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From Your Hein Textbook and Power Point for Chapter 8, what is a chemical equation?

[image: image1.png]Chemical Equations:
shorthand notation for chemical changes or reactions.

Chemists use chemical equations to:

a. Summarize a chemical reaction by displaying the
substances reacting and forming.

b. Indicate specific amounts of materials consumed or
produced during the reaction.

Reactants: substances consumed during the reaction.
Products: substances formed during the reaction.
aA + bB —— cC + dD

Atom balance must be maintained in all chemical reactions.
All atoms from reactants must appear as part of products.





[image: image2.png]General Structure of Chemical Equations:

1. Reactants and products are separated by an arrow.
Reactants are on the left side of the arrow,
products are on the right.

aA + bB ——> cC + dD
Reactants Products

2. Whole number coefficients are placed in front of
substances to balance the atoms in the equation.
The numbers indicate the units of the substance
reacted or formed during the reaction.

The coefficient 1 is not written in a balanced equation.




[image: image3.png]3. Information about the reaction (temperature, time)
may be placed above or below the reaction arrow.

A
aA + bB ——> cC + dD
Aindicates heat

4. The physical state is written in brackets after the
formula of the substance.

(9g) for gas, (1) for liquid, (s) for solid, (aq) for aqueous
aA(s) + bB(I) —— cC(g) + dD(s)
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Symbol Summary

Produces (points towards products)

Solid (written after substance)

Liquid (written after substance)

Gas (written after substance)

Substance dissolved in an aqueous solution
Heat is added (above or below reaction arrow)




Evidence for Chemical Reactions

There are four observations that indicate a chemical reaction is taking place:

1. A gas is produced.

           Gas may be observed in many ways in a reaction from light fizzing to heavy bubbling.
2. An insoluble solid is produced  in a solution.
a. A substance dissolves in water to give an aqueous solution.

b. If we add two aqueous solutions together, we may observe the production of a solid substance.

c. The insoluble solid formed is called a precipitate
3. A permanent color change is observed.

a. Many chemical reactions involve a permanent color change.
b. A change in color indicates  that a new substance has been formed
4. An energy change is observed
a. A reaction that releases heat is an exothermic reaction.

b. A reaction that absorbs heat is an endothermic reaction.

c. Examples of a heat energy change in a chemical reaction are heat and light being given off.

From the Corwin Textbook, the Chemical symbols are explained:

[image: image5.jpg]Table 8.1 Chemical Equation Symbols

Symbol Interpretation of Chemical Equation Symbol
- produces, yields, gives
(separates reactants from products)
+ reacts with, added to, plus
(separates two or more reactants or products)
A
- the reactants are heated
Fe
—¥ metallic iron catalyst is added to the reaction
NR no reaction
(s) solid substance or precipitate
() liquid substance
(8) gaseous substance
(aq) aqueous solution

Copyright © 2004 Pearson Prentice Hall, Inc.




Chapter 5 Homework Packet
Chapter 5-Part E   Basic Stoichiometry Definitions     2 points
Fill in the following with the symbols used in chemical equations which has the stated translation or meaning(s) (Section 7.2 Table 7.1 page 191 Corwin 7th ) (Hein Section 8,1 page 144)::

_________1.  Produces, yields, gives

_________2.  Reacts with, added to, plus
_________ and _________ 3. Solid substance or precipitate forms

_________and  _________4.  Gaseous substance formed

_________5.  Liquid Substance

________5a.  Water or aqueous solution

_________6. Reversible Reaction

_________7.  No Reaction

8. Show the symbol for heat:__________

9. How would you show a catalyst in a chemical reaction where A plus B forms products D and E, but is catalyzed by substance C

   A   +   B     (      D    +    E

10. Define Catalyst (See Section 7.6 page 193)

Chapter 5 Homework Packet
Although McMurry does not define the following five types of reactions: Combination, Decomposition, Single Replacement, Double Replacement, and Neutralization reactions are introduced. The table 8.3 from another text is a summary. 

