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Salts

OBJECTIVES:

8. Identify a neutralization reaction.

9. Determine what a salt is and how it forms.

10. Explain the process of titration.

11. Compare and contrast soaps and detergents.

VOCABULARY:

Neutralization

Salt

Titration

Soap

Detergent

Neutralization – a chemical reaction between an acid and a base that takes place in a water solution.  In this reaction, hydronium ions from the acid combine with hydroxide ions from the base to produce neutral water.  The remaining ions in the solution react to form a salt.

	Acid
	
	Base
	
	Water
	
	Salt

	HCl
	 + 
	NaOH
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	NaCl

	HBr
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	KOH
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	H2O
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	KBr


When HCl (hydrochloric acid) is neutralized by NaOH (sodium hydroxide) the products are H2O and NaCl.

H3O+(aq) + OH- → 2H2O(l)

Na+(aq) + Cl-(aq) → NaCl(aq)

Salt – a compound formed when the negative ions from an acid combine with the positive ions from a base.

Acid-base reactions in water can be represented by the general equation:

Acid  + Base → Salt  + Water

Common table salt is sodium chloride, NaCl.  There are many other salts.  Most are composed of a positive metal ion and an ion with a negative charge, such as Cl- or CO32-.  Ammonium salts contain the positive ammonium ion (NH4+), rather than a metal.

Salts also form when acids react with metals in single-displacement reactions. Zinc replaces hydrogen in sulfuric acid forming hydrogen gas and zinc sulfate (salt).

H2SO4(aq) + Zn(s) → ZnSO4(aq) + H2(g)

Common Salts:

Sodium Chloride, NaCl -- table salt
Sodium Hydrogen Carbonate or Sodium Bicarbonate -- baking soda
Calcium Carbonate -- chalk, calcite
Potassium Nitrate -- Saltpeter used in fertilizer
Potassium Carbonate -- Potash used to make soap and glass
Sodium Phosphate -- used in detergents
Ammonium Chloride -- used in dry-cell batteries

Sometimes you need to know the concentration of an acidic or basic solution.  This can be done using a process called titration, in which a solution of known concentration is used to determine the concentration of another solution.  Titration involved a solution of known concentration, called the standard solution.  This is added slowly and carefully to a solution of unknown concentration to which an acid/base indicator has been added.  The indicator is used to determine end point of the reaction, or when the solution has become neutralized.  If the solution of unknown concentration is a base, a standard acid solution is used.  If the unknown is an acid, a standard base solution is used.  When you know the volume of the known solution used to neutralize the volume of the unknown solution, you can calculate the concentration of the unknown solution. 

Knowledge of acids and bases is needed to create soaps and detergents.  Soaps are organic salts.  They have a nonpolar organic chain of carbon atoms on one end and either a sodium or potassium salt of a carboxylic acid (-COOH) group at the other end.  The nonpolar hydrocarbon end interacts with oils and dirt so they can be removed readily, and the ionic end helps them dissolve in water.  

A simple soap can be made by reacting a long-chain fatty acid with NaOH or KOH.  The fatty acids in commercial soaps come from natural sources, such as canola, palm, and coconut oils.  One problem with soaps is that the Na and K ions can be replaced by ions of Ca, Mg, and Fe found in hard water.  When this happens, the salts formed are insoluble.  They precipitate out of solution in the form of soap scum.  Detergents were developed to avoid this problem.

Detergents are synthetic products made from petroleum molecules.  Similar to soaps, detergents have long hydrocarbon chains, but instead of a carboxylic acid group, they contain a sulfonic acid.  These acids form more soluble salts with the ions in hard water and thereby lessen the problem of soap scum.  Detergents can also be used in cold water.  The problem with detergents is that some contain phosphorus, which contributes to water pollution.  Some detergents don’t break down easily and remain in the environment for a long time.
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