Household Acids and Bases Lab
Introduction

A visual indicator is a chemical substance that reflects the nature of the chemical system in which it is placed by changing color.  Most visual indicators are complex organic molecules that exist in multiple colored forms, one of which could be colorless, depending on the chemical environment.  Many visual indicators are used to test a solution’s acidity.


Acid-base indicators respond to hydronium ion concentrations, [H3O+].  Acidic solutions have an excess of H3O+ ions, while basic or alkaline solutions have few H3O+ ions.   In a neutral solution, H3O+ concentration is equal to OH- concentration.  A measure of the [H3O+] is pH.  Chemists use p to mean “power,” so pH means the power of the hydronium ions.  Formally, pH is defined as the negative logarithm of the [H3O+] of a solution.


The most common acid-base indicator is litmus, a blue coloring matter extracted from various species of lichens.  The chief component of litmus is azolitmin. Anthocyanins are also acid-base indicators and can be found among the higher plants.  These compounds constitute most of the yellow, red, and blue colors in flowers and fruits.  Anthocyanins are excellent acid-base indicators because they exhibit color changes over a wide range of pH values.  Red cabbage is a ready source of this pigment.  
 
Purpose
In this investigation, you will extract anthocyanins from red cabbage leaves.  You will use this indicator to determine if household substances are acids, bases or neutral.
Prelab Questions
1.  What are indicators?  How do they work?  Where do many indicators come from?
2.  What is true about the chemical makeup of all acidic solutions? Of basic solutions? Of neutral 

      solutions?
3.  What is meant by pH?

Materials

Household substances:  dishwashing liquid, dishwasher detergent, laundry detergent, laundry stain remover, fabric softener, bleach, mayonnaise, baking powder, baking soda, white vinegar, cider vinegar, lemon juice, soft drink, mineral water, and buttermilk

fresh red cabbage



15 small plastic cups

distilled water




masking tape

beakers 250 mL, 50 mL


pipet

hot plate

Procedure

1. To make an acid-base indicator, extract juice from red cabbage.  First, tear some red cabbage leaves and place them in a 250 mL beaker.  Cover the leaves with distilled water.  Place the beaker on a hot plate and bring the mixture to a boil.  Pour off some of the solution into a smaller beaker.  Allow the solution to sit until the beaker no longer feels hot to touch.  

2. While the solution is cooling, assemble foods, beverages, and cleaning products to be tested.  Use masking tape to label 15 small plastic cups.
      3.   If the substance being tested is a liquid, pour about 5 mL into a cup.  If it is a solid, place a 
            small amount into a cup, and moisten it with about 5ml of water.

4.  After the cabbage juice solution has cooled, add two or three drops of it to the solution being 
     tested, and note the color (be descriptive as possible.)  The solution will turn red if it is acidic 
     and green if it is basic.
Cleanup and Disposal

All solutions can be poured down the drain.  Solids (such as cabbage leaves) can be thrown away.  Remove tape from plastic cups, thoroughly rinse, and return to supplies.

Data Table






           Color


      Acid / Base / Neutral

	Dishwashing liquid
	
	

	Dishwasher detergent
	
	

	Laundry detergent
	
	

	Laundry stain remover
	
	

	Fabric softener
	
	

	Bleach
	
	

	Mayonnaise
	
	

	Baking powder
	
	

	Baking soda
	
	

	White vinegar
	
	

	Cider vinegar
	
	

	Lemon juice
	
	

	Soft drink
	
	

	Mineral water
	
	

	Buttermilk
	
	


Analysis and Conclusions

1.  In general are the cleaning products acids, bases, or neutral?

2.  What are acid/base characteristics of foods and beverages?

3.  Did you find consumer warnings on basic or acidic products?

