Chemical Equatl\%@s“&
Reactggso?




Chemical Reactions

You should be able to

» Classify reactions by type.
oM

»Write a balanced molecular equation, COQ\p\g'e‘ionic equation,

and a net ionic equation. O$\/

»Balance oxidation-redyiigﬁ;ictions.
»>Predict if a p@' g-tcebwill form using the solubility rules.

»>Predi $oducts of reactions given the chemical names of the
reactants.



Organize Your Thoughts

Chemical
reactions

Chemical \ Chemical
o

equations equations

« Synthesis

» Decomposition

* Single replacement
* Double replacement
« Combustion

 Balancing equations

* Predicting products
from reactants

Packard, Jacobs, Marshall, Chemistry Pearson AGS Globe, page 175



Describing a Chemical Reaction

Indications of a Chemical Reaction

— Evolution of heat, light, and/or sc%@lcoh
W)
oON

_ | N
Production of a gqgo()

o=
— Forma&i@@g precipitate

— Color change



Signs of Chemical Reactions

There are five main signs that indicate a chemical reaction has taken place:

change in color change in odor  production of new  input or release  difficult to reverse
gases or vapor of energy



Chemical Equations

aluminum oxide

Depict the kind of reactants and products
and their relative amounts in a reactlor\\]\

4AIS) + 304) \x%‘/(ros(s)
YT O Y
oo

3>
Q@NQ{ers (s), (9), and (1) are the

\>phy3|cal states of compounds.

The numbers in the front are called
stoichiometric coefficients.



Chemical Equations

aluminum oxide
sandpaper

4 Al(s) + 30,(9)

o
M@N‘%@s

This equatg&@éé}us.

4 Al atoms \-ISQ\ > molecules vyield 2 molecules of Al,O,

2 Al,O4(s)

or
4 Al moles + 3 O, moles yield 2 moles of Al,O,

4 mol Al@27g/mol 3 mol O,@32g/mol 2 mol Al,O,@102g/mol
108 g + 96 g = 204 ¢



Kotz web

Chemical Equations

Because the same atoms are present
In a reaction at the beginning (reac@@l\
and at the end (products), the\q.m?eunt

of matter in a system do®§k¥e¢ change.

WO
=4
The Law @Q%nservation of Matter
$\
V
20%

: 100% /'
S Chemical “< 900

Factory




Chemical Equations

Because of the principle of the conservation @f matter,

\
An equation must be balg(@ﬁ\.’

It must have
of the sa

W
%%e number of atoms
d on both sides.

Lavoisier, 1788


../Google%20Image%20Result%20for%20mattson_creighton_edu-History_Gas_Chemistry-LavoisierLab_jpg_files/Lavoisier.htm

Characteristics of Chemical Equations

* The equation must represent wn
facts. $?,‘G
\
(O
* The equation x{xg\@t contain the correct
formulas Q}‘Efﬂe reactants and products.
N\
\> .
* The law of conservation of mass must
be satisfied.



Chemical Equations

 Reactants - the substances that exist before a
chemical change (or reaction) takes place. N\

O
Wwe
* Products - the new subst@\ééfs) that are formed
during the chemical ch€3©e

« CHEMICA @9ATION Indicates the reactants and
products areactlon

REACTANTS -> PRODUCTS



Word Equations

« AWORD EQUATION describes chemical change using
the names of the reactants and products. N\

\\6
Write the word equation for t tion of methane gas
with oxygen gas to fo}r(m (@T‘b dioxide and water.
methane + @b%% » carbon dioxide + water
\ _/
'
Reactant Product

CH, + 20, = CO, + 2H,0



Unbalanced and Balanced Equations

H, + Cl,“9 HCI (unbalanced) H, + Cl, - 2 HCI (balanced)
reactants  products reactants products
H 2 1 H 2 2
Cl 2 1 Cl 2 2




Visualizing a Chemical Reaction

— 2 NaCl

IO mole NaCl



Visualizing a Chemical Reaction




Meaning of Chemical Formula

Chemical
Symbol Meaning Cor@sition

— A\ N /—éc’—vc‘ ~

\
O@Wo H atoms and one O atom

H,O One molecule

of water: 00\(

2H,0 Two %@\%5 Four H atoms and two O atoms
of \water:
H,O, One molecule Two H atoms and two O atoms

of hydrogen
peroxide:



Balancing Chemical Equations

Balanced Equation — one in which the number of

atoms of each element as a reactant is equa&\o the
number of atoms of that element as aé ct

W

What is the relationshjpb&teéen conservation of mass and
the fact that a ba%‘r?@ equation will always have the same
number of a each element on both sides of an equation?

