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Classifying Three Types of Reactions

CSCOPE Unit 07 Lesson 01 Day 6 

Vocabulary
	(g)
	
	indicates that the substance is a gas

	
	
	

	(l)
	
	indicates that the substance is a liquid

	
	
	

	(s)
	
	indicates that the substance is a solid, used for precipitates

	
	
	

	(aq)
	
	indicates that the substance is dissolved in water

	
	
	

	Acid
	
	a substance that is able to donate an H+ ion (proton) and therefore increase the concentration of H+ (aq) when it dissolves in water; its formula begins with “H”

	
	
	

	Acid-base reaction
	
	the reaction of an acid and a base to produce a salt and water; one of several types of double replacement reactions

	
	
	

	Base
	
	a substance that is able to accept an H+ ion (proton) and therefore increases the concentration of OH ( (aq) when it dissolves in water; its formula begins with a metal ion (or ammonium ion) and ends with “OH”

	
	
	

	Combination reaction

(or synthesis reaction)                                 
	
	the reactants are elements or compounds and the product is a compound, two or more reactants (either elements or compounds) combine to form one product (a compound)

	
	
	

	Combustion reaction
	
	the reactants are an organic compound and oxygen and the products are carbon dioxide and water

	
	
	

	Decomposition reaction
	
	the reactant is a compound and the products are two or more elements or compounds, one reactant (compound) breaks down into two or more products (either elements or compounds)

	
	
	

	Double replacement reaction                                 
	
	the reactants are two compounds and the products are two compounds, two ionic compounds react by exchanging cations to form two new compounds, usually takes place in aqueous solution

	
	
	

	Insoluble
	
	a substance that will not dissolve


	Ionizable hydrogen
	
	a hydrogen, written at the beginning of a formula of an acid, that will separate from the rest of the molecule, when it is dissolved in water, to form H+ (aq)

	
	
	

	Oxidation-reduction reaction
	
	a reaction in which electrons are transferred between species causing the oxidation number of one or more elements to change

	
	
	

	Precipitate
	
	an insoluble substance that forms in, and separates from, a solution

	
	
	

	Precipitation reaction
	
	a chemical reaction between ionic substances in solution in which one of the products is insoluble; one of several types of double replacement reactions

	
	
	

	Salt
	
	an ionic compound made up of a positive ion, other than H+, and a negative ion, other than OH(, the cation comes from the base and the anion comes from the acid

	
	
	

	Single replacement reaction
	
	the reactants are an element and a compound and the products are an element and a compound, one uncombined element replaces another element in a compound to form a new compound and a new uncombined element, a metal always replaces a metal, or a nonmetal always replaces a nonmetal

	
	
	

	Soluble
	
	a substance that will dissolve


Three types of chemical reactions are acid-base, precipitation, and oxidation-reduction.

The characteristics of acid-base reactions

Reactants include an acid and a base.

Products include water and a salt.

The characteristics of precipitation reactions

Reactants include two soluble ionic compounds.

One of the products is an insoluble salt.

The characteristics of oxidation-reduction reactions

Oxidation-reduction reactions include:

· All combination reactions involving one or more elements in their

           uncombined state

· All decomposition reactions involving one or more elements in their uncombined state
· All single-replacement reactions

· All combustion reactions

· Any other reaction in which one substance gains electrons and another substance loses electrons

Exercises

	01)  Mg (s) + H2SO4 (aq) ( MgSO4 (aq) + H2 (g)

	
	Classify as: 

Combination… Decomposition… Single Replacement… Double Replacement… Combustion
	

	
	Classify as:

Oxidation-Reduction… Acid-Base… Precipitation
	

	
	
	

	02)  2 NaOH (aq) + H2SO4 (aq) ( Na2SO4 (aq) + 2 H2O (l)

	
	Classify as: 

Combination… Decomposition… Single Replacement… Double Replacement… Combustion
	

	
	Classify as:

Oxidation-Reduction… Acid-Base… Precipitation
	

	
	
	

	03)  BaCl2 (aq) + K2CO3 (aq) ( BaCO3 (s) + 2 KCl (aq)

	
	Classify as: 

Combination… Decomposition… Single Replacement… Double Replacement… Combustion
	

	
	Classify as:

Oxidation-Reduction… Acid-Base… Precipitation
	

	
	
	

	04)  2 S (s) + 3 O2 (g) ( 2 SO3 (g)

	
	Classify as: 

Combination… Decomposition… Single Replacement… Double Replacement… Combustion
	

	
	Classify as:

Oxidation-Reduction… Acid-Base… Precipitation
	

	
	
	

	
	
	

	05)  H3PO4 (aq) + 3 KOH (aq) + ( 3 H2O (l) + K3PO4 (aq)

	
	Classify as: 

Combination… Decomposition… Single Replacement… Double Replacement… Combustion
	

	
	Classify as:

Oxidation-Reduction… Acid-Base… Precipitation
	

	
	
	


	06)  Zn (s) + H2SO4 (aq) ( ZnSO4 (aq) + H2 (g)

	
	Classify as: 

Combination… Decomposition… Single Replacement… Double Replacement… Combustion
	

	
	Classify as:

Oxidation-Reduction… Acid-Base… Precipitation
	

	
	
	

	07)  AgNO3 (aq) + ZnCl2 (aq)  ( Zn(NO3)2 (aq) + AgCl (s)

	
	Classify as: 

Combination… Decomposition… Single Replacement… Double Replacement… Combustion
	

	
	Classify as:

Oxidation-Reduction… Acid-Base… Precipitation
	

	
	
	

	08)  HCl (aq) + LiOH (aq) ( LiCl (aq) + H2O (l)

	
	Classify as: 

Combination… Decomposition… Single Replacement… Double Replacement… Combustion
	

	
	Classify as:

Oxidation-Reduction… Acid-Base… Precipitation
	

	
	
	

	09)  FeSO4 (aq)  + (NH4)2S (aq)  ( FeS (s) + (NH4)2SO4 (aq)  

	
	Classify as: 

Combination… Decomposition… Single Replacement… Double Replacement… Combustion
	

	
	Classify as:

Oxidation-Reduction… Acid-Base… Precipitation
	

	
	
	

	
	
	

	10)  Cl2 (g) + 2 NaBr (aq) ( 2 NaCl (aq) + Br2 (g)

	
	Classify as: 

Combination… Decomposition… Single Replacement… Double Replacement… Combustion
	

	
	Classify as:

Oxidation-Reduction… Acid-Base… Precipitation
	

	
	
	


	11)  H2C8H4O2 (aq) + 2 NaOH (aq) ( Na2C8H4O2 (aq) + 2 H2O (l)

	
	Classify as: 

Combination… Decomposition… Single Replacement… Double Replacement… Combustion
	

	
	Classify as:

Oxidation-Reduction… Acid-Base… Precipitation
	

	
	
	

	12)  2 HgO (s) ( 2 Hg (l) + O2 (g)

	
	Classify as: 

Combination… Decomposition… Single Replacement… Double Replacement… Combustion
	

	
	Classify as:

Oxidation-Reduction… Acid-Base… Precipitation
	

	
	
	

	13)  NH4OH (aq) + HC2H3O2 (aq) ( NH4C2H3O2 (aq) + H2O (l)

	
	Classify as: 

Combination… Decomposition… Single Replacement… Double Replacement… Combustion
	

	
	Classify as:

Oxidation-Reduction… Acid-Base… Precipitation
	

	
	
	

	14)  KBr (aq)  + Pb(NO3)2 (aq)  ( KNO3 (aq)  + PbBr2 (s)

	
	Classify as: 

Combination… Decomposition… Single Replacement… Double Replacement… Combustion
	

	
	Classify as:

Oxidation-Reduction… Acid-Base… Precipitation
	

	
	
	

	
	
	

	15)  Ca(OH)2 (aq) + 2 HNO3 (aq) ( 2 H2O (l) + Ca(NO3)2 (aq)

	
	Classify as: 

Combination… Decomposition… Single Replacement… Double Replacement… Combustion
	

	
	Classify as:

Oxidation-Reduction… Acid-Base… Precipitation
	

	
	
	


	16)  NaOH (aq)  + CuSO4 (aq)  ( Na2SO4 (aq)  + Cu(OH)2 (s)

	
	Classify as: 

Combination… Decomposition… Single Replacement… Double Replacement… Combustion
	

	
	Classify as:

Oxidation-Reduction… Acid-Base… Precipitation
	

	
	
	

	17)  C6H12O6 (s) + 6 O2 (g) ( 6 CO2 (g) + 6 H2O (g)

	
	Classify as: 

Combination… Decomposition… Single Replacement… Double Replacement… Combustion
	

	
	Classify as:

Oxidation-Reduction… Acid-Base… Precipitation
	

	
	
	

	18)  Al2(SO4)3 (aq)  + NH4Br (aq)  ( AlBr3 (s) + (NH4)2SO4 (aq)  

	
	Classify as: 

Combination… Decomposition… Single Replacement… Double Replacement… Combustion
	

	
	Classify as:

Oxidation-Reduction… Acid-Base… Precipitation
	

	
	
	

	19)  HClO4 (aq) + LiOH (aq) ( LiClO4 (aq) + H2O (l)

	
	Classify as: 

Combination… Decomposition… Single Replacement… Double Replacement… Combustion
	

	
	Classify as:

Oxidation-Reduction… Acid-Base… Precipitation
	

	
	
	

	
	
	

	20)  2 K (s) + 2 H2O (l) ( 2 KOH (aq) + H2 (g)

	
	Classify as: 

Combination… Decomposition… Single Replacement… Double Replacement… Combustion
	

	
	Classify as:

Oxidation-Reduction… Acid-Base… Precipitation
	

	
	
	


	21)  (NH4)2CrO4 + Ca(NO3)2 ( NH4NO3 (aq)  + CaCrO4 (s)

	
	Classify as: 

Combination… Decomposition… Single Replacement… Double Replacement… Combustion
	

	
	Classify as:

Oxidation-Reduction… Acid-Base… Precipitation
	

	
	
	

	22)  CH4 (g) + 2 O2 (g) ( CO2 (g) + 2 H2O (g)

	
	Classify as: 

Combination… Decomposition… Single Replacement… Double Replacement… Combustion
	

	
	Classify as:

Oxidation-Reduction… Acid-Base… Precipitation
	

	
	
	

	23)  Ba(OH)2 (aq) + 2 HBr (aq) ( 2 H2O (l) + BaBr2 (aq)

	
	Classify as: 

Combination… Decomposition… Single Replacement… Double Replacement… Combustion
	

	
	Classify as:

Oxidation-Reduction… Acid-Base… Precipitation
	

	
	
	

	24)  Cu(NO3)2 (aq)  + NH4OH (aq)  ( Cu(OH)2 (s) + NH4NO3 (aq)  

	
	Classify as: 

Combination… Decomposition… Single Replacement… Double Replacement… Combustion
	

	
	Classify as:

Oxidation-Reduction… Acid-Base… Precipitation
	

	
	
	

	
	
	

	25)  4 P (s) + 5 O2 (g) ( 2 P2O5 (s)

	
	Classify as: 

Combination… Decomposition… Single Replacement… Double Replacement… Combustion
	

	
	Classify as:

Oxidation-Reduction… Acid-Base… Precipitation
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