Chapter 14, Acids and Bases

Arrhenius theory of acids and bases :

Acid is a substance that produces H+ ions ( protons) when it is dissolved in water.Base is a substance that produces OH- ions when it is dissolved in water. These procces is called ionization or dissociation

Ther are two kind of the acids :

1) Binary acids : They contain hydrogen and one nonmetal: HCl, HF, HBr, HI, H2S,…

Dissociation for binary acids : 

HCl                          H+ + Cl-
H2S                          H+ + HS -               HS-                       H+ + S 2- 

Naming binary acids : Hydro + root name of nonmetal + ic + acid

HCl   hydro chloric acid

Oxyacids : They contain hydrogen and oxygen and one nonmetal. H2SO4, HNO3, HNO2
Dissociation for oxyacids :

HNO3                     H+ + NO3-

H2SO4                    H+ + HSO4 -                         HSO4-                           H++SO4 2-

Naming oxyacids : root name of nonmetal + (ic or ous) + acid

H2SO4      sulfuric acid      H2SO3    sulfurous acid

Bases : They contain one metal and OH group. NaOH, Ca(OH)2, Al(OH)3

Naming bases : name of metal + hydroxide

NaOH  :  sodium hydroxide      Cu(OH) : copper ( I ) hydroxide   

Cu(OH)2   copper (II) hydroxide

Dissociation for bases : NaOH                   Na+ + OH-
 Ca(OH)2                        Ca 2+  +  2OH-

Neutralization : A neutralization occures when an acid reacts with a base. The result is a salt and water :

HCL + NaOH                          NaCl + H2O

Measuring concentration of H + or OH-:

Molarity is number of mole per liter, we use this term to express concentration of H+ or OH-. 

Dissociation of water : H2O                     H+ + OH-   [H+] [OH-] = 10 -14
[ ] = molarity

Example : What is the concentration of H+ and OH- in a solution contain 10 –8 of H3O+ ?

Dissociation of acids in water :   HCl + H2O                H3O+ + Cl- 
H3O+ = H+= 10-8      [10-8] [OH-] = 10-14    OH‑ = 10 –14/ 10 –8   = 10 –6

PH :

Because of the concentration of H+ is a small number with a negative power of 10 , we need to make it simpler. We define PH as a unitless number obtained from the negative of the logarithm of the H+ concentration.  PH = - log [H+]

[H+] = 10-8     PH = - log [10-8] = 8

PH :  0                             7                                  14

         Acidic                   neutral                           basic
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