[image: image6.jpg]Table 8.3 Basic Types of Chemical Reactions

Reaction Type General Format
Combination reaction A+Z—>AZ
Decomposition reaction AZ— A+ Z
Single-replacement reaction A+BZ—AZ + B
Double-replacement reaction AX + BZ— AZ + BX
Neutralization reaction HX + BOH — BX + HOH

Copyright © 2004 Pearson Prentice Hall, Inc.




From another book:
[image: image7.png]pes of Chemical Equati

Reactions are classified into subtypes to aide in predicting
the products of chemical reactions.

Reactions are classified into five major categories:

1. Combination reactions

2. Decomposition reactions

3. Single displacement reactions

4. Double displacement reactions

5. Oxidation-reduction (redox) reactions (Chapter 17)




From lecture, I will tell you a chemical change via a chemical reaction is either a NON-REDOX or a REDOX change. Combination, Decomposition, Single Replacement and Oxidation-Reduction (more complicated) are REDOX changes. Only Double Replacement, Double Displacement or sometimes called Metatarsus reactions are NON-REDOX and I like to call them Ion-Exchange Reactions,.

Our text discusses precipitation reactions in section 5.4 , but leave off:
Gas Forming Reactions.

When predicting the products of a double replacement reaction, sometimes one of the products instantly decomposes.

If H2CO3 is a predicted product in ion exchange, it is written as

 CO2 and H2O.

 For example:

Na2CO3 (aq) +  HCl (aq) (  [H2CO3](aq) + NaCl (aq)

Should be written:

Na2CO3 (aq) +  HCl (aq) (  CO2(g) + H2O (l) + NaCl (aq)

Two other products which are shown differently:

[NH4OH]  (  NH3 + H2O
[H2SO3 ]    ( SO2 + H2O
In Section 12.8, there is a another type of chemical reaction: 

Combustion – a substance burns in the presence of oxygen. Combustion of a compound that contains C and H (or C, H, and O) produces carbon dioxide gas and water.

CH2O(l) + O2(g) → CO2(g) + H2O(l)

 The general type of combustion problem looks like this:

CxHy [(l) or (g)]  +  O2 (g)   (   CO2 (g)  +   H2O (g)

Or

CxHyOz[(s) or (l) or (g)]  +  O2 (g)   (   CO2 (g)  +   H2O (g)

The chemical reaction for the combustion of gasoline:

C8H18 (l)  +  O2 (g)   (       CO2 (g)       +   H2O (g)

Octane        oxygen gas    carbon dioxide      water
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Module 5 E1: Classification of Chemical Reactions        2 Points

(Sections 7.4)
Classify Each of the following (unbalanced) chemical reactions as:

A. Combination (or synthesis)

B. Decomposition (or Anaylsis)

C. Single Replacement

D. Double Replacement (Precipitation)

E. Double Replacement (Neutralization)

F. Double Replacement (Gas Forming)
G. Combustion of a hydrocarbon

______1.            Fe     +      FeCl3       (       FeCl2

____2.                  HCl         +        Mg(OH)2   (     MgCl2      +      HOH
_____3.             Mg        +      HNO3    (   Mg(NO3)2      +   H2
_____4.             H2  +   N2   (   NH3
____5.           NaHCO3   + HCl     (    NaCl   +   CO2    +  H2O

____6.            Ca(NO3)2  +  K3PO4  ( Ca3(PO4)2  +  KNO3
____7.             KClO3   (   KCl  +    O2
____8.             Na  +  H2O   (  NaOH  +  H2
Writing Chemical Reactions (Section 5.1-5.6)

9. Write a chemical equation for solid cadmium hydrogen carbonate decomposing to yield solid cadmium carbonate, water, and carbon dioxide gas:

10. Write a chemical equation for the reaction of aqueous solutions of potassium chromate and calcium sulfate to give the precipitate calcium chromate and aqueous potassium sulfate.