\)\
Determine whether the following equation is balanced.
2Na + H,O - 2NaOH + H,

2Na + 2H,0 - 2NaOH + H,



Balancing Chemical Equations

* Write a word equation for the reaction.

oW
. G
 Write the correct formu@\g\fé(?all reactants
and products. \)0\(0

o
. Deterr@n%Qhe coefficients that make the
equation balance.



Balancing Chemical Equations

Other examples

NO(g) + O,(g) = NO,(g) isit b@@\nced’?
@G
)
Is this balanced? NO(QDVA\O(Q) - NO,(g)
Is this OK? %«(\)
2
\Q

s this b%%nced’? NO(g) + ¥20,(g) = NO,(g)
Is this OK?



Balancing Chemical Equations

An important point to remember

2 NO O > 2NO
(9) + Oy(9) z(g)GON\

2
The 2 to the left of NO(g) and ﬁefers to the number
of molecules present in tt@b@anced equation.

S\
It is a “multipti gfor every atom in the molecule.
O
The subscript , in O, (g) and NO,(g) refers to the number

of atoms of this type that are present in each molecules
(or ionic compound).



Guidelines for Balancing Chemical Equations

@ 1) polyatomic ions first
2) even/odd (make all even)
3) 2H-OH vs. H,0 Mg(OH), ON\
4) single elements last $€G
Example: need 13 oxygen ato@,\

Multiply by 13 \g \(
2
3X  wYEE O, - 2Y + Z
2[3x + [¥]o, -2y + 7|

6X + 130, - 4Y + 2Z



2(NH,),PO, +3Mg(OH), > Mg,(PO,), + 6NH;OH

ammonium phosphate  magnesium hydroxide magnesium phosphate ammonium hydroxide

ON\NHﬁ OH?-
Now you try... 66

2AICI, + 3Li,CO, > \(Ox&cog)g + 6LIiCl
s
QY
N



Write a balanced equation for the reaction between chlorine
and sodium bromide to produce bromine and sodium chloride.

1) Write a word equation for the reaction. N\

O
chlorine + sodium bromide = bromir&@gbdium chloride

Na

2) Write the correct formula@?“a@?reactants and products.

=4
Cl, + §§%/ > Br, + NaCl
N

3) Determine the coefficients that make the equation balance.

Cl, + 2 NaBr 2> Br, + 2 NaCl




Write the balanced equation for the reaction between
aluminum sulfate and calcium chloride to form a white
precipitate of calcium sulfate.

1) Write aword equation for the reaction. N\
? ? O
aluminum sulfate + calcium chloride = calcium&g/+ aluminum chloride

2) Write the correct formula@?“a@?reactants and products.

AL(SO,), + Q\q&fé( > caso, + AlCl,
o

3) Determine the coefficients that make the equation balance.

Al,(SO,), + 3CaCl, = 3CaSO, + 2AICl,



CH,+20, > CO,+ 2H,0

o™
N\
4O
WV
Nk
Q
N y\ Wy N W Wy

Reactants Products

1C at 1C at

41 atoms 41 atoms

4 O atoms 4 O atoms



Reactants =2 Products

‘ + —>
Ces) + O,99 —— CQS@&‘\

carbon oxygen orr dioxide

Reactants $\/\ Product

1 carbon atom O 1 carbon atom
2 oxygen atoms \( 2 oxygen atoms

06%’( / catalyst — speeds up reaction
&\ + Pt
O —

2Hy O, —» 2H,00

hydrogen oxygen water
Reactants Product
2 hydrogen atoms 2 hydrogen atoms
2 oxygen atoms 2 oxygen atoms

Unbalanced



Showing Phases In
Chemical Equations

H,0(s) —3— H,0() @e coth0(9)

