
 

 

Equilibrium Constant 9

Acid Constant
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General Rule

All acid base reactions favor formation
of the weaker acid

H Cl NaOH E H2O NaCl
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How to estimate relative acid strengths
H A H2O EAT 4300
H Az HE E tHzO

compare that relative stabilities of the
anions produced upon deprotonation

I
ÉÉI the more stable anion comes

from the stronger acid

2 important principles for predicting anion

stability
1 Negative charge O is neutralized by

nuclear charge
2 Delocalizing negative charge a over a

larger area is better Golden
Rule 5



Rules for anim stability
The anion is more stable when the

negative charge O is

a On a more electronegative element Prigiple
Periodic Table across a single row

b On a larger atom Principle 2

1 Periodic Table down a single column

c On an atom with more s character
to its hybridization

as orbitals are

sp spa sp closer to the nucleus

Principle 1Canine

d stabilized by resonance delocalization

Principle 2

e Stabilized by the inductive effect

Principles 1 and 2
nearby electronegative
atoms attract

Operates charge and therefore
through signs spread the charge
bonds onto more atoms

Examples



tamps
Rule a

Ex

H E H H i it

pkg 15.7 A pka 38

H Eiht
more stable H
anion

O is more electronegative

Rule b only compare atoms
in same column of

the Periodic Table

pKa 3.5 7 8 g
H F H Ce H Br H I
Fe Cle Brt It
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Rule c

H E E H

H H
H CE H

pka I 50 pka 25

SP

tiff acte
I t places

more More s

go sp 509 s

sp3 2570 S 5090 P
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Rules d and e

p H

CH E
H CHERIE H CF it

pkg 15.9 4.8 0.1

CH II
ceÉIi e
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gifted

EffectDelocalization
Rule e

Ruled
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Reaction Coordinate

E
ne

rg
y

H-B+A

H-A + B

Activation Energy

Difference in 
anion stability

Keq = 10(pKa H-B - pKa H-A)

Assume         is more stable than BA

Keq = 10             = 10(         -         ) (      )

CH3S-H + HO CH3S + H2O
pKa = 7 pKa = 15.7

Example

Mote at

ExfFg
Lower f
plane Higherpks

value

opportunity

motive
Stayin Driving

Force

Produity

ME.LK rues

0

too

15.7 70 8.7



New idea How do pka and pH work

together to determine
predominant protonation states

of acids

An acid is mostly protonated at a

pit that is below its pkg
An acid is mostly deprotonated at a

pit that is above its pka

Examples

CH COSH E CH COE Ht pks 4.8

H At E wit Ht pka 9.2
H

Pag
CH CO2 Hr it r

pKa 4.8

pKa 9.2

Forms Present
at pH 2.0 CHzCQH Hy

Forms Present
at pH 7.0 CH Cost Hy

FEIFFER's Cit cost Nitz



Application to important
molecules amino acids same

two groups acids

Form present It Amino
at pH 7.0 C Acid

pay
Form present t i

m

Both protonated
at pH 2.0 CEH

Form present Hi Both deprotonated

m
at pit 12.0

pronated
depot

I
The coat a d wit
forms are NEVER both present
at any pH Not possible
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why doesn't anyone get this right
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