NOTES FOR TEACHERS:

Source: http://www.sciencenewsforkids.org/articles/20040505/LZActivity.asp
Test for Acidity:  How acid is your rain? 

MATERIALS 

· Litmus paper 

· 3 cups 

· Juice of 1 lemon 

· 1 spoonful of baking soda 

· One cup of tap water 

· One cup of rainwater 

Litmus paper has been treated to change color depending on whether the material being tested is acidic or alkaline (which is the opposite of acidic). It turns blue in the presence of bases (alkali) and red in the presence of acids. 

Dip a piece of litmus paper into the tap water. Mix the baking soda with water and dip a piece of litmus paper into this solution. Mix the lemon juice with water and dip another piece of litmus paper into this solution. Observe the difference in the three litmus paper colors. You can also try some common foods to see where they are on the acid-alkaline scale, known as the pH scale (below). 
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The next time it rains, collect some rainwater in a cup and then dip the litmus paper into the water. Observe the color change and compare it to the three samples you previously tested. Recently, some acid rain has been found to be almost as acidic as lemon juice. 

Activity excerpted by permission of Independent Publishers Group from Engineering the City: How Infrastructure Works, Projects and Principles for Beginners by Matthys Levy and Richard Panchyk. Published by Chicago Review Press, distributed by Independent
CHEMISTRY/PHYSICAL SCIENCE 
ACIDS, BASES, SALTS 
MINI LESSON IV 
  
Source: http://www.aisp.net/vster/acids4.htm  

VOCABULARY: 
  acid 
  base 
  salt 
  hydronium ion 
  hydroxide ion 
  pH 
 litmus paper 
 neutralization

1. ACID - a substance that is capable of releasing hydrogen ions (H+) and producing hydronium ions in water solutions (H3O+) 

In pure water there is a natural production of H3O+ and OH- ions in equal numbers 

When an acid is added to water, the number of hydronium ions dramatically increases. 

  HCl  +  H2O  ------->   H3O+                +       Cl-
                                                  acid     water          hydronium ion     chloride ion 
  

2. BASE - a substance that produces hydroxide ions, (OH-) in water. 

NaOH(aq)   ---------->   Na+(aq)     +   OH-(aq)

                                              sodium hydroxide          sodium ion       hydroxide ion 
                                                 (base) 

Properties of Acids:
1. sour taste 
2. react with metals 
3. every acid contains hydrogen 
4. almost all acids are formed from nonmetals 
5. many are poisonous and corrosive to the skin 
  

Common acids - play an important part in daily life. 
Examples: vinegar (acetic acid), butter milk (lactic acid), lemons-oranges-grapes (citric acid), stomach acid (hydrochloric acid-aids digestion). 

Commercial (industrial) acids 
1. sulfuric acid (H2SO4) 
2. nitric acid (HNO3) 
3. hydrochloric acid (HCl) 

Properties of Bases:
1. bases usually taste bitter 
2. feel slippery                      NOTE: taste or touch are dangerous ways to test for an acid or base. 
3. strong bases are poisonous & corrosive to skin 
4. bases break down fats and oils 

Common bases - lye, ammonia, milk of magnesia 

- the most widely used base is sodium hydroxide (NaOH). Its common name is lye. Sodium hydroxide is used in making soap and to unclog sink drains since it dissolves oil and grease. 
- ammonia solution (NH4OH) is used in cleaning compounds 
- milk of magnesia (Mg(OH)2) is used as a laxative & antacid 
- deodorants contain aluminum hydroxide (Al(OH)3) 

The pH Scale:
The amount of acid a solution contains (its acidity) can be expressed by using the pH scale. 

pH - a number that shows acidity; it is a measure of hydronium ion (H3O+) concentration of a solution. 

- the pH scale ranges from 0 to 14. 
- solutions above 7 are basic (a base) 
- solutions below 7 are acidic (an acid) 
- a neutral solution is neither acidic or basic (its pH is 7) 
- pure water is neutral and has a pH of 7 
- strong acids have a pH near 0 
- strong bases have a pH near 14 
- a low pH means a high hydronium ion (H3O+) amount 
- a high pH means a high hydroxide ion (OH-) amount 
  
  

Acid-Base Indicators
USE OF INDICATORS: 

Acid-base indicators - are used to test for an acid or base, they are usually organic compounds that are different colors in acid or base solutions. 

TYPES OF INDICATORS: 

a) litmus paper - an indicator commonly used to test for an acid or base. 
- Blue litmus paper turns red in an acidic solution. 
- Red litmus paper turns blue in a basic solution. 
- A neutral solution will not change the color of litmus paper. 

b) phenolphthalein - a common acid-base indicator that is colorless in an acid, but turns bright pink in a base. 
  
  

NEUTRALIZATION: a chemical reaction in which equal numbers of hydronium ions (from the acid) and hydroxide ions from the base) combine to form water and a salt. 

HCl(aq)   + NaOH(aq)   ---------->    NaCl(s)    +     H2O(l)

                                        acid           base                             a salt              water 

NOTE: Neutralization explains why bases are used to counter act acids that are spilled on skin or clothing. 
a) baking soda is used to neutralize acids 
b) antacids (Rolaids) contain bases used to reduce excess stomach acid. 