Solid Phase —the su,@ |s relatlvely rigid and has a
definite volume pe. NacCl(s)

Liquid F’® —the substance has a definite volume, but is
able to change shape by flowing. H,O(l)

Gaseous Phase -the substance has no definite volume or
shape, and it shows little response to gravity. Cl,(g)



Additional Symbols Used in Chemical Equations

— “Yields”: indicates result of reaction
— Used to indicate a reversible reaction
GON\
A reactant or product in the SO|Id @
(s)

also used to indicate a preuR@\,e

~ Q
Alternative to (c:);@@ ed only to indicate a precipitate

()

A re Q@%) r product in the liquid state

(aq)

A reactant or product in an aqueous solution
(dissolved in water)

(9)

A reactant or product in the gaseous state




Additional Symbols Used in Chemical Equations

I Alternative to (g), but used only to indicate a gaseous product
A Reactants are heated
r‘ON\
2 atm Pressure at which reaction is ci/\&él%‘nt In this case 2 atm
pressure Pressure at which S:? nis carrled out exceeds normal
" atmospherlc\geég

0°C | Te\ngpé}a re at which reaction is carried out, in this case 0 °C

MnO, Formula of catalyst, in this case manganese (IV) oxide,
> used to alter the rate of the reaction




Solubility lonic Equations

Cover the answers, work the problem, then check the answer.

1. Dissolve ammonium nitrate: NH,NO; (s) ---> NH,*! (ag) + NO; (aq)
2. Precipitate cupric hydroxide: Cu*? (aq) + 20H1 (aq)-f> Cu(OH), (s)

3. Dissolve chromium thiocyanate: Cr(SCW&$-> Cr+3 (ag) + 3SCN1 (aq)

4. Precipitate lead arsenate:%’(\)% b*2 (aq) + 2AsO,3 (aq) ---> Pb,;(AsO,), (S)

\QO

5. Dissolve silic ermanganate: Si(MnQO,), (s) ---> Si*4 (aq) + 4MnO,* (aq)

6. Precipitate zinc phosphate: 3Zn*2 (aq) + 2PO,3 (aq) ---> Zn4(PO,), (S)



Types of Chemical Reactions

Synthesis (Combination) reaction A + B > AB

Decomposition reaction A+ B

element compound compound element

BDouble-replacement rew\( AB + CD -> AD + CB

compound compound compound  compound

Neutralization r@bﬁ HX + BOH - BX + HOH

acid base salt water

ASingle-replacement reaction & $A + BC - AC + B

Combust\% reaction (of a hydrocarbon) ~ CH + 0O, 2 CO, + H,0

Polymerization Polymer = monomer + monomer + ...

Ause activity series to predict —
Bdriving force...water, gas, or precipitate



Types of Chemical Reactions

Synthesis (Combination) reaction A + B > AB
Decomposition reaction G@@ A+ B
ASingle-replacement reaction \VAQ‘F BC > AC + B

BDouble-replacement reaction \(O$ AB + CD -> AD + CB

Neutralization reactio%%’(\> HX + BOH - BX + HOH
Combustion r. ®r> (of a hydrocarbon) ~ CH + 0O, 2 CO, + H,0
Polymeriz\o}ion Polymer = monomer + monomer + ...

Ause activity series to predict

Bdriving force...water, gas, or precipitate



Chemical Equations

N, (9) + 3 H; (9 — 2 NH3(g)
| | —
U T
“Microscopic recipe” 1 molecule N, + 3 molecules H, tgmcules NH,

Experimental Conditions Reactaqls Products
N

Before reaction
\>$\Q »

2 molecules N, 3 molecules H, 0 molecules NH,4

After reaction

1 molecules N, 0 molecules H, 2 molecules NH,

Nitrogen is in excess — or hydrogen is limiting reagent.


http://upload.wikimedia.org/wikipedia/commons/d/dc/Ammonia-3D-vdW.png
http://upload.wikimedia.org/wikipedia/commons/d/dc/Ammonia-3D-vdW.png
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http://upload.wikimedia.org/wikipedia/commons/6/6c/Nitrogen-3D-vdW.png
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http://upload.wikimedia.org/wikipedia/commons/d/dc/Ammonia-3D-vdW.png
http://upload.wikimedia.org/wikipedia/commons/d/dc/Ammonia-3D-vdW.png