[image: image9.png]Example Exercise 8.5 Classifying Chemical Reactions

Classify each of the following reactions 35 combination, decompositon, single-replacement, double-seplacement,
orneutrlizaion.

@ Copper meta heated ith oxygen gas produces solid copper(l) oxide.
(v)  Heating powdered iron(lII) carbonate produces solid iron(II]) oxide and carbon dioxidegas.

©  Alminm meta eacts with aqueous manganese([]) sulfate 1o give aquzous shminum sulfste and
‘mangamese metal.

241+ 3 MuSO(ag) — AL(SO4):(ag) + 3 Ma(s)

(@ Aqueous sodium chromate seacts with aqueous barium chloride to give insoluble barium chromate and
aqueous sodium chloride.

Na:CrOy(ag) + BaCl(ag) — BaCrO,() +2 NeCllag)

(& Niric aid seacts with aqueous potassium hycroxide to give aqueous potassium mirate and water.

'HNOy(ag) + KOH(ag) — KNOx(ag) + H:00)





[image: image10.png]Example Exercise 8.5 Classifying Chemical Reactions
Continued

Solution

We can classify the type of each seaction 25 follows:
(@ Thetwo dements Cu and O; synthesize 2 sngle compound; this is an example of 2 combination
seacton.

() The compound Fex(CO)sis heated and breaks down into 2 simpler compound and 2 gas; this is an
‘example of a decomposidon teacion.

(9 Themetal Al displaces the metal M from aqueous MaSOy;this is an example of 2 single-
replacement seacion.

(@ Thetwo compounds Na:CrO; and BeCl exchange anions; tis is = sxample of 2 double-
replacement seaction.

(9 Theacid HNO; reacts with the base KOH o form KNO; and water, this is an example of 2
neutalzaon reaction.





[image: image11.png]Example Exercise 8.2 Writing Chemical Equations

‘Witea chemical aquation for each of the following chemical seactons:
@ Mercury liquid and fuorine gas react fo give solid mercury(l) fvoride.
() Zincmetl reats with sulfuic id fo give aqueous 2inc sulfste ad hycrogen gas.

Solution

To write the chemical equation, e must provid formulas and symbols for each substance. We can describe
each of the preceding chemical reactions 35 follows:

@  He)+F:@) > HeF:(s)

®)  Za(s)+H:S04(ag) — ZnSO4(ag) + Halg)

Practice Exercise

‘Writea chemical aquation for each of the following chemical seactons:

(@ Aqueous soluons of sodium fodide and silver nitrate yield silver fodide precipiate nd aqueous.
Sodium niate.

() Acstc acid reacts with aqueous potassium hydroxide to give aqueous pofassium acefate phus water.

Answers:
@ Nallag) + AENOs(a) — Agl(9) + NaNOs(ag)
®)  HC:H:0x(ap)* KOH(ap) — KC:H:Ox(ag) + H:00)

Concept Exercise
‘Which seven nommetals occur naturally as distomic molecules?

Answer: See Appendix G.




[image: image12.png]Diatomic Molecules

« Seven nonmetals occur naturally as diatomic
molecules:

1. Hydrogen (H,)

Nitrogen (N;)

7. Halogenl,
» These elements are written

as diatomic molecules
when they appear in
chemical

reactions.




Writing Chemical Reactions 
11. Write a chemical equation or solid sodium hydrogen carbonate decomposing to yield solid cadmium carbonate, water, and carbon dioxide gas:

12. Write a chemical equation for the reaction of aqueous solutions of potassium chromate and lead(II) nitrate to give the precipitate lead(II) chromate and aqueous potassium nitrate.

[image: image13.png]Information in a Chemical Equatio

Propane. Oxygen Carbon Water
dioxide

& ®
X e BN 2E

CiHy(e) t 50, —> 3C0s) + 4H0()

1 molecule 5 molecules 3 molecules 4 molecules
3atoms C 10 atoms O 3atoms C 8 atoms H
8 atoms H 6atoms O “4atoms O

1 mol. 5 mol 3mol 4mol
44.09g 5(32.00 2) 34401 &) 4(18.02g)

=(1600.9) =(1320g) =(72089)





Rules and Suggestions for Balancing Equations

1) The same # and type of atom must be present on each side of the equation.

