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Chemistry 20 Unit C  Acid Base Solutions

Introduction to Acids and Bases
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http://www.periodicvideos.com/#

Nov 104:54 PM

recall International Union of Pure and Applied Chemistry (IUPAC) 
nomenclature of acids and bases

recall the empirical definitions of acidic, basic and neutral solutions determined by 
using indicators, pH and electrical conductivity

define Arrhenius (modified) acids as substances that produce H3O(aq) in aqueous 
solutions and recognize that the definition is limited

POS Checklist

define Arrhenius (modified) bases as substances that produce OH–(aq) in 
aqueous solutions and recognize that the definition is limited

define neutralization as a reaction between hydronium and hydroxide ions

differentiate, qualitatively, between strong and weak acids and between strong 
and weak bases on the basis of ionization and dissociation; i.e., pH, reaction rate 
and electrical conductivity

Nov 108:10 PM

Naming and writing formulas for Acids
For now, we will consider an acid to be any compound 
which can dissolve in water and contains hydrogen.

There are two types of acids we are concerned with 
now:

Binary Acids:    consist of two elements: the first always 
hydrogen and the second a nonmetal ion. Binary acids 
always end in "ide".

Oxy acids:     consist of two ions, the first always 
hydrogen, the second a complex ion containing oxygen, 
which will end in "ate" or "ite"  (eg. sulfate, sulfite, 
phosphate, phosphite)

Note: we add an (aq) behind the acid indicate the it aqueous, or 
soluble in water.

Nov 108:10 PM

To name an acid, first name the compound like any 
other ionic hydrogen compound, then follow one of 
these three rules.

COMPOUND NAME ACID NAME                      ACID TYPE

hydrogen ____ide                hydro_____ic acid                        binary acid
hydrogen ____ate ________ ic acid                       oxy acid
hydrogen ____ite                       ________ous acid                      oxy acid

Nov 108:11 PM

ex. What is the name of HClO  (aq)?

This is an oxy acid, made of hydrogen and the 
chlorate ion. Name it as chloric acid.

ex. What is the formula for hydrosulfuric acid?

The hydro prefix indicates this must be a binary 
acid. Binary acids are made of hydrogen and one 
other element, in this case, sulfur. Formula: H S.

Hint: the names and formulas of 
many common acids are listed 
on the back cover of your 
textbook!

http://www.periodicvideos.com/#
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AcidBase Chemistry Review:

Properties of Acids
sour tasting*
form electrolytes
pH of <7
turns blue litmus red
aqueous
neutralize bases

*You should never rely 
on taste as a diagnostic 
test!

The first practical definition of an acid was made 
by Svante Arrhenius in 1884:

Nobel Prize: 1903

Arrhenius definition of an acid:

"A substance that ionizes to form hydrogen ions."

May 226:49 PM

Arrhenius also determined what happens to the hydrogen 
ions when in solution:

HH

O
H

+ +
HH

O

H

+

hydrogen ion water hydronium ion

Nov 104:58 PM

Hydrogen atoms are very small, but they still carry a 
large amount of positive charge. They have a large 
charge to mass ratio.  

It is very unlikely something with such a large charge 
to mass ratio will exist on its own for long.

Arrhenius proposed that the hydrogen ions bond to the 
polar water molecules it is dissolved in to form the 

positively charged hydronium ion, H3O+
(aq).

May 226:55 PM

H3O(aq)+ According to Arrhenius, the 
hydronium ion is what is 
responsible for all acidic 
properties.

This leads to a modified, more correct version of 
Arrhenius' definition:

Arrhenius definition of an acid:

"A substance that ionizes to form hydronium ions."

May 226:57 PM

The hydronium ion was first "observed" by Canadian 
PaulAntoine Giguère at the University of Laval in 
1957, 73 years after it was proposed by Arrhenius. 

Giguère was awarded the Order of Canada for his 
contributions to the development of Physical 
Sciences.

No relation...