Synthesis Reaction

Direct combination reaction (Synthesigz

2Na + \$?,g’|\%c3|

\e
o@O

@"66«
General form A + B > AB
element or element or compound

compound compound



Synthesis Reaction

Direct combination reaction (Synthesigz

2Na + Cl > AC2'NaCl
2 AW

\
o@s(Ow/ Na) Cl

6‘5’( Cl Cl- @
General form: A + B > AB
element or element or compound

compound compound



Formation of a solid: AgCI

AgNO;(agq) + KCl(ag) - KNO; (aq) + AgCI(s)



lead (Il) chloride + potassium iodide —— potassium ck@ lead (1) iodide
Pb2+ Cll- Kl+ Il- P\b/ﬂ&ﬂ'_ K1+ Il_

N
PbCl, + KI W’FQ KCl@ag +  Pbl;ppy

o)

N\

Copyright © 2007 Pearson Benjamin Cummings. All rights reserved.



lead (Il) chloride + potassium iodide —— potassium chloride + lead (ll) iodide

Pb2* CI- KL+ Pb2* CI- K+ I

Copyright © 2007 Pearson Benjamin Cummings. All rights reserved.



Decomposition Reaction

Decomposition reaction
2H,0 — 2H, (i-JC)N\o2
W

+
General form: AB — A + B
compound two or more elements

or compounds



Single and Double Replacement
Reactions

Single-replacement reaction

! oW

Mg + CuSO, = MgSO, +$EE
General form:

A + 800@\(9: + B

=
\)§\@>—>replacement reaction
I

CaCO, + 2HCI = cCaCl, + H,CO,

General form:
AB + CD -> AD + CB




Activity Series

Element Reactivity

oW

Foiled again — $€(ac
Aluminum loses to Calcium \/\ NZ

(ON i Z

’(00 'I?\/Iln Bé

% Zn I,

\Q\)?/ e

\)& Ni

Sn
Pb
H2
Cu
Hg
Ag
Pt

~ J

Halogen Reactivity


../Equations Word/5activityseries.doc
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TABLE OF SOLUBILITIES IN WATER

Legend

i= SOLID
ss= SOLID

s= AQUEOUS
d = decomposes
n = not isolated

ol @ | €l ol &8 =
s | Bl S| 2| E|s|8|8|S|E|E
sl s|8|2|g|s|8|s|8|3]|3
s|s5| 8|5 |6|2|=|c|2|2]|°?
aluminum SsS | s n S n i S S i d
ammonium S S S S S S S S S S S
barium s|s|i|s|i|s|s]|s]i (\N\ d

. . bv
calcium S S | S S SS S < . SS d
A\ =

copper (I1) S S | S | |0 \@ | S |
) ) \d ) )
iron (1) s | s | i | s |n \@V\\ s | i | s | i
iron (111 S S n }\)@ i n S i ss | d
lead S | SS |,d 36§ i | [ ss | s i i i

) \®) ) :
magnesium S | S S | S S | S d
mercury (1) \§A [ i i SS | n [ S i SS i
mercury (I1) S | ss i s | ss i [ S i d i
potassium S S S S S S S S S S S
silver SS i i i SS n i S i SS i
sodium S S S S S S S S S S S
zinc S S i S S i S S i S i




TABLE OF SOLUBILITIES IN WATER

Legend

s = solid

aq = aqueous

d = decomposes
n = not isolated

S| 8| 5| S| E|B|2|=8|5|8|&S
Slelel=2|28|s|8|2|%]|3F]|3
S| s | 8|S |S5|2]|*" | 2] @
aluminum s|lag| n|s | n|s |ajg|aq| s |aq | d
ammonium ag (aq |ag |aq (ag | ag | aq | ag | aq | aq | aqg
barium aqg |ag | s |ag| s |ag | aq |aq | s_ ( d

