unknown


	
	
	
	
	
	
	


Investigation Question

1.  Place six drops of NaOH on your reaction surface.  Add one drop of universal indicator and mix with air from an empty pipette.  What color is the solution ? __________  Is the solution acidic or basic?  ____________  Now carefully add one drop of HCl and mix thoroughly until no further color change occurs.  Continue this process one drop as a time until the solution becomes neutral.  You will know this because the solution will turn ____________.  How many drops of HCl did it take?  __________  Which solution, the HCl or the NaOH do you believe is stronger?  _________  Explain how you reached this conclusion.  ________________________

__________________________________________________________________________________________________________________________________________

2. Complete the investigation above using NaOH and HNO3.  Which solution, the HCl or the HNO3 do you believe is the stronger acid.  _____________________  Explain how you reached this conclusion.  _________________________________________

__________________________________________________________________________________________________________________________________________