2) Balancing is accomplished by adding coefficients.  NEVER change the subscripts.

3) Coefficients must be in the smallest whole # ratio.

4) Balancing is done by trial and error.

5) Usually Balance H’s and O’s last or an element that appears in more than one place of either side of the reaction .

6) Balance polyatomic ions as one unit in Ion Exchange reactions.
[image: image14.png]uidelines for Balancing Equations

« Before placing coefficients in an equation, check
that the formulas are correct.

« Never change the subscripts in a chemical formula
to balance a chemical equation.

+ Balance each element in the equation starting with
the most complex formula.

 Balance polyatomic ions as a single unit if it
appears on both sides of the equation.




[image: image15.png]+ lhe coetficients must be whole numbers. 1f you
get a fraction, multiply the whole equation by the
denominator to get whole numbers.

[Hy(g) + %2 O,() — H,0()] x2
2Hy(9) + 05(8) — 2H,0()
« After balancing the equation, check that there are

the same number of atoms of each element (or
polyatomic ion) on both sides of the equation.

22)=4H:20 — 2)=4H:20





[image: image16.png]« Finally, check that you have the smallest whole
number ratio of coefficients. If you can divide all
the coefficients by a common factor, do so to
complete your balancing of the reaction.

[2 Hy(g) +2 Bry(g) — 4 HBr(g)] + 2
Hy(g) + Bry(g) — 2 HBr(g)
2H:2Br — 2(/)=2H:2(/)=2Br




Chapter 5  Homework Packet
Example of balancing an Equation:

[image: image17.png]Combustion of Methane

* Methane gas burns to produce carbon dioxide gas
and gaseous water.

v'whenever something burns it combines with O,(g).
CHa(9) *+ Oa(g) > CO,(9) + H0(9)

What incorrect assumption was made when writing this equation?

é
1C+4H + 20 1C+20 +2H+O
1C+2H+30

We are assuming that all reactants combine 1 molecule : 1 molecule;
and that 1 molecule of each product is made — an incorrect assumption



 

[image: image18.png]* To show the reaction obeys the Law of Conservation
of Mass the equation must be balanced

v'we adjust the numbers of molecules so there are equal
numbers of atoms of each element on both sides of the
arrow

CHa(g) + 2 O5(9) » CO,(9) + 2 HO(g)

1C + 4H + 40

1C + 4H + 40




[image: image19.png]PROCEDUREFOR...

Balancing Chemical
Equations

1. Wiitea skeletl equation by writing
chemical formuils for each of the
seactants and products. Reviesy
‘Sections 3.5 and 3.6 for nomenclature
rules. (1fa skeleal equation is provided,
gotostep2)

2. Balance atoms that occur in more
complex substances first. Always balance
atomsin compounds before atoms in
pure dements.

EXAMPLE3.22

‘Balancing Chemical Equations

‘Wiite  balanced equation for the combustion of
gascous butane (CiHy0),a fue used in portabl stoves
and gills, in which it combines with gaseous oxygen

| to fomm gaseous carbon dioxide and gaseous water.

Caiolg) + Os(g) —
COx(g) + H0(8)

| Begin with C:

CiHilg) + 0x(g) —
CONg) + HO)
4C aoms—+1 Cotom
To balance C, put a 4 before COx(g).
CiHilg) + 0x(g) —
4C0Lg) + HO()
4Catoms 4 Catoms
BalanceH:
CiHilg) + 0xlg) —
4COx(g) + W)
10H stoms 2 Hatoms
o baance H.put a5 before H100).
Catulg) + Oxg) —
4CO(g) + $H,0)
10H stoms = 10 H stoms




[image: image20.png]3. Balance atoms that oceur as free
clements on either side of the equation
Iast Always balance free elements by
adjusting the coefficient on the free
clement.