- 4
calcium ag |aq | s |aq | aq | ss | aq | agc} SsJ s | d

\ v~

copper (11) aq |ag | s |aq | s s |\® \% s |ag | s
iron (I1) ag (ag | s |ag | n \@V\\V aq | s |ag | s
iron (1) aq | aq | n a,q\)@ S n agq | s S d
lead aq S | :)s§ S S S aq S S S
magnesium aq (qVL)s ag|ag| s |ag|ag| s |aq | d
mercury (1) \&@‘ S S S S n s |ag | s S Si
mercury (1) aq | s s |ag | s S s |agq | s S
potassium ag |lag |ag |ag|ag|ag | aq | aq | aq | aq | aq
silver S S S S S n S S S S S
sodium aq |ag |aq |aq | ag [ aq | aq | ag | aq | aq | aq
zinc aq | aqg S ag | aqg S | aq | aq S | aq S




TABLE OF SOLUBILITIES IN WATER

Legend

s = solid

aq = aqueous

d = decomposes
n = not isolated

o ) L o) 2 3 %
ot © I = Q (4] ()
S| E|s|E|e|5|2|s|5|&8|8
Slesl|le|21L|s|8|2|8|3F|3
a S S 3] S N < < 2 »
aluminum SS S n S n i S S i S d
ammonium S S S S S S S S S S S
barium S S i S [ S S S [ (\w d
calcium S S | S S SS S s} . SS d

2\ >

copper () | s [ s | i | s | i | i | NS i]s]|i
) : \ g : :
iron (11) s |s|i|s|n] OP s | i | s | i
iron (I11) S S n }\)@ i n S i ss | d
lead S | SS |4 36§ i I | Ss | s i i i

: \®) : :
magnesium S | S S | S S | S d
mercury (1) \§§‘ i i i SS | n i S i SS i
mercury (I1) S | ss i s | ss i i S i d i
potassium S S S S S S S S S S S
silver SS [ [ i SS n [ S i SS i
sodium S S S S S S S S S S S
zinc S S [ S S i S S i S i




Solublility Rules

1. Most nitrates are soluble.
2. Most salts containing Group | ion and ammonium ion, NH4+§Ke soluble.
A

3. Most chloride, bromide, and iodide salts are soluble,@@ g*, Pb2*

and Hg,?*. \$€

4. Most sulfate salts are soluble, excee)lxskhz, PbSO,, Hg,SO,, and CaSO,.

5. Most hydroxides except G@@ and Ba(OH),, Sr(OH),, and Ca(OH), are
only slightly soluble. %

RN\~

6. Most sulfid onates, chromates, and phosphates are only slightly

Ohn-Sabatello, Morlan, Knoespel, Fast Track to a 5 Preparing for the AP Chemistry Examination_2006, page 91



Potassium reacts with Water



Double Replacement Reaction

Potassium carbonate Barium chloride Potassium chloride Barium carbonate



Synthesis Reactions

Photosynthesis

6CO, + 6H,0 = Cﬁng%&N 60,
. \$€
Formation of water O$\,
2H, + Op(T™ - 2H,0
2%y
<§
Formatlon%
Na + ClI, > 2 NacCl

General Form
A + B > C




Decomposition Reactions

Hydrogen Peroxide
2 H,0, - 2H,0 + 0@02
¢ &
R

Electrolysis of water \
electri |;O$
2H,0 —\>©S(—' 2H, + O,
St

Nitrogen trii @>
\)%qu?,

General Form
AB - A + B



../NI3.wmv

Predict Iif these reactions will occur

7\
3Mg + 2AICl - 2Al + 3MgCl,

Can magnesium replace aluminum? YES, magnesium is more reac&‘j@wuminum.

Activity Series .
N
on~

7N\
+ |2€57§6©:(» No reaction

Can aluminum replace\l@\;mm? NO, aluminum is less reactive than magnesium.

Achivi eries Therefore, no reaction will occur.

/\ Order of reactants
// ‘ i DOES NOT
+ > NO reaction determine how
@IZ @ 4 they react.

The question we must ask is can the single element replace its counterpart?
metal replaces metal or nonmetal replaces nonmetal.



