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If you know [H*] you know [OH]
Kw = [HT][OH:
|@, (Rb - | YW {9“ D
log Koo = logf] * loaf04]
\ﬁ(ld )= ‘FH pOH
-4 = - \’“ o




Weak Acid

H'(@q) +_Aa9) Pissectrlos
e

__HA(aq)

HA H* A

really 107
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" C -X +X +x

E CiX +X

HIAT - 06 %

Ka= - Ry o=
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This is a great simple result

[H*] = VKC cwl

C, is the concentration of the acid
K, is the equilibrium constant for the acid

This assumes the concentration is large

and that K, is small
w

cone - A_ 6\ 50\.'\

<> g’




What is the pH of a IM solution of weak

acid with a K, = 109?
Fd

H- K,

- [W]= {01 10"




Weak Base O\'W‘V‘)‘VA

vl

BH*(aq) + OH(aq)

Eﬁlﬂ) +H,O(l)

T ~ [BH*J[OH]
[B]

Kb

identical result as before (same assumptions)

[OH] = VKsCo

— A ese
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Weak Acids sw}\\{')
<

(Haea | v Afag)
"4 /

with the proton without the proton
acid base

HA  weak acid “«

e 3




Weak Base

A(aq) +HO() —— HA(aq) + OHr(aq)
_ (nw] fon]

(x
identical result as before (same assumptions)

pr)-AC.Ks

Kb




Same with the base

B(aq) +HO() —— BH"(aq) + OH(aq)

Lids. .

P !
without the proton

base
\

with the proto




Weak acids WS lT’\}E

CEC
. . Name is acid HA “acetic acid”

BH™ has a positive charge

and an “extra” proton NH4*
A N

Weak bases _ A" is negative

B and (A usually name ends in ate”
NGB C_H3=C.O ace;_;l-f;‘_te







What is the pH of a | M solution
of sodium benzoate!

NN

A 4.9
B. 5.1
. 6.2
D. 7




How can | gr benzoate
if | have K, forbenzoic acid? /
HA «—= R' * A Ke
b A R0 — HA 1O K,

H-.,D o h* +OH- KN

Kz, 2 Kb"" Kw




Strength of Acids
The larger the K, the more [H]

The larger the K, the stronger the acid

Since Ka X Kb = Kw

the larger the K, the smaller the Kg
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Strong Bases

Lithium Hydroxide LiOH

Sodium Hydroxide NaOH
Potassium Hydroxide KOH
Rubidium Hydroxide RbOH

Cesium Hydroxide CsOH —

Calcium Hydroxide Ca(OH)2

Barium Hydroxide Ba(OH) |1 X
Strontium Hydroxide Sr(OH)2 | —0xo | .

All Dissociate 100%

.........
i




What if we have a solution with both
HA and A" (or B and BHY)

HA <« H* *. A

- Ca ,6 Ces
C —X tX +x
L Cax ¥ Cyrx
T (RY CatR) (U< ;-,

(ca-x |




A solution with both the protonated and deprotonated
form of a weak acid or weak base

is a buffer (HA & A or BH*& B)

What is the pH of a buffer that contains | mole of

HP‘ - benzoic acid and | mole of _ 7‘
of sodium benzoate? K, = 6.5x10" > IO

v\ ~n
(@;j’o K e
TRLAN £

o r |0
g K'a - V_H‘]




HA(aq) < > H'(aq) + A(aq)

How are we going to
control this equilibrium?

Add HA shift to the "products”

shift to the "reactants"”

Add H* e\ shift to the "reactants”

Remove H”

shift to the "products”




Neutralization
F

A solution can be neutralized
(equal amounts of H" and OH") ==
by adding an acid or base to the solution

As you are mixing two
solutions, it is generally easiest
to think in terms of moles
(rather than molarity)




What volume of a 0.1 M NaOH will you

need to add toof a02 M ’ﬂC\

solution of HCI to neutralize it?

o

o 0

m

100 mL .le_ XY ‘LN\ = O“" Malcs

200 mL

300 mL

400 L o wiles OH™
on Mk Vs o

V=41




How to deal with mixing acids and bases

Neutraliz@ and any base &= A’,Oﬂ ) B

(neutralize OH) and any acid
A

H*, HA Bt
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What is left? 51'1&0"'6' he\D

o f; STRoNGe BASE
HA —? WEkRE A<D
A —n WEAR BASE
B —» WEA BAsF
BH e NE&‘ AGIP
HA and A
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weak acid/strong base / A-
neutralization example

¥ E0wlL ot 20| M W""‘
FH=?7?
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