Balance O:
CiHilg) + Oxg) —
4C0y(g) + 5 HO()
2050ms =50 + 50 = 13050ms
To balance O, put 1372 before O3(5).
CiHllg) + 13/20:(0) —
4C05(g) + 5 HO()

130 toms — 130 aoms

(CaHig(g) + 13/205(8) —>
4COx(g) + 5 HO(»)] X 2

2CHiE) + 13 0s(e) —>
$CO,(8) + 10 H:0()





[image: image21.png]5. Checktomake censin the equationis

e oot | 2CaHi0(g) + 13 0s() —

eachype of atom on both sides of the. 8COx(g) + 10 Hy0(g)
equation.
Left Right
5C atoms 5C atoms
0Huoms  20Hatoms
260aoms 260 atoms.

The equation is balanced.




Chapter 5-Part F Balancing Chemical Equations       4 points
Balance the following chemical equations (write the chemical formulas in #10 then balance):

1.          Fe     +      FeCl3       (       FeCl2
2.          Al        +       O2         (       Al2O3
3.          Na2CO3   +     C       +   N2    (     NaCN       +         CO

4.           FeS        +     O2    (       Fe2O3    +        SO2
5.          IBr      +       NH3        (        NI3          +       NH4Br

6.           Cl2       +      HOH       (       HCl         +     HClO

7.           AgNO3    (       AgNO2         +     O2
8.            HClO4      +     P4O10    (      H3PO4     +      Cl2O7
9.            HCl         +        Mg(OH)2   (     MgCl2      +      HOH
10.  Sodium hydroxide +   Hydrochloric acid  (   sodium chloride   +   water

You may check your work using the online chemical equation balancer at:

http://people.emich.edu/bramsay1/ccc-release/chem.html 

Video:
https://www.khanacademy.org/test-prep/mcat/physical-processes/stoichiometry/v/balancing-chemical-equations
Chapter 5 Homework Packet 

[image: image22.png]Activity Series Concept

When a metal undergoes a single replacement
reaction, it displaces another metal from a
compound or aqueous solution.

The metal that displaces the other metal does so
because it is more active

The activity of a metal is a measure of its ability to
compete in a replacement reaction.

In an activity series. a sequence of metals is
arranged according to its ability to undergo a
reaction.




[image: image23.png]« Metals that are most reactive appear first in the
activity series.

« Metals that are least reactive appear last in the
activity series.

« The relative activity series is:

Li>K>Ba>Sr>Ca>Na>Mg>
Al>Mn>Zn>Fe>Cd>Co>Ni>
Sn>Pb > (H) > Cu>Ag>Hg> Au




[image: image24.png]Example Exercise 8.12 Predictions Based on the Activity Series

Predict whether or not 2 reacion occurs for each of the following:
@ Alminm £l s added to  iron() sule soluon.
®  Tronwire is 2dded fo a0 shumimm sulfte solution.

(©  Mangmese metal is added to acetc 2cid.

@  Magnesium metal is added o water.

Solution

We refr to the activity series forthe reactivity of each of the metls.
(3 Aluminum precedes iron i the activity series: Al > Fe. Thus, 2 reaction oceurs, and Al displaces Fe from
the soluton.

() Conversely, iron follows slumimum i the activity series: AL> Fe. Thus, there is no reaction.

(©  Mangamese precedes hycrogen in the actvity series: Ma > (). Thus, areacton occurs, and Ma produces
H gas that bubbles from the solution.

(@ Magnesium is not an active metal Therefore, magnesium does not react with water, and there is 70
recton.





Chapter 5 Homework Packet
[image: image25.png]Example Exercise 8.12 Predictions Based on the Activity Series
Continued

Practice Exercise

Predict whether or nota reaction occus for each of the following:
(3 Agold ring is dropped mto sulfuric acid.

() Azinc gramle is dropped mto hydrochloric acid.

©  Acadmium fol s put into 2 lead(I]) mitrate soluon.