Single-Replacement Reactions

Activity Series
Li

“Magic blue-earth” P
Fe + CuCl, - FeCl Cu ca
Na
Can Fe replace Cu? Yes .
Zinc in nitric acid O$\, i
n P
Zn + 2HNO, Ggﬂ—» Zn(NO,), + H, o d
Can Zn replace H? 6@5& Ele :32r2
Q\> NO REACTION SN
$\ 7 ) Pb
Mg% + BrZ 77 g MgBr2 + CI2 H,
Can Brreplace CI?  No E;
General Form Etg
A + BC > AC + B




How would you prepare potassium nitrate

. : formation of water
(using a double replacement reaction)?

Is a driving force.
@oH —+ @NO, —— KNO, ++ Qg,@h /

Ca(N03)2 Bothgﬂm nitrate and
\Ig chloride are soluble
O& driving force — no reaction!)

2KOH + Ca(NO3)éJ,<()9’\(2 KNO; + Ca(OH),

Combin nbgésium hydroxide solution with nitric acid
0&\6@yield soluble potassium nitrate.

KOH(aq) + HNOj(aq) KNOs(agq) + HO

The water could then be removed by distillation to recover solid potassium nitrate.




Predict if a reaction will occur when you combine aqueous solutions
of iron (II) chloride with agueous sodium carbonate solution.

If the reaction does occur, write a Balanced chemical equation showing it.
(be sure to include phase notation)

iron (I1) chloride + sodium carbonate —— sodium chIor@C}@on (II) carbonate

Fe2* CIt  Nal* CO.? @&4 Nal* COZ
<V

sodium chloride is soluble
iron (I1) carbonate is insoluble

0&\(}'0 Using a SOLUBILITY TABLE:

FeClyag) + NayCOzaq — 2NaClag) +  FeCOg (ppy

Complete lonic Equation
Fe?*(aq) + 2Cli(aq) + 2Nal*(agq) + COj%(ag) —*> 2Nal*(ag) + 2Cl'"(ag) + FeCO,(s)



Visualizing a Chemical Reaction

— 2 NaCl

IO mole NaCl



Formation of Ammonia

N2 (@) + 3 H, (g) — 2 NH, ()
2 atoms N + 6 atoms H $\}$ 2 gtzz?jnl: Snd
1 molecule N, + 2 molecules NH4

10 molecule N,

6.02 x 1023
molecu

28 g N, +
Assume ¥ +
STP L
22.4LN,

;;ecules H,

6 02 x 1023
molecules H

3 mol H,
3x29gH,

34 g reactants

22.4
L

22.4

L L

22.

— 20 molecules NH,4
6.02 x 1023
- X [molecules NHJ
— 2 mol NH,
—
—

]

2x17 gNH;3

34 g products

4 22.4

L

22.4
L

J

67.2LH,

44.8 L NH,



http://upload.wikimedia.org/wikipedia/commons/d/dc/Ammonia-3D-vdW.png
http://upload.wikimedia.org/wikipedia/commons/d/dc/Ammonia-3D-vdW.png
http://upload.wikimedia.org/wikipedia/commons/6/6c/Nitrogen-3D-vdW.png

Proportional Relationships

2 1/4 c. flour 3/4 c. brown sugar
1 tsp. baking soda 1 tsp vanilla extract
1 tsp. salt comversion /2 eggs

1 c. butter Factor <2 c. ch Ce chlps
3/4 c. sugar

I\/Ia@i/ ozen cookies.

N

\30

| have 5 %%QQ%OW many cookies can | make?

5.£47S

Ratio of eggs to cookies
5 dozen

= 150 cookies
2 e9gs

Courtesy Christy Johannesson www.nisd.net/communicationsarts/pages/chem



Proportional Relationships

« Stoichiometry

— mass relationships between substances inpa chemical
reaction CO
— based on the mole ratio &6
o™
« Mole Ratio 00\(
— Iindicated b%/lc ’Sents In a balanced equation
N

2Mg+ 0O, —>2MgO



)

Stoichiometry Steps Ao

— \
1. Write a balanced equation. @ ﬂ) 4;
2. Identify known & unknown. -

3. Line up conversion factors. ON\ =

— Mole ratio - moleg@cl:holes
. \
Mole ratio - \(@Qlés < moles
iy OV s s S
— Molar \/\o> @'&0 moles <> liters gas

Core step In all stoichiometry problems!!
4. Check answer.



