Chapter 6 - Chem cal Equati ons

Evi dence of a Chem cal Reacti on
1.

2.
3.
4.

Rat her than witing each reaction in
words we use the correct chem cal
formul as for the reactants and
products. W then change the
coefficients in order to have the
sane nunber of each el enent on each
side of the equation. This follows

t he Law of Conservation of Matter.

React ant s > Products

AC ) + B( ) — >C( ) + D )

States are i1 ndicated
by: , , ,

Conditions are witten above or
bel ow t he arrow.



Car bon and oxygen produce carbon
di oxi de when heat ed

Met hane and oxygen when subjected to
a spark produce carbon di oxi de and
wat er vapor.

| n any ordinary chem cal reaction,
matter 1s neither created nor
destroyed.

Therefore we nust have the sane
nunber of atons on each side of the
equat i on

CHANGE ONLY COEFFI Cl ENTS

once you have the correct
formulas for all react ant and
products

NEVER CHANGE A SUBSCRI PT

Mercuric oxide when heated yields
mercury + oxygen



Zinc + Hydrochloric acid —> zinc

chl ori de + hydrogen

STEPS TO BALANCE AN EQUATI ON

Wite correct formulas for

all reactants and products.

2. Bal ance by changi ng

coefficients only so that the

Law of Conservation i1 s
f ol | owed.

H NTS FOR BALANCI NG EQUATI ONS

1.

3.

|f an el enent appears in nore
t han one place on one side of the

equation, balance it |ast.

propane + oxygen—>car bon di oxi de
+ wat er

| bal ance the
y the whol e
nate the

|f a fraction w |
equation, multipl
equation to elim

fraction

Sodi um + wat er —>sodi um hydr oxi de
hydr ogen

|f all coefficients are divisible



by a small whol e nunber, divide
to get the sinplest equation.

4C + 20 —>4C@

4. |f polyatomc 1ons are not
changed between reactants and
products, you shoul d bal ance them
as a group.

Al um num sul fate +Magnesi um hydr oxi de—>

Sul furic acid + Sodi um hydr oxi de >

5. If an odd nunmber of atons appear
on one side of the equation,
multiply the odd nunber by 2
and conti nue.

Pot assi um chl orat e —>pot assi um
chl ori de + oxygen



Conpl ete the foll ow ng:

Cal cium carbonate + Sulfuric acid —>Cal ci um
sul fate + carbon di oxi de + wat er

Sodi um chl oride + Anmmonia gas + Water +
Car bon di oxi de —> Ammoni um Chl ori de +
Sodi um bi car bonat e

Magnesi um + WAt er —>Magnesi um hydr oxi de +
Hydr ogen
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- Reactions i n Agueous Sol utions

Driving forces in chem cal reactions
1.

2.
3.
4.

|. Precipitation Reactions - Solid
| S produced

When an ionic substance dissol ves
In water ions are produced

NaCl (s) + HO — >
NHA (s) + HO — >
Ba(NO), + HO ——>
El ectrol yte - conpound whi ch when
di ssol ved i n water produces iIons
and therefore carries an
el ectrical current
K,Gr Q(s)

C12|_|22011 (s)



Sol ubilit
Sol ubl e Conpounds

Sodium, potassium, and ammonium
compounds

Acetates, nitrates, chlorates, and
perchlorates

Halides (chlorides, bromides, and
iodides)

Sulfates

of Common

| oni ¢ Conpounds
Excepti ons

Lead (II), silver, and mercury (I)
halides are insoluble

Calcium, strontium, barium, and
lead(I1) sulfates are insoluble

Insoluble Compounds Exceptions

Carbonates and Phosphates and
Chromates

Hydroxides

Sulfides and Oxides

Sodium, potassium, and ammonium
compounds are soluble

Sodium, potassium, calcium, strontium,
and barium compounds are soluble

Sodium, potassium, ammonium, and
calcium ¢ompoungs are soluble

Predict whether the following are soluble ?

