Properties of Acids and Bases

· acids and bases are 2 particular types of compounds

· many of the substances you encounter each day can be classified either as acid/base

· acids include edible acids (citrus fruits and their citrus acid), vinegar, fermentation of fruit juices to make wine

· bases include the making of soap, other household cleaning products, baking soda

· some acids and bases are safe to eat, while others are deadly and highly corrosive

 ACIDS

· an acid is a compound that produces hydrogen ions (H+(aq)) when dissolved in water

· some acids are safe to eat (citric acid, acetic acid in vinegar), while others aren’t

· many acids are corrosive and will react with metals

· aqueous solutions of acids conduct electricity current, because of the ions present in the solution

· when an acid dissolves in water, it reacts with water to form ions (in a process called ionization)

· ex: when hydrogen chloride is bubbled through and dissolved in water to form ions, the hydrogen ions and chloride ions separate

· HCl(aq) (  H+ (aq) + Cl-  

NAMING ACIDS

· binary acids are composed of 2 elements—hydrogen and a non-metal

· ex: when hydrogen chloride is dissolved in water, a binary acid HCl(aq) is formed

· to name a binary acid according to the classical method

1. write the root of the non-metal name

2. add the prefix “hydro-“ to the root name

3. add the ending “-ic acid” to the root name

 

	Formula
	Classical Name
	IUPAC Name
	Uses

	HF(aq)
	hydrofluoric acid
	aqueous hydrogen fluoride
	manufacturing aluminum/uranium; etching glass

	HCl(aq)
	hydrochloric acid
	aqueous hydrogen chloride
	producing plastic; processing metals

	HBr(aq)
	hydrobromic acid
	aqueous hydrogen bromide
	extracting metal ore

	HI(aq)
	hydroiodic acid
	aqueous hydrogen iodide
	taking part in chem. reactions to make new compounds


 

 

· an oxoacid is an acid composed of hydrogen, oxygen and another element

· ex: formed between hydrogen and polyatomic ion (that contains oxygen)

· to name an oxoacid using the classical method:

1. write the name of the anion, without the “-ate” or “-ite” ending

· exceptions: sulfur (use “sulfur-“); phosphorus (use “phosphor-“)

1. if the anion name ended in “-ate” replace it with “-ic” at the end of the name

2. if the anion name ended in “-ite”, replace it with “-ous” at the end of the name

3. add the “acid” to the end of the name

 

	Formula
	Classical Name
	IUPAC Name
	Uses

	H2SO4(aq)
	sulphuric acid
	aqueous hydrogen sulfate
	in car batteries; in acid precipitation

	H2SO3(aq)
	sulphurous acid
	aqueous hydrogen sulfite
	disinfecting and bleaching

	HNO3(aq)
	nitric acid
	aqueous hydrogen nitrate
	producing explosives; fertilizers

	H3PO4(aq)
	phosphoric acid
	aqueous hydrogen phosphate
	making fertilizers, soaps, and detergents

	HClO3(aq)
	chloric acid
	aqueous hydrogen chlorate
	produces explosives and matches

	H2CO3(aq)
	carbonic acid
	aqueous hydrogen carbonate
	naturally in water; in carbonated sinks


 

 

WRITING CHEMICAL FORMULAS FOR ACIDS

 

	Step
	Example 

Carbonic Acid

	1. determine if it is a binary acid, or an acid containing a polyatomic ion
	name ends in “-ic acid” and doesn’t begin with “hydro-“, it is a polyatomic ion that ends in “-ate”

	1. identify the chemical formula for the polyatomic ion
	the formula for the carbonate ion is CO32-

	1. determine how many hydrogen ions are required so that the net charge of the acid is 0
	because each hydrogen ion has a 1+ charge, 2 hydrogen ions are needed to cancel out the 2- charge of the carbonate ion

	1. write the chemical formula
	H2CO3


 BASES

· is a compound that forms hydroxide ions (OH-(aq)) when dissolved in water

· common household examples include soap, baking soda, and antacids

· although some bases are safe to consume/be in contact with, many bases are not

· some people mistakenly think that acids are dangerous, and bases are not; truth is that both acids and bases can cause severe chemical burns

· properties of bases are a bitter taste and a slippery feel

· aqueous solutions of bases conduct electric current because of the ions in solution

· when a base dissolves in water, the ions separate from one another, and hydroxide ions are released into the water in a process called dissociation

· ex: when sodium hydroxide dissolves in water, the ions separate

· NaOH(aq) ( Na+(aq) + OH-(aq)
 

NAMING BASES

· many bases are ionic compounds composed of metal ions and hydroxide ions

· their names and chemical formulas are written using the same rules as ionic compounds

· some bases have a common name found on consumer products

· naming examples:

 

 

	Formula
	Chemical Name
	Common Name
	Uses

	NaOH
	sodium hydroxide
	Iye, caustic soda
	drain/oven clears; used to make paper, glass and soap

	Mg(OH)2
	magnesium hydroxide
	Milk of Magnesia
	in laxatives and antacids

	Ca(OH)2(aq)
	calcium hydroxide
	lime water
	for soil and water treatment


 

 

· sodium hydroxide is one of the most important chemicals in industry; sodium chloride is typically mass-produced by a method called the chlor-alkali process

· sodium hydroxide is produced simultaneously with chlorine has (another important chemical in industry)

· 2NaCl(aq) + 2H2O(l) ( 2NaOH(aq) + Cl2(g) + H2(g)
 

WRITING CHEMICAL FORMULAS FOR BASES

· writing the chemical formula for a base are the same for writing chemical formulas for an acid

· to write the chemical formula for a base, you must make sure to include enough hydroxide ions in the formula so that the total charge of the compound is 0

· steps:

 

	Step
	Example 

aqueous potassium hydroxide

	1. identify the cation and anion
	metal cation is potassium, while anion is hydroxide

	1. determine the ion charge of the cation and anion
	ion charge of the cation is (+1), and the ion charge for anion is (-1)

	1. determine the correct subscripts for the chemical formula
	I need one cation to balance out my one anion

	1. write the chemical formula
	KOH


