


Properties of Acids

o Taste sour

o React with active metals to produce H,
o React with carbonates to produce CO,
o Neutralize bases




Properties of Bases

e lTaste bitter
e Are slimy to the touch
e Neutralize acids




Arrhenius Acid/Base

e Acid - A substance that produces
hydrogen ions, H*, in agueous

solutions. HCl - H* + CI-
H,SO, — H* + HSO,

e Base - Produces OH- ions in

solution eI
NaOH — Na* + OH"




Bronsted -Lowry Acid/Base

e Acids are H* donors
o Bases are H* acceptors

HCl + H,O — CI- + H,0"
HCIl is the acid - donates proton
H,O is the base - accepts proton




Bronsted-Lowry Acids and
Bases

e The Bronsted definition means
NH,; is a BASE in water — and
water is itself an ACID.

NH3 + H20 -~ NH4+ + OH
Base Acid Acid Base




Bronsted-Lowry Acids and

Bases

e An acid-base reaction is the transfer
of a proton from an acid to a base.

HCI + H,0 — H,0* + CI-




Bronsted-Lowry Acids and
Bases

HF + H,0 — H,0* + F-




Conjugate Acid-Bases

e Conjugate acid-base pairs are a
reactant and a product that differ

by a proton, H™.
HF +H,O0 — H,0* + F-

Conjugate acid-base pairs
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Conjugate Acid-Bases

e Every acid has a conjugate base,
formed by the removal of a proton
from the acid.

e Every base has a conjugate acid
associated with it, formed by the
addition of a proton to the base.

e Thus H;0" is the conjugate acid of
H,O.




Conjugate Acid-Bases

Cl + H,0 —> H,0* + CI-

Acid Conjugate Base

Conjugate Acid

12




Conjugate Acid-Bases

HNO, +H,0 - H,0* + NO,

njugate

Conjugate '
acid

Ac '
Base




Conjugate Acid-Bases

NH, + H,0 — NH,*+ OH-

Conjugate
acid

Base
Conjugate

Acid base




Acid Base Systems

Arrhenius

H* producer

OH-
producer

Bronsted-
Lowry

Proton (H)
donor

Proton (H)
acceptor




Naming Acids

Acids are ionic compounds (cation + anion)
Ht is the cation
All acids start with H

When acids dissolve into ion pairs, they produce and H*
HCl —H* +CI

HNO; — H* + NO;




Naming Acids

When the name of the anion ends in —ide, the acid name begins with

the prefix hydro-, the stem of the anion has the suffix —ic and it is
followed by the word acid.

HCI = hydrochloric acid.

When the anion name ends in —ite, the acid name is the stem of the
anion with the suffix —ous, followed by the word acid.

HCIO, = Chlorous acid.

When the anion name ends in —ate, the acid name is the stem of the
anion with the suffix —ic, followed by the word acid.

HCIO, = Chloric acid



Practice Naming Acids

Anion

Anion
Name

Formula

Name

g-2




Name the anion

Anion | Formula Name
Name

Sulfide

Sulfate

Sulfite




Write the Formula

Anion
Name

Formula

Name

Sulfide

Sulfate

Sulfite




Name the acid

Anion
Name

Formula

Name

Sulfide

Hydrosulfuric
Acid

Sulfate

Sulfuric Acid

Sulfite

Sulfurous Aczi”d




Naming Acids

hydro-

+ anion root

+ ~ic .
hydro(anion root)




Naming Bases

e Most bases are named like any other
ijonic compound.

o The name of the cation followed by the
name of the anion.

KOH Potassium Hydroxide
Mg(OH), Magnesium Hydroxide
Al(OH), Aluminum Hydroxide

NH, Ammonia (Memorize this one!)




Acid-Base Characteristics

Solution Type Relationship
Acid [H*] > [OH]
Neutral [H* ] = [OH]
Base [H* ] < [OH]




Self-lonization of Water

Water self-ionizes

H,O + H,0 — H,0* + OH-

L

Drinking water 1s often

slig!

ntly basic or acidic.

Acce

otable pH 1s 6.5 to 8.5

25




Hydrated Hydrogen lon

e A Hydronium ion is formed when water
gains a proton




Pure Water

K, =[H*] [OH] = 1.0 x 10-14

Pure water has a pH =7.
It is neutral.

K,=1x10"x1x107=1.0 x 10-14
@ 25°C




[H*] and [OH]

K, =[H*] [OH] = 1.0 x 10-14
@ 25°C

[H*] = 1.0 x 1014/ [OH"]
[OH"] = 1.0 x 1014/ [H*]




Introduction to pH

pH is the negative logarithm of the
hydrogen ion concentration.

pH = -log [H’]

Remember that sometimes H,0" is
written, so pH = -log [H,0 *]




pH and pOH

pH = -log [H"]
POH = -log [OH]

pH + pOH =14

pH< 7 Acid
pH> 7 Base
pH = 7 Neutral




pH = -log [H"]

[A7]

pH

Acid or
Base

6.5 x 101

3.3x10°°
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pH = -log [H"]

[A7]

pH

Acid or
Base

6.5 x 101

Base

3.3x10°°

Acid




pOH = -log [OH]

[OH]

pOH

pH

Acid
or
Base

3.4 x 106

8.3 x10°
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pOH = -log [OH]

[OH]

pOH

pH

Acid
or
Base

3.4 x 106

Base

8.3 x10°

Acid




[H*] and [OH]

[H*] = 10-PH
[OH-] = 10-POH

K, =[H*] [OH] = 1.0 x 10-14
@ 25°C




Complete the Table

Acid or
Base

pOH

[R*]

[OH]

Acid

Base

Acid




Complete the Table

Acid or
Base

pOH

[R*]

[OH]

Acid

Base

Acid




Complete the Table

Acid or
Base

pOH

[R*]

[OH]

Acid

1.6 x 104

Base

3.2 x10-14

Acid

2.2.x 107




Complete the Table

Acid or pOH [H*] [OH]
Base

Acid 1.6 x 10 | 6.3 x 10"

Base : 3.2 x1014 | 3.2 X 101

Acid : 2.2.x107 | 4.6 x10%




Conjugate Acid—Base
trengths

e The moregeadily a substalfice gives up
a protonithe less readlly conjugate
base acc a proton.

e The more readily a base accepts a
proton, the less readily its conjugate
acid gives up a proton.




Conjugate Acid—Base
Strengths

e The stronger an acid, the weaker its
conjugate base.

e The weaker an acid, the stronger its

J

conjugate base.




Conjugate Acid—Base
Strengths

Acid Base
HCl CI

H,O* H,O

HF F
CH,COOH CH,COO"
HCN CN-
NH," NH,
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