CaO NaBr Cu(OH),
Kzo BaSO4 MnS
NH4F CHCO3 Hg(NO3)2



In Double Displacement reactions, the ions exchange
positions

AB + CD——>

Write the balanced equation for the following
Double Displacement (Metathesis) reactions:

Barium nitrate + Potassium chromate ——>

Silver nitrate + Potassium chloride >
Potassium nitrate + Barium chloride >
Sodium sulfate + Plumbous nitrate >
Potassium hydroxide + Ferrous nitrate >




In order to determine whether a precipitate

reaction has occurred you must look at
sk sk sk sk sk sk skeosk sk skeosk sk skosk sk skoskoskoskoskoskoskoskeosk skoskosk skosiosk sk sioskeo sk koo sk skoskeoske skoskosk sk

Il Formation of a Gas (bubbles)

If H,S is a product, it is a gas

If H,CO; are products
HzSO3 they will
NH,OH produce gases

Calcium Carbonate + Sodium hydroxide >

Ammonium Sulfate + Sodium hydroxide >

Potassium sulfide + Nitric acid >

Sodium sulfite + Hydrochloric acid >



IIl Reactions that produce heat

Neutralization reactions are
accompanied by the release of heat

Acids - contain or produce H'!
ion in aqueous soln.
taste sour
strong electrolyte - 100% ionized if strong
HCl
HNO;
H,SOy

Bases - “alkalis” -
bitter taste
contain OH!

slippery
strong bases are 100% ionized

NaOH
KOH

Sodium hydroxide + Hydrochloric acid

Sulfuric acid + potassium hydroxide >



7.3 Describing reactions in aqueous solution
Molecular equation - complete balanced
equation(including states)

Ionic equation - anything in aqueous solution
is shown as ions (include states)

Net Ionic Equation - eliminates spectator ions
(include states)

Complete each of the above for the reaction:

Potassium sulfate + Barium chloride >
<SSO IS

Sulfuric acid + Potassium hydroxide >

Molecular

Ionic

Net Ionic




Sodium Carbonate + Hydrochloric acid

Molecular

Ionic

Net Ionic

Potassium nitrate + Sodium sulfate

Molecular

Ionic

Net Ionic




For each of the following reactions indicate any
evidence that a chemical reaction has occurred. If
no reaction occurs, put “NR”. You do not have to
write a balanced equation.

Reaction Evidence

Calcium carbonate + Sulfuric acid

Ammonium sulfate + Sodium hydroxide

Potassium sulfide + Nitric acid

Sodium sulfite + Hydrocloric acid
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CLASSIFYING CHEMICAL REACTIONS

I Oxidation-Reduction (Redox)
Transfer of electrons - change in oxidation #

Metal + Nonmetal
Metal electrons, nonmetal electrons

Na
Cl

Change in oxidation number therefore redox

Mg + Cl, MgClz

Aluminum + Ferric oxide ——> Iron +
Aluminum oxide

> Sulfur dioxide

Sulfur + Oxygen

| f you have an el enent on one side
of the equation and it Is Iin a
conmpound on the other side, It Is a
Redox reaction




II Double Displacement (Metathesis)

AB + CD

>

A. Precipitation
Silver nitrate + Potassium chloride

B. Neutralization
Hydrochloric acid + Potassium hydroxide

C. Formation of a gas (H,S, CO,, SO,, NH3)
Sodium sulfite + Hydrochloric acid

>

>SS S S S<S <>
III Single Displacement

Element + Compound — Element + Compound

X + YZ

nonmetal more
reactive than

>



X + YZ >

nonmetal less
reactive than

X + YZ >

metal more
reactive than

X + YZ >

metal less
reactive than
R R o R R R R R R R R R R R R R R R R R R R R R R R R

Zinc + Hydrochloric acid --—--- >
Potassium + water --———-—- >
Chlorine + Sodium iodide ------ >

<SS S <S <S>
IV Combustion Reactions - combine with oxygen

C3Hg(g) + O(g) —-- >

CsHig(1) + O(g) >



V Synthesis - Combination
Element + Element -------- > Compound
Element + Compound ----- > Compound
Compound + Compound ---> Compound

e e e e e e e e o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o ok

Hydrogen + Chlorine --->

Uranium + Fluorine --> Uranium(VI) fluoride

Potassium oxide + Oxygen ---> Potassium
superoxide

Lead(II) chloride + Chlorine --> Lead(IV) chloride

Sulfur trioxide + water ---> Sulfuric acid

VI Decomposition - Opposite of synthesis



One reactant ---> Two or more products

Ek kb o o R o R R R S S R L LR LR LR TR T TR R S o o o S R o R R R R R S R

Calcium Carbonate ----> Calcium oxide + Carbon

dioxide

Sodium bicarbonate ---> Sodium carbonate + water

+ carbon dioxide

Calcium sulfate pentahydrate --->

1N N N N 1N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
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Balancing Equations



Practice Eguations ——

Magnesium + Sulfur ---->

Sodium phosphate + Zinc chloride---->

Zinc + Mercuric nitrate ---->

Calcium carbonate ---> Calcium oxide + Carbon
dioxide

Aluminum + Oxygen ---->

Ferric oxide + Aluminum

Sulfuric acid + Potassium hydroxide

Plumbic oxide---> Lead + Oxygen
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