Molar Volume at STP

1 mol of a gas=22.4 L
at 51P

>

Standard Temperature & Pressure
0°C and 1atm

Courtesy Christy Johannesson www.nisd.net/communicationsarts/pages/chem



MASS
IN
GRAMS

Molar Volume at STP

LITERS
OF GAS
AT STP

>

Molar Mass

(g/mol)

(

>

S

\/

«Q’@?\E(S

1

T l Molarity (mol/L)

Molar Volu

(22.4 T:

6.02 x lO23
particles/mol

<

LITERS
OF
SOLUTION

NUMBER
OF
PARTICLES

Courtesy Christy Johannesson

www.nisd.net/communicationsarts/pages/chem



Stoichiometry Problems

* How many moles of KCIO; must decompose
In order to produce 9 moles of oxygen gas?

o
N

2KCIO; —5c2kCl + 30,

?m '(\30 9 mol

\D
oW
0 moto 2 | KCIO
2 (=0 = — = 6 mol KCIO,
3 mol-e;

esson www.nisd.net/communicationsarts/pages/chem



2Sb + 3Cl, > 2ShCl,

2Mg + O, 2 2MgO

CaCl, > Ca + Cl, GON\

S\

2 NaClo, > 2 NaCI q@‘@

Fe + 2 HCI\SﬁeFeCI
o

CuO - Cu + H,0

2Al + 3H,S0, > AL(SO,), + 3H,



23
1. 2Sb + 3Cl, > 25sbCl,

exmek DGt X mol 2x =15
Xx=7.5mol

How many moles of chlorine gas are required to react with 5 mg\s of antimony?

3
-l
%\

3 mol CI
x mol Cl, = 5 melShr 5 7. .
How many moles of SbCl; are p from 5 moles of antimony and excess ClI,?

2 mol SbCI

x mol de\ﬁ = 5 mol SbCl,

How many moles of SbCI; are produced from 7.5 moles of Cl, and excess Sb?

2 mol SbCl,
= 5 mol SbCl,

x mol SbCl; = 7.5 mel-€t;
3 molCh;



2. 2Mg + O, > 2MgO

10 mol X L X mol

How many moles of magnesium oxide are produced from the burning of 10 mol of Mg?

x mol MgO = 10 meHvig [2 mol Mgo} %’Q
it I

How many liters of oxygen are nee@@mrn 10 mol of Mg? Assume 1 mol O, =22.4 L

1 moI O2 22.4 L O,
XLO, = = 5meto; = 112LO0,
1 moloSs

1molOs || 224L0
x LO, = 10 meHvg 2 2= 112L0,
2 motMg || 1 molOo5




3.

calcium chloride calcium chlorine

CaCl, - Ca + CI, — +

8 mol X mol

How many moles of calcium metal and chlorine gas are produced
from the decomposition of 8 mol of calcium chlo¥ﬁ

1 mol Ca
xmoICa:Smgl—%Cl’z[l A ]Ca

How many moles of calgt tal and chlorine gas are produced
from the de sition of 8 mol of calcium chloride?

1 mol Cl,
x mol Ch’= 8 mel-€aCi, = 8 mol Cl,
1 molCcaCt,



http://upload.wikimedia.org/wikipedia/commons/8/84/Calcium_chloride_CaCl2.jpg
http://upload.wikimedia.org/wikipedia/commons/0/09/Calcium_1.jpg

lons in Aqueous Solution

Pb(NO;),(s) + H,O() ——— Pb(NO,),(aq)

Pb%*(aq) + 2 NO,!~(aq)

<|\|031— add < NO 1_; L@ _ _
Pp2+ water b2+ in solution

LN\
prd
cMO
0

dissociation:
Nal(s) + HZO%«\&» Nal(aq)

Na'*(aq) + 1'~(aq)

\2
@\Qé [ (

Mix them and get...

Balance to get overall ionic equation...

Cancel spectator ions to get net ionic equation...



5ionlab.doc

. Solubility
Mix them and get... Chart

Pb(NO,),(aq) + 2 Nal(ag) —— Pbly(s) + NeRG;(@w) + 2 Nal*(aq)

Pb2+ Pp2+ solid
. @
Na1+< |11~  Wat* < NO, -
\(O$ in solution
Na1+< |1- ’(00 Na1+< < N031‘
o

Balance to get overall\i(fﬂi}slquation. .

= &

Pb2*(aq) +@ + +2 I-(ag) —» Pbl,(s) + +

Cancel spectator ions to get net ionic equation...

Pb2*(aq) + 2I1'(aq) —— Pbly(s)



Mix together Zn(NO,),(aq) and Ba(OH),(aq): S‘é"r’]zir'tity
Mix them and get... Ba(NO;),(aq) and Zn(OH),(ppt)
Zn(NOg),(aq) + Ba(OH)(aq) —— Zn(OH),(s) + 2 NO,'(aq) + Ba*'(aq)

Zn(NO,),(aq) Ba(OH),(aq)
Zn?*(aq) + 2 NO,~(aq) Ba%*(aq) + 20H6

<.
5@@@E
e
\>$$ &)Q/% ( OH-

Balance to get overall ionic equation...

Zn%*(aq) + + + 20H(ag) —— Zn(OH),(s) + +

Cancel spectator ions to get net ionic equation...
Zn’*(aq) + 2 0H%(aq) —— Zn(OH),(s)




2(NH,),PO, +3Mg(OH), > Mg,(PO,), + 6NH;OH

ammonium phosphate  magnesium hydroxide magnesium phosphate ammonium hydroxide

ON\NHﬁ OH?-
Now you try... 66

2AICI, + 3Li,CO, > \(Ox&cog)g + 6LIiCl
s
QY
N



|dentify the spectator ions and write a net ionic equation when an agueous
solution of aluminum sulfate is mixed with agueous ammonium hydroxide.

Al3* SO, NH,* OH- Al3* OH™ NH* SO,
aluminumsulfate + ammonium hydroxide -> aluminum hydroxide + _ammonium sulfate

Al(SOy(aq) + 6 NH,OH(@d) > 2 AIOH);(PPY * 3(H.),S04 (20)

2 AIR*(aq) + " + 6 OH(ag) > 2AI(OW%»
— N ot a\ti r @W'

2 AR*(aq) + aq) > 2Al(OH);(ppt)

S
$\(l\>6 Net lonic Equation
)



Meaning of Coefficients

2 atoms Na 1 molecule Cl, 2 molecules NaCl

2Na + Cl, . 2 NaCl
2 g sodium + 1gchlorine = ngoda@%hride

2 mol sodium 1 mol chlorine \/@&(‘)dium chloride
(2 mol Na) x (23 g/mol) (2 mol CI @&QI) (2 mol NaCl) x (58.5 g/mol)
46 117
469 E;:’( g g
Ql? g

oW




Classes of Reactions

|

Precipitation
reactions

oW

Chemical reactions

l N\ $6‘(JV

e

. N\ . _
OX|educt|on Acid-Base
'( Reactions Reactions

Combustion
Reactions




Summary of Classes of Reactions

Chemical reactions f\\‘\

\ I \/@6‘(}“

A
Precipitation Oxi\—‘Reduction Acid-Base
reactions _'c;( Reactions Reactions
) [
= 1
Synthesis Decomposition
Combustion reactions reactions
Reactions (Reactants are (Products are
elements.) elements.)




Summary of Classes of Reactions

|

Precipitation

Chemical reactions

| \,\@6 o

A
Oxieduction

A

Acid-Base
Reactions

}

reactions 5 eactions
S
RN
\J
Combustion Synthesis
Reactions reactions

Decomposition
reactions




IONIC BONDING:
Formation of Magnesium Chloride

)
N
— (e

$\

VD

Loses 2e- Each gains le- One magnesium ion Two chloride ions
Mg?* Cl+
[(2+) 2(1-) = 0

MgCl,  magnesium chloride



IONIC BONDING:
Formation of Magnesium Chloride

)
N
— (e

$\

VD

Loses 2e- Each gains le- One magnesium ion Two chloride ions
Mg?* Cl+
[(2+) 2(1-) = 0

MgCl,  magnesium chloride



