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Predicting the Products of Reactions

Unit 07 Lesson 01 Day 7

Vocabulary
	Active metal
	
	a metal with low ionization energy that loses electrons readily to form cations

	
	
	

	Activity series of metals
	
	a table listing metals (and hydrogen) in order of decreasing activity

	
	
	

	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

	
	
	

	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


Predicting the products of a single replacement reaction

· One uncombined element replaces another element in a compound to form a new compound and a new uncombined element.

· This will only happen if the uncombined element is more active than the one it is replacing.

· If it is an uncombined element on the reactant side of the equation, then a metal higher on the list is able to replace anything below it on the list. 

Predicting the products of a double replacement reaction

· Parts of two compounds switch places to form two new compounds – one metal replaces another metal.

· Make sure that the new compounds are written with the positive ion named first and that positive ions are paired with negative ions.

Activity Series Table

Most active metals appear on top,

and least active metals appear on the bottom.

	React vigorously with acids

to give H2

React vigorously with liquid water to give H2
	Li

	
	K

	
	Ba

	
	Sr

	
	Ca

	
	Na

	React with acids to give H2
React slowly with liquid water but readily with steam

to give H2
	Mg

	
	Al

	
	Mn

	
	Zn

	
	Cr

	
	Fe

	
	Cd

	React with acids to give H2
	Co

	
	Ni

	
	Sn

	
	Pb

	
	H2

	Can’t displace H2
	Cu

	
	Hg

	
	Ag

	
	Pt

	
	Au


Solubility Rules
	Solubility of Common Ionic Products in Water

	Soluble Compounds Contain
	Common Exceptions

	Li+
	none

	Na+
	none

	K+
	none

	Cs+
	none

	Rb+
	none

	NH4+
	none

	C2H3O2 (
	none

	ClO4 (
	none

	ClO3 (
	none

	NO3 (
	none

	Cl(
	compounds of Ag+, Pb2+, (Hg2)2+

	Br(
	compounds of Ag+, Pb2+, (Hg2)2+

	l(
	compounds of Ag+, Pb2+, (Hg2)2+

	SO42(
	compounds of Ag+, Ba2+, Ca2+, Pb2+, Sr2+, (Hg2)2+

	
	

	Insoluble Compounds Contain
	Common Exceptions

	CO32(
	compounds of Group I A and NH4+

	PO43(
	compounds of Group I A and NH4+

	S2(
	compounds of Group I A and NH4+

	O2(
	compounds of Group I A and NH4+

	CrO42(
	compounds of Group I A and NH4+

	F(
	compounds of Group I A and NH4+

	OH(
	compounds of Group I A and NH4+

Ba2+, Ca2+, and Sr2+ are slightly soluble.


	
	Predict the products of the following single replacement reactions.

Use the activity series on page 2.

If the reaction can take place, complete the reaction and balance the equation.

If the reaction cannot take place, write “no reaction.”

Unless otherwise indicated, assume that:

cadmium ions will be Cd2+

cobalt ions will be Co2+

copper ions will be Cu2+

iron ions will be Fe3+

lead ions will be Pb2+
silver ions will be Ag+
zinc ions will be Zn2+

	
	Reactants
	Balanced Equation

	1.
	Pb (s) + Zn(C2H3O2)2 (aq) ( 
	

	2.
	Ca (s) + HCl (aq) (
	

	3.
	Ag (s) + Ni(NO3)2 (aq) (
	

	4. 
	Cu (s) + Pb(NO3)2 (aq) →
	

	5.
	Fe (s) + CuSO4 (aq) →
	

	6.
	Al (s) + CaCl2 (aq) →
	

	7. 
	Zn (s) + Al2(SO4)3 (aq) →
	

	8. 
	Fe (s) + AgC2H3O2 (aq) →
	

	9. 
	Mg (s) + Ba(NO3)2 (aq) (
	

	10. 
	Ca (s) + Ni(NO3)2 (aq) (
	


	
	Predict the products of the following double replacement reactions.

Use the solubility rules on page 3.

If the reaction can take place (that is, a precipitate is formed) complete the reaction and balance the equation.

If the reaction cannot take place (that is, no precipitates are formed), write “no reaction.”

Unless otherwise indicated, assume that:

cadmium ions will be Cd2+

cobalt ions will be Co2+

copper ions will be Cu2+

iron ions will be Fe3+

lead ions will be Pb2+
silver ions will be Ag+
zinc ions will be Zn2+

	
	Reactants
	Balanced Equation

	1.
	AgNO3 (aq) + KCl (aq) →
	

	2.
	NH4Cl (aq) + KOH (aq) →
	

	3.
	Ca(C2H3O2)2 (aq) + Na2CO3 (aq) →
	

	4. 
	FeCl3 (aq) + Na3PO4 (aq) →
	

	5.
	(NH4)2CO3 (aq) + NaCl (aq) →
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