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Differentiating Reaction Types

CSCOPE Unit 11 Lesson 01 Day 7

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 increases the H+ (aq) (hydrogen ion) concentration in aqueous solution; its formula begins with “H”

	
	
	

	Acid-base reaction
	
	the reaction of an acid and a base to produce a salt and water

	
	
	

	Aqueous solution
	
	a solution in which the solvent is water; indicated by the state symbol (aq)

	
	
	

	Base
	
	a substance that increases the OH( (aq) (hydroxide ion) concentration in aqueous solution; its formula usually begins with a metal ion (or ammonium ion) and ends with “OH”

	
	
	

	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
	
	A process in which an element loses one or more electrons, causing its oxidation number to increase

	
	
	

	Oxidation number
	
	a positive or negative whole number assigned to an element on the basis of a set of formal rules essentially a “bookkeeping” procedure, sometimes called “oxidation state”

	
	
	

	Oxidation state
	
	used interchangeably with oxidation number

	
	
	

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

	
	
	

	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

	
	
	

	Reduction
	
	A process in which an element gains one or more electrons, causing its oxidation number to decrease

	
	
	

	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

	
	
	

	Soluble
	
	a substance that will dissolve


FLOWCHART FOR DIFFERENTIATING REACTION TYPES

	Two Reactants ?

H+… “acid”…“hydrogen ?

AND

OH(…“hydroxide”…“amine” ?
	YES (
	Acid-Base

Reaction

	NO

(

	
	

	Two Reactants ?

Cations and Anions “trade partners” ?

Product formed that is NOT soluble ?
	YES (
	Precipitation

Reaction

	NO

(

	
	

	Oxidation Number changes ?
	YES (
	Oxidation-Reduction Reaction

	NO

(

	
	

	Other Types of Reactions
	
	


	RULES FOR ASSIGNING OXIDATION NUMBERS

Follow these rules in numerical order.

1.  The oxidation number of an atom in an element is zero.

2.  The oxidation number of an atom in a monoatomic ion is equal to the charge on that ion.

3.  Hydrogen has an oxidation number of +1, except when it is found in a metal hydride (where it

     has an oxidation number of (1).

4.  Fluorine has an oxidation number of (1.

5.  Oxygen has an oxidation number of (2, except when it is found in peroxides (where O is

     assigned an oxidation number of (1) or in oxyfluorides (where O is assigned a positive

     oxidation number as needed).

6.  In binary compounds, the element with the greater electronegativity (closer to the upper

     right-hand corner on the periodic table) is assigned an oxidation number equal to its charge

     in simple ionic compounds of that element.

7.  The halogens other than fluorine have an oxidation number of (1.

8.  The sum of the oxidation numbers of all of the atoms for a neutral compound must equal zero.

9.  The sum of the oxidation numbers of all of the atoms in a polyatomic ion must equal the ionic

      charge of that ion.


SOLUBILITY RULES
	Rule
	Soluble Compounds Contain
	Common Exceptions

	1
	C2H3O2
	None

	2
	NH4+
	None

	3
	NO3(
	None

	4
	CN(
	None

	5
	ClO(
	None

	6
	ClO2(
	None

	7
	ClO3(
	None

	8
	ClO4(
	None

	9
	Br(
	compounds of Ag+, Pb2+, and Hg22+

	10
	Cl(
	compounds of Ag+, Pb2+, and Hg22+

	11
	I(
	compounds of Ag+, Pb2+, and Hg22+

	12
	SO42(
	compounds of Sr2+, Ba2+, Pb2+, and Hg22+


	Rule
	Insoluble Compounds Contain
	Common Exceptions

	13
	CO32(
	Compounds of NH4+ and the alkali metal cations

	14
	PO43(
	Compounds of NH4+ and the alkali metal cations

	15
	CrO42(
	Compounds of NH4+ and the alkali metal cations

	16
	Cr2O72(
	Compounds of NH4+ and the alkali metal cations

	17
	OH(
	Compounds of NH4+ and the alkali metal cations, Ca2+, Sr2+, and Ba2+

	18
	S2(
	Compounds of NH4+, and the alkali metal cations, Ca2+, Sr2+, and Ba2+


Use the flowchart to identify each of the following reactions as an acid-base reaction, a precipitation reaction, or an oxidation-reduction reaction

	
	Reaction
	Reaction Type

	01.
	3 NaOH + Al(NO3)3 ( Al(OH)3 + 3 NaNO3
	

	02.
	HC2H3O2 + KOH (  H2O + KC2H3O2 


	

	03.
	Zn + CuSO4 ( ZnSO4 + Cu
	

	04.
	2 HNO3 + Ca(OH)2 ( Ca(NO3)2 + 2 H2O

	

	05.
	Na2S + CuSO4 ( Na2SO4 + CuS
	

	06.
	N2 + O2 ( NO3
	

	07.
	BaCl2 +  Na2SO4 ( 2 NaCl +  BaSO4
	

	08.
	2 Fe +  3 H2O ( 3 H2  + Fe2O3
	

	09.
	NH4OH + HClO3 ( NH4ClO3 + H2O
	

	10.
	Cu2S + S ( CuS
	


Write and balance the chemical equations for the following word equations, then use the flowchart to identify each of the following reactions as an acid-base reaction, a precipitation reaction, or an oxidation-reduction reaction.

	
	Reaction
	Reaction Type

	11.
	When hydrobromic acid is reacted with barium hydroxide, water and barium bromide are formed.
	

	
	
	

	
	
	

	12.
	Silver nitrate reacts with zinc chloride producing silver chloride and zinc nitrate.
	

	
	
	

	
	
	

	13.
	Tetraatomic phosphorus and oxygen react making diphosphorus pentaoxide.
	

	
	
	

	
	
	

	14.
	Iron metal chemically reacts with sulfuric acid to form iron (III) sulfate and hydrogen gas.
	

	
	
	

	
	
	

	15.
	Nitric acid and ammonium hydroxide react, resulting in ammonium nitrate and water.
	

	
	
	


	16.
	When solutions of iron (II) sulfate and ammonium sulfide are mixed iron (II) sulfide and ammonium sulfate are produced.
	

	
	
	


Read the following scenarios. Write and balance the chemical equations for the word equations, then use the flowchart to identify each of them as an acid-base reaction, a precipitation reaction, or an oxidation-reduction reaction.

17.
Milk of Magnesia (magnesium hydroxide) is sometimes taken to help an upset stomach caused by too much stomach acid (hydrochloric acid). One product is magnesium chloride. The person taking it must be careful, however, to follow the directions. Too much Milk of Magnesia and the laxative effect of the magnesium ion will cause diarrhea.

18.
Acid rain can be formed when coal containing sulfur is burned. When the coal is burned, the sulfur in it reacts with oxygen to form sulfur dioxide. This gas mixes with the raindrops and returns to earth as acid rain.

19. 
For shrimp to breed, the salinity of the water – the amount of salt in the water – has to fall within very narrow limits.  During the breeding season of shrimp, biologists would determine the salinity of the water in various locations. Those with the right salinity to maximize breeding would be off limits to shrimping. The biologists would determine the salt content of the water in various places by reacting the sodium chloride in the water with silver nitrate to isolate the product, silver chloride, so that it could be dried and weighed. The sodium nitrate solution that was also produced could be poured down the drain.

20.
Many homes are heated with natural gas, methane (carbon tetrahydride), but there is a danger from improperly maintained gas furnaces. If too little oxygen gas is supplied by the burner when the natural gas burns, one product is carbon monooxide, a colorless, odorless gas that can kill quickly, and the other product is water vapor. 
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