	                   Strong Acids
	Strong Bases

	Formula
	Name
	Formula
	Name

	HNO3
	Nitric Acid
	LiOH
	Lithium Hydroxide

	H2SO4
	Sulfuric Acid
	NaOH
	Sodium Hydroxide

	HCl
	Hydrochloric Acid
	KOH
	Potassium Hydroxide

	HClO3
	Chloric Acid
	RbOH
	Rubidium Hydroxide

	HClO4
	Perchloric Acid
	CsOH
	Cesium Hydroxide

	HBr
	Hydrobromic Acid
	FrOH
	Francium Hydroxide

	HI
	Hydroiodic Acid 
	Ca(OH)2
	Calcium Hydroxide

	
	
	Sr(OH)2
	Strontium Hydroxide

	
	
	Ba(OH)2
	Barium Hydroxide 


	Polyatomic Ions

	Formula
	Name
	Formula
	Name

	SO42-
	Sulfate Ion
	ClO4-
	Perchlorate Ion

	SO32-
	Sulfite Ion
	ClO3-
	Chlorate Ion

	NO3-
	Nitrate Ion
	ClO2-
	Chlorite Ion

	NO2-
	Nitrite Ion
	ClO-
	Hypochlorite Ion

	CO32-
	Carbonate Ion
	OH-
	Hydroxide Ion

	PO43-
	Phosphate Ion
	NH4+
	Ammonium Ion



Theories:
Arrhenius Theory          :Acids produce H+ ions in water
                                       Bases produce OH- ions in water
                                               (only for aqueous solutions)
Bronsted-Lory Theory  :Acids donate H+ ions 
                                        Bases accept H+ ions 
Lewis Theory             :Acids accept electron pairs 
                                       Bases donate electron pairs  
*All Bronsted-Lowry Acids are Lewis Acids
 
[image: ]Ksp= Solubility Product Constant
Ka= Acid-Dissociation Constant
Kb= Base-Dissociation Constant
Kw= Auto ionization of water
*Solids and liquids have activities of one

When you reverse a reaction take the inverse Ka.

More Acidic the more H+ ions.
More Basic the more OH- ions.

More polar the H-X bond, the more acidic.
Weaker the H-X bond, the more acidic.
More stable the conjugate base, the more acidic. 

Oxoacids, the more oxygen atoms bond to central
 atom and the more electronegative the central atom,
 the more polar O-H bond=more acidic




*Buffers consists of a weak acid and its conjugate base
*Henderson-Hasselbalch equation always use moles

acid and strong base             

base and strong acid              

For acid-base titrations
   Strong acid + Strong base   pH = 7
	Ksp

	# of product
	

	2
	x2

	3
	4x3

	4
	27x4

	5
	108x5

	Only works if there is 2 different products


   Weak acid  + Strong base   pH > 7
   Strong acid + Weak base    pH < 7
	s  aq1 + aq2

	Unsaturated
	All dissolves/no precipitate
	[aq1][aq2]<Ksp

	Saturated
	Most you can add and still all dissolve
	[aq1][aq2]=Ksp

	Add more yet
	Some solid/forms precipitate
	[aq1][aq2]=Ksp


LEO goes GER                       H= +1 (except when H is associated with a metal as in NaH)
Lose Electrons Oxidation             O= -2 (except in peroxides)
Gain Electrons Reduction             Column 1 in periodic table= +1
                                                      Column 2 in periodic table= +2
                        
*coefficient in front, does not change oxidation state

Quick Way
1. Each free element has an oxidation number of 0
2. For simple ions, the oxidation number equals the charge on the ion.
3. Oxygen has an oxidation number of -2. (except in peroxides)
4. The oxidation number of hydrogen is +1 (except when H is associated with a metal as in NaH)
5. Algebraic sum of oxidation numbers is equal to the net charge of the species.

Slower Way
Draw Lewis Dot structure
Oxidation number = # valence e- free atom  -  # valence e- bound atom

	Favored
	K
	G
	Sun.
	E
	Spontaneity

	Product
	>1
	<0
	>0
	>0
	Spontaneous

	Reactant
	<1
	>0
	<0
	<0
	Non-spontaneous




                                                     
n is the number of electrons transferred 

Oxidation occurs at Anode
Reduction occurs at Cathode                                          





Balancing reactions                                           
1.  Separate the Reactions 
2.  Balance the Atoms
3.  Balance the Charge
4.  Make sure both half-reactions have the same number electrons
5.  Add the Half-Reactions
6.  Cancel out electrons common to both sides (should be ALL of them)
7.  Cancel any H2O, H+ , or OH-  common to both sides
8.  Check Your Work
	    Kind of bonds present
	Base suffix

	   Only single
	-ane

	Single & double
	-ene

	Single & triple
	-yne


	Name
	General formula

	alkane
	CnH2n+2

	alkene
	CnH2n

	alkyne
	CnH2n-2


	   This many of one 
kind of substituent
	Substituent or 
multiple bond “pre”-prefix

	1
	(none)

	2
	di-

	3
	tri-

	4
	tetra-

	5
	penta-


	Name
	Molecular
Formula
	Number of
Structural
Isomers

	methane
	CH4 
	1

	ethane
	C2H6 
	1

	propane
	C3H8 
	1

	butane
	C4H10 
	2

	pentane
	C5H12 
	3

	hexane
	C6H14 
	5



	Halogen substituent
	Prefix

	F
	fluoro-

	Cl
	chloro-

	Br
	bromo-

	I
	iodo-


	Number carbons in base or substituent chain
	Base or substituent prefix

	1
	meth-

	2
	eth-

	3
	prop-

	4
	but-

	5
	pent-

	6
	hex-

	7
	hept-

	8
	oct-

	9
	non-

	10
	dec-


	Kind
	Model
	Naming

	Alcohol
	R—O—H
	“-ol”

	
Ether
	R—O—R’
	“-oxy” for short; then regular for long

	Aldehyde
	O
||
R—C—H
	“-al”

	Ketone

	O
||
R—C—R’
	“-one”

	Carboxylic Acid
	        O
        ||
R—C—OH
	“-oic acid”

	Ester
	       O
        ||
R—C—OR’
	R’ part like subst.; then acid part w/ “-oate”


Functional Groups  





































aA + bB  cC + dD
rate = k[A]m[B]n

unique rate = 
                                reactants                    products
                                 negative                     positive
	Factors affecting rxn rates
	This results in
	this

	Concentration
	Higher conc.
	Faster reaction

	Physical state
	Higher surface area
	Faster

	Temperature
	Higher temp.
	Faster

	Catalyst present
	Lowers activation energy
	Faster 














Emission = product side
Absorption =reactant side

The first 20 have a 1 to 1 ratio of protons to neutrons

	Name
	Symbol

	Alpha
	


	Beta
	


	Positron
	


	Gamma
	


	Proton
	


	Neutron
	


	Electron
	



Above the band of stability is Beta emission
Below the band of stability is Electron capture or Positron emission			
Great then 83 is Alpha emission

Fission=breaking apart nucleus
           First atom bombs
           Nuclear power plants
Fusion=combine nuclei
             H-bomb
             More energy
             Cold fusion
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