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Classifying Chemical Ran
Acid1Base
doubledisplacement
Redox
Combustion

Stoichiometry
w Ross

Reaction yields

BalancingchemicalEquations
A t B C t D

Coefficient
X D

Conservation of matter Matter
cannot

be destroyed or created

MolarCoeffients Coefficients count as either

singlemolecules
or as molese

in a larger sense



Rulesforbalancing
1 you mayonly change the

coefficients

2 Start left to right balancing any element
that does not appearmore than 3 times in
the reaction

3 Save diatomics for last Oz Az Nz Az Soo

4 You may use afractional
coefficient to balance

an odd number of diatomic But must clear

the fraction at the end

Skald be able to balance any equation
in 4 steps or less

City t 2 Oz coz t 2 Azo
eew

C l C l r

tt 4 tf 124
0214031

City t 202 coz t 2Heo

stoichiometry mass to moleconversions are

only valid with a balanced chemical Res
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Chemical Reactions
Goestoform

Reactants Products

A t B C t D
F And

Catalyst
a A t 153 Jofent CC t dD

Temperature
Time
or otherconditions
required DD sound

Ir light

TypesofReactions

AB t CD AD t CB DoubleDisplacement
precipitation Reactions

A BC B t AC singlereplacement
typeof redox rxn

A B t C D Decomposition

A t B t C D Combination

C 0 t Oz Coz t H2O Combustion
Reaction



Ey

2 Azo 2Hz t 02cg Decomposition

A B t C

Calat t 2HBr g CaBrzeg t 2 H Otta
eep

AB t CD AD t CB

Double displacement

States
e Liquid
s solid

g gas
Caq aqueous

dissolved in H2O

NaCl Nata t CEags

I i



It it

it E'Eat

f i i

fit44Qa ItCzHuOg it
a it Hyo
44Qu H

Dissolves as a molecule
and it does not dissociate

Zin t ZHU Inch t Hz gcos

At Tsc A C t B

Single Replacement
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Double'Displacement Preciptation Reactions

Solubility Rules to predict outcome of
These reactions predict products

Lab experiment
Table 7.1 Solubility Rules

Ions Rule Exception

Group A Cations Always alone
Nat Kt Lit Soluble
ammonium NHI

Caltzoj Noj Always None
Soluble

et
Cr Bi I usuallySoluble Db Hg Agt

F SOE usuallysoluble pbat.B.at Cat

Group1AcationCoEPoy OH usuallyInsoluble Hut



Soluble Insoluble Reason

Litis group IA always
LiCl Soluble soluble

Cl usuallysoluble d hit
not one of its exceptions

Felat z Insoluble OHusually insoluble
Festnotan exception

NHI zPQ soluble NHyt always soluble
Catan

MgCOz Insoluble COI is usually insoluble
mg2t not an exception



DoubleDisplacementReaction

Give the products of the following reaction with
their State of matter S e g orago

AtChs Pb Nos z Al Nodjag t Pb cDz
Cag

Apt Cf Al NO Pb't Cl
Ci

s IIE t
EH I

Broken the reactants into ions

Swapped ion pairs balance

the formulas far charge
Decide on state

soluble g aqueous
insoluble Solid

Balance the Coefficients



2AIClzt3PbCN0s7z g 2AKNoDzcagst3 PbAz
cap UI tee EUI

Al't 112 Apt 112
Cl 136 CT 2 6
Pb 113 Pb y z r

NOI 126 NOI 3 6 r

CompleteBalanced Equations

2AIClzaqt3PblN0zZ g32AKotODzcagt3PbCk

I

Apt Cl a Apt NO

In it
i

oi ifalO5

Photoshop



Chemicalformulay
Reactants products shown as associated
written together as cation Anion pairs

IonicForunday
Reactants Products in aqueous state written

as

dissociated ions w charge State

Het Ionic Formula

Reactants products withoutSpectator
ions Thosethings that remain in Solution

after the reaction



Chemicals
2 AtClaggt3Pb NOD 2 At NOD t 3PbClz

Ionics
2AtFagg t 6Ciego t 3Pbp

t 6h05 2ATEapt6NOjqst3Pb.Cbe

see
spectator tons

NetIonicEgf
3PbYap t 6Cig 3 Pb Ck

or

Pb Ck Lowestwhole

Pb t 2Ciaos Ratios
g



1 18
1A 8A

1 2
H 2 13 14 15 16 17 He

Hydrogen 2A 3A 4A 5A 6A 7A Helium

1.008 4.003
3 4 5 6 7 8 9 10
Li Be B C N O F Ne

Lithium Beryllium Boron Carbon Nitrogen Oxygen Fluorine Neon
6.941 9.012 10.81 12.01 14.01 16.00 19.00 20.18
11 12 13 14 15 16 17 18
Na Mg 3 4 5 6 7 8 9 10 11 12 Al Si P S Cl Ar
Sodium Magnesium 3B 4B 5B 6B 7B 8B 8B 8B 1B 2B Aluminum Silicon Phosphorus Sulfur Chlorine Argon

22.99 24.30 26.98 28.09 30.97 32.07 35.45 39.95
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr

Potassium Calcium Scandium Titanium Vanadium Chromium Manganese Iron Cobalt Nickel Copper Zinc Gallium Germanium Arsenic Selenium Bromine Krypton

39.10 40.08 44.96 47.87 50.94 52.00 54.94 55.84 58.93 58.69 63.55 65.39 69.72 72.61 74.92 78.96 79.90 83.80
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe

Rubidium Strontium Yttrium Zirconium Niobium Molybdenum Technetium Ruthenium Rhodium Palladium Silver Cadmium Indium Tin Antimony Tellurium Iodine Xenon

85.47 87.62 88.91 91.22 92.91 95.95 97.91 101.1 102.9 106.4 107.9 112.4 114.8 118.7 121.8 127.6 126.9 131.3
55 56 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs Ba Hf Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
Cesium Barium Hafnium Tantalum Tungsten Rhenium Osmium Iridium Platinum Gold Mercury Thallium Lead Bismuth Polonium Astatine Radon

132.9 137.3 178.5 180.9 183.8 186.2 190.2 192.2 195.1 197.0 200.6 204.4 207.2 209.0 209 210 222
87 88 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
Fr Ra Rf Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Mc Lv Ts Og

Francium Radium Rutherfordium Dubnium Seaborgium Bohrium Hassium Meitnerium Darmstadtium Roentgenium Copernicium Nihonium Flerovium Moscovium Livermorium Tennessine Oganesson

223 226 261 262 263 262 265 266 269 272 277 289 289

57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
Lanthanides La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

Lanthanum Cerium Praseodymium Neodymium Promethium Samarium Europium Gadolinium Terbium Dysprosium Holmium Erbium Thulium Ytterbium Lutetium

138.9 140.1 140.9 144.2 145 150.4 152.0 157.2 158.9 162.5 164.9 167.3 168.9 173.0 175.0
89 90 91 92 93 94 95 96 97 98 99 100 101 102 103

Actinides Ac Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
Actinium Thorium Protactinium Uranium Neptunium Plutonium Americium Curium Berkelium Californium Einsteinium Fermium Mendelevium Nobelium Lawrencium

227 232.0 231.0 238.0 237 244 243 247 247 251 252 257 258 259 262

g
block

p
block

dblock

3d 4p
4d Sp
5d Gp
led 7p

4f

Sf

Ca EARS45 Se EAT453d 4p4
Ca 152546353,3645

At