@  Achomim strpis putinto water

Answars:
@ There i no reacton because Au follows (H) i the activty seis
@) There i aeacion because Z precedes (H) i the activty seres.
(O There s aeaction because Cd precedes Pb i the aciviy seis
(@ There is o reacion because Cr s not n acive metal.

Concept Exercise
Whichof he fllowing metls rescts with aqueous sl w20, C0 AW Gold in Acid A god ring gives

. ‘moseaction i an aqueous
Answer: See Appeadix G. sulfuric acid, S0y, soluion.





[image: image26.png]Single-Replacement Reactions

« A single-replacement reaction is a reaction in
which a more active metal displaces another less
active metal in a compound.

« If a metal precedes another in
the activity series, it will
undergo a single-replacement
reaction.

Fe(s) + CuSO4(aq) —
FeSO,(aq) + Cu(s)





Chapter 5 Homework Packet
[image: image27.png]Aqueous Acid Displacements

« Metals that precede (H) in the activity series react
with acids, and those that follow (H) do not react
with acids.

* More active metals react with acid to produce
hydrogen gas and an ionic compound.

Fe(s) + 2 HCl(aq) — FeCly(aq) + H,(g)

* Metals less active than (H) show no
reaction.

Au(s) + H,S0,(aq) — NR





[image: image28.png]Active Metals

« A few metals are active enough to react directly
with water. These are called active metals.

« The active metals are Li, Na, K, Rb, Cs, Ca, Sr,
and Ba.

« They react with water to produce a
metal hydroxide and hydrogen gas.

2 Na(s) +2 H,O() — 2 NaOH(ag) + Hy(g)
Ca(s) + 2 HyO() — Ca(OH),(aq) + Hy(g)





Chapter 5 Homework Packet
If you were to (H2O) in the activity series like an acid is shown as (H), where would you put it? Show below:

Given the following Activity Series:

Li >      K >   Ba >    Sr >    Ca >     Na >     Mg >     Al >
Mn >      Zn >      Fe >     Cd >     Co >     Ni >     Sn > 
Pb >    (H) >      Cu >     Ag >    Hg >      Au

The rule to follow is a single replacement reaction takes place only if the metal or (H) is more active than the metal or (H) it is replacing. Li will react with everything, while Hg will replace only gold. And poor gold does not react with any of the cations of metals. Therefore gold is found pure in nature, while the very active metals such as potassium and sodium are never found pure in nature, but are found as minerals (ionic compounds).
Will Mg metal react with Nitric Acid? Yes
                (Mg has a great reactivity then [H] in the series)
Mg (s) + 2 HNO3 (aq)   →  Mg(NO3)2 (aq)  + H2 (g)
Will Copper react with Nitric Acid? no 
                     (Cu is below [H] in the activity series)
Cu (s)  +  HNO3 (aq)  →  no reaction
Given the following Active Metals:
Li > K > Ba > Sr > Ca > Na> (H2O)
The six very active metals are so reactive they will replace one of the two hydrogens in water and form alkaline hydroxides as products.  Hydrogen gas will bubble out of the solution. See some of the above movies for demonstrations. 
Will Sodium react with water?  yes 
                    (Na is one of the six active metals above)
2 Na(s) + 2 HOH (l)  → 2 NaOH (aq)  +  H2 (g)
Chapter 5 Homework Packet 

Part G Single Replacement Reactions                    2 points

Given the following Activity Series:

Li > K > Ba > Sr > Ca > Na > Mg > Al > Mn > Zn > Fe > Cd > Co > Ni >

Sn > Pb > (H) > Cu > Ag > Hg > Au

Given the following Active Metals:

Li > K > Ba > Sr > Ca > Na

Complete the products of the following reactions, then balance the equation (If no reaction write NR):

1.        Cu (s)    +    Al(NO3)3 (aq)     (
2.        Al (s)     +    Cu(NO3)2 (aq)   (
3.        Au (s)   +    H2SO4 (aq)     (
4.        Ca (s)    +     H2O (l)         (
5.          Mn (s)    +     H2O (l)         (
Chapter 5 Homework Packet

[image: image29.jpg]Double Replacement Reactions
or

lon Exchange Reactions

[
AB+CD— AD+CB

A

The ions do NOT change their charges in lon Exchange Reactions!