May 227:07 PM

AcidBase Chemistry Review:

Properties of Bases
bitter tasting*
form electrolytes
pH of >7
turns red litmus blue
aqueous
neutralize acids
slippery feel*

*You should never rely on 
taste or touch as a 
diagnostic test!

Arrhenius definition of an base:
"A substance that ionizes to form hydroxide ions."

Nobel Prize: 1903
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The hydroxide ion, OH(aq), is what Arrhenius 
though was responsible for the properties of 
bases.

The hydroxide ion is 
present in many 
common bases, like 
sodium hydroxide and 
potassium hydroxide...

but is absent from other 
bases like baking soda 
(NaHCO3(aq)) and 
ammonia (NH3(aq)).

May 227:12 PM

Neutralization Reactions:

AcidBase Chemistry Review:

When an acid (namely H3O+(aq) ions) comes into 
contact with a base (OH(aq) ions), a neutralization 
reaction takes place. 

Liquid water is always formed in a neutralization 
reaction.

Nov 107:57 PM

This is a neutralization reaction because the 
product is water, which is pH neutral = 7.

This reaction takes place during the reaction of 
any Arrhenius acid and base.

H3O+(aq) + OH(aq)             2H2O(l)

May 227:17 PM

AcidBase Chemistry Review:

Strong Acids and Bases

Acids of identical [ ] can have very different acidic 
properties.

For example, consider these 
samples of 1 mol/L acetic acid 
and 1 mol/L hydrochloric acid.

vs.

HCl(aq)
CH3COOH(aq)Similarities Differences

May 227:21 PM

Strong acids are "strong" because they dissociate 
almost completely, producing a lot of hydronium 
ions, the thing which make acids acidy.

The percent dissociation of a strong acid is >99%.

HCl(aq) + H2O(aq)              H3O+(aq) + Cl(aq)>99%

Strong acids:

 have a very high conductivity
 have a very low pH
 have a very high reaction rate (i.e. you see the 
reaction take place more quickly)

May 227:27 PM

Acid strength 
increases as you 
move down the 
period.

Some common strong acids include:

Any aqueous hydrogenhalogen compound:

HF(aq)
HCl(aq)
HBr(aq)
HI(aq)

 Sulfuric acid  H2SO4(aq)

Nitric Acid  H2NO3(aq)

Perchloric Acid  HClO4(aq)

the strongest strong acid!
(also explosive)
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Super Acids!
To be a super acid, the contender must be at least 
100% stronger than pure sulfuric acid.

Some super acids include:

Triflic Acid Flurosulfuric Acid

1000 x stronger than 
H2SO4(aq)

Nov 108:04 PM

Fluroantimonic Acid
HSbF6(aq)

pH = 25
reacts with all known organic 
compounds
must be held in a teflon 
container

Nicknamed "Magic Acid"

May 227:52 PM

Weak Acids

Weak acids do not dissociate completely and only 
produce a small [hydronium] ions. Typically, a weak 
acid will have a percent dissociation of <50%.

CH3COOH(aq) + H2O(l)            H3O+(aq) + CH3COO(aq)<50%

Common weak acids 
include:
 acetic acid (vinegar)
 citric acid
 carbonic acid
 phosphoric acid
 lactic acid
Weak acids are often 
eaten!

May 227:58 PM

Strong Bases

Strong bases dissociate to form a large [hydroxide 
ions].  Strong bases actually completely dissociate, or 
hydrolyze, forming 100% products and no reactants.

NaOH(aq)          Na+
(aq) + OH

(aq)
100%

quantitative

Strong bases are any base which has the hydroxide 
ion in its chemical formula.

ex) NaOH(aq), KOH(aq), LiOH(aq)

Bases are said to be caustic. They will react with 
cell tissue to burn human skin much like acids.

May 228:01 PM

Weak Bases

Weak bases are bases which do not possess the 
hydroxide ion in their chemical formula, but still 
produce hydroxide through a series of chemical 
reactions.

<50%NH3(aq) + H2O(l) OH(aq) + NH4+(aq)

May 2311:14 AM

HW: Page 253 #1, 2, 4, 5
Page 255 #2, 3
Page 257 #8
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