Predicting Reactions

1. Decomposition AB (  A + B

2. Combustion CxHy + O2 ---> CO2 + H2O

3. Double Displacement AB + XY ---> AY + XB

4. Single Displacement AX + Y ---> YX + A

5. Synthesis A + B ---> AB

    How to predict the type of reaction from the reactants:

	
	
	Yes
	No

	1
	Is there one reactant?
	Decomposition
	Go to 2

	2
	Is one of the reactants an organic compound? (compound of C and H)
	Combustion
	3

	3
	Is one of the reactants an element?
	4
	Double Displacement

	4
	Is one of the reactants H2O?
	Single Displacement
	5

	5
	Is one of the reactants O2 or CO2? (**Not always)
	Synthesis
	Single Displacement


1.  Decomposition rules
· All binary compounds ( elements

· H2O ( H2 + O2
· MgCl2 ( Mg + Cl2
· All carbonates ( the oxide + CO2.

· CaCO3 ( CaO + CO2
· Na2CO3 ( Na2O + CO2
· Chlorates ( binary salt + oxygen. 

· KClO3 ( KCl + O2
· Ba(ClO3)2 ( BaCl2 + O2 

· Bases ( oxide of the metal + water.

· Ca(OH)2 ( CaO + H2O

· NaOH ( Na2O + H2O

· Acids ( oxide of the nonmetal + water. 

· HNO3 ( N2O5 + H2O

· (acid) H3PO4 ( P2O5 + H2O

2. Combustion rules
· CxHy + O2 ( H2O + CO2
· CxHyNz + O2 ( H2O + CO2 + NO2
· CxHySz + O2 ( H2O + CO2 + SO2
3. Double Displacement

· Anions switch places and cations switch places

4. Single Displacement

· Decide if element normally forms a positive or negative ion

· If negative ion, anion from reactant switches with it

· If positive ion, cation switches with it

5. Synthesis
· Ask yourself what type of decomposition produces these products

· Union of elements ( binary compounds

· Metallic oxide + carbon dioxide ( carbonates 

· binary salt +  oxygen ( Chlorates

· Metallic oxide + water  ( Base

· CaO + H2O ---> Ca(OH)2
· Na2O + H2O ---> NaOH

· Non-metallic oxide + water (  Acid 

· N2O5 + H2O ---> HNO3
· P2O5 + H2O ---> H3P O4
Practice
Decomposition

1) NaClO3 (
2) Li2CO3 (
3) KOH (
4) NaCl ( 

Single Displacement

5) ZnS + O2 (
6) K + H2O (
7) Fe + HCl (
8) NaI + Br2 ( 
Double Displacement

9) Ca(OH)2 + HCl (
10) Al(NO3)3 + H2SO4(
11) Pb(NO3)2 + K2S (
12) Pb(NO3)2 + CuSO4(
Synthesis

13) LiCl + O2 (
14) Na2O + CO2(
15) SO3 + H2O(
16) N2 + H2 ( 

Combustion

17) C7H6O + O2 (
18) CH3COCH3 + O2 (
19) H2C2O4 + O2 (
Mixed Type Practice for Predicting Reactions 
	
	Reaction Type
	Reactants
	Products

	1
	
	Al + Pb(NO3)2
	

	2
	
	Al + CuCl2
	

	3
	
	Fe + AgC2H3O2
	

	4
	
	Fe(OH)3 (
	

	5
	
	K2CO3 + BaCl2 (
	

	6
	
	Ca(OH)2 + H3PO4 (
	

	7
	
	Cd3(PO4)2 + (NH4)2S ( 
	

	8
	
	C25H52 + O2 (
	

	9
	
	Cl2 + NaI (
	

	10
	
	C6H6 + O2 (
	

	11
	
	MgCl2 + O2 (
	

	12
	
	Ni(ClO3)2 (
	

	13
	
	Na + O2 (
	

	14
	
	BeO + CO2 (
	

	15
	
	HNO2 (
	

	16
	
	Cr2(SO3)3 + H2SO4 (
	

	17
	
	C12H22O11 + O2 (
	

	18
	
	BaO + CO2 (
	

	19
	
	Ag2O (
	

	20
	
	AgC2H3O2 + K2CrO4 (
	