 [image: image30.png]uble-Replacement Reactions

« In a double-replacement reaction, two ionic
compounds in aqueous solution switch anions and
produce two new compounds.

AX+BZ — AZ+BX

« If either AZ or BX is an insoluble compound, a
precipitate will appear and there is a chemical
reaction.

« If no precipitate is formed, there is no reaction.




Except in neutralization and gas forming reactions.

[image: image31.png]Aqueous barium chloride reacts with aqueous
potassium chromate as follows:

2 BaCly(aq) + K,CrO4(aq) — BaCrOy(s) + 2 KCl(aq)

From the solubility rules, BaCrO, is insoluble, so
there is a double-replacement reaction.

Aqueous sodium chloride reacts with aqueous
lithium nitrate as follows:

NaCl(ag) + LiNOy(aq) — NaNO(aq) + LiCl(aq)
Both NaNO; and LiCl are soluble, so there is no
reaction.




Chapter 5 Part H   Double Replacement Reactions                          2 points

Given the following Solubility Rules for Ionic Compounds:

Compounds containing the following ions are generally soluble in water:

 1.  Alkali metal ions and ammonium ions, Li+ , Na+ , K+ ,   NH4+
 2.  Acetate ion, C2H3O2-
 3.  Nitrate ion, NO3-
 4.  Halide ions (X), Cl- , Br- , I- (AgX, Hg2X2 , and   PbX2 are insoluble exceptions)

 5.  Sulfate ion, SO4 2- (SrSO4,   BaSO4 ,   and PbSO4 are insoluble exceptions)

Compounds containing the following ions are generally insoluble in water:

 6. Carbonate ion,CO32- (see rule 1 exceptions which are soluble)

 7. Chromate ion CrO42- (see rule 1 exceptions which are soluble)

 8.  Phosphate ion PO43- (see rule 1 exceptions which are soluble)

 9. Sulfide ion, S2- (CaS, SrS, BaS, and rule 1 exceptions are soluble in water)

10. Hydroxide ion, OH- [ Ca(OH)2 , Sr(OH)2 , Ba(OH)2 , and rule 1 exceptions are soluble)

Complete and balance the following reactions using the above solubility table (write no reaction or NR if both products are soluble or a covalent compounds is not formed)

1.    AlCl3 (aq)    +    K2CO3 (aq)  (
2.    NiSO4 (aq)  +   Li3PO4 (aq)  (
3.    NaCl (aq)    +   AgNO3 (aq)     (
4.    H2SO4 (aq)  +   NaOH (aq)        (
5.    H3PO4 (aq)  +   Ba(OH)2 (aq)   (
Video:
http://www.brightstorm.com/science/chemistry/chemical-reactions/double-replacement-reactions/
http://www.youtube.com/watch?v=7hVKb4ROjZw 

http://www.youtube.com/watch?v=_oixjNeKtxs 

http://www.youtube.com/watch?v=IMfNi_C2DTg
http://www.youtube.com/watch?v=2tIutF6-wn4  
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[image: image32.png]Neutralization Reacti

* A neutralization reaction is the reaction of an acid
and a base.

HX + BOH — BX+ HOH
A neutralization reaction produces a salt and water.

H,S0,(ag) + 2 KOH(aq) — K,SO,(aq) + 2 H,0(/)




Chapter 5 Part H1 Double Replacement Reaction: 

            Neutralization/Gas Forming Reactions              2 points

Complete and balance the following precipitation reactions using the above solubility table 

(write no reaction if both products are soluble or a covalent compounds is not formed)

1.    Mg(OH)2 (s)    +    H2SO4 (aq)  (
2.    H3PO4 (aq)  +   KOH (aq)  (  

3.    NH4NO3 (aq)  +   Ba(OH)2 (aq)  ( 

4.   HBr (aq)  +   Pb(CO3)2  (aq)   (
5.    LiOH (aq)    +  H3PO4 (aq)     ( 

6.    Na2CO3 (aq)  +   HCl (aq)     ( 

Video:
http://www.youtube.com/watch?v=gtcE8TosEq4 
Note for Chapter-5H1:
    Neutralization ion Exchange Reaction:

1. When an acid reacts with a base, salt plus water are the products

Gas Forming Ion Exchange Reactions:

2. When either H2SO3; H2CO3 or NH4OH is formed as a product it immediately 

    decomposes thus demonstrating a gas forming reaction. 

3. Most books do not show either H2CO3 or NH4OH as products, just the 

decomposed products of the gases and water in the answer.

If H2CO3 is a predicted product in ion exchange, it is written as

 CO2 and H2O.

 For example:

Na2CO3 (aq) +  HCl (aq) (  [H2CO3](aq) + NaCl (aq)

Should be written:

Na2CO3 (aq) +  HCl (aq) (  CO2(g) + H2O (l) + NaCl (aq)

Two other products which are shown differently:

[NH4OH]  (  NH3 + H2O
[H2SO3 ]    ( SO2 + H2O
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[image: image34.png]Global Warming
* Scientists have measured an average 0.6 °C rise
in atmospheric temperature since 1860

* During the same period atmospheric CO, levels
have risen 25%

* Are the two trends causal?






[image: image35.png]The Sources of Increased CO,
* One source of CO, is the combustion reactions of fossil
fuels we use to get energy
* Another source of CO,is volcanic action

* How can we judge whether global warming is natural or
due to our use of fossil fuels?

2 CgHyg(l) + 25 O5(g) - 16 CO,(g) + 18 H,O(g)





Chapter 5 Homework Packet 

Chapter 5: Part W Rewriting Equations Ionically   2 points Plus additional homework
Rewrite the following (unbalanced) equations ionically, cancel spectator ions and then balance the net ionic reactions.  Show as ions: soluble salts and strong acids and strong bases; leave as molecules/formula units insoluble salts, weak acids, covalent molecules. 
Strong acids are: Perchloric Acid; Hydrochloric Acid; Nitric Acid; Sulfuric Acid; Hydrobromic Acid; Hydroiodic Acid.

 Strong bases are Sodium hydroxide, Potassium hydroxide, Calcium hydroxide, Barium hydroxide and Strontium hydroxide

1.    KOH (aq)         +        HNO3(aq)     (          KNO3(aq)         +          HOH(l)
2.     CuSO4 (aq)     +      Na2CO3 (aq)   (         CuCO3  (s)     +          Na2SO4 (aq)
3.    NaOH (aq)    +     NH4NO3 (aq)   (       NaNO3 (aq)    +       NH3 (g)     +   HOH (l)

4.    BaBr2 (aq)   +      ZnSO4 (aq)        (        BaSO4 (s)        +      ZnBr2   (aq)
5.    Cr(OH)2 (s)   +   HCl   (aq)      (        

Video:

http://www.brightstorm.com/science/chemistry/chemical-reactions/net-ionic-equation/ 

Chapter 5 Homework Packet 

Chapter 5   Part R: Redox Equations    2 points plus additional homework
Balance the following redox equations written in net ionic form:

Acid Media: (1 point)

1.    C2O4 2- (aq)      +     MnO4 1- (aq)    + H 1+ (aq)  →  Mn 2+ (aq)  +    CO2 (g)   +   HOH (l)

half equation:

half equation:

Basic Media (1 point)
2.  Bi2O3 (s)   + OH 1- (aq) + OCl 1- (aq) →   BiO3 1- (aq)    + Cl 1- (aq)    +   HOH (l)

half equation:

half equation: 

Separate Handouts and Additional Homework for Parts R &  W will be